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ABSTRACT
The impact of geopolitical risk on capital structure decisions of 77 small oil and gas firms
operating in emerging economies is studied over the period 2009-2024. Geopolitical Risk
(GPR) Index developed by Caldara and lacoviello (2022) is used to measure geopolitical
uncertainty. The primary measure of leverage in this research is Debt-to-Equity Ratio (DER).
Firm-specific financial indicators such as, net profit margin (NPM), return on investment (ROI),
liquidity (current ratio), firm size (total asset), firm age, tangibility, and EBITDA, and other
important external (macroeconomic) variables, such as oil price volatility (OPV) and interest

rates are used.

The methodology used in this study is multi-model quantitative framework. The choice of this
rigorous methodology is to show that under uncertainty capital structure behavior is regime-
dependent, driven by multiple interactions and nonlinear effects. The estimation techniques
adopted for the study are complementary as well as reliable, namely Ordinary Least Squares
(OLS), Generalized Additive Models (GAM), and Random Forest regression. Whereas the
OLS established baseline linear relationships and provided estimation for conventional
statistical inference, the Generalized Additive Models (GAM) captured smooth nonlinear
effects and threshold behavior in leverage responses. Random Forest regression, with its
machine-learning approach, identifies complex interactions between variables that are
nonlinear while ranking the relative importance of both macroeconomic and firm-level
determinants. Based on approximately 1,600 firm-year observations, the empirical analysis
combines accurate data pre-handling and logarithmic transformation of firm size, harmonizing
extreme values, and mean imputation for limited missing observations, to ensure efficient and

robust results.

The updated empirical findings show that the expanded OLS specification provides substantial
explanatory power, with a Multiple R? of 0.6113 and an Adjusted R? of 0.5662. The overall
model is statistically significant (F-statistic = 13.56, p-value < 2.2e-16), indicating that the
included firm-level and macroeconomic variables jointly explain a significant proportion of
leverage variation. The GAM improves nonlinear detection with an adjusted R? of
approximately 0.251 and deviance explained of about 28.3%, confirming the presence of
smooth nonlinear patterns and threshold responses in capital structure adjustments. The
Random Forest model demonstrates strong nonlinear predictive performance, achieving an
in-sample R? of 0.9056, an Out-of-Bag R? of 0.5035, and an out-of-sample test R? of 0.5615,

indicating robust predictive structure even on unseen data.



The results of the empirical and statistical data review therefore indicate that geopolitical risk
holds an impact on leverage at a statistically significant level and economically exerts a
meaningful effect. Leverage adjustments become more pronounced when geopolitical
uncertainty intensifies, reinforcing the argument that capital structure decisions in emerging-
market oil and gas firms are shaped by dynamic risk conditions rather than stable linear

relationships.

Furthermore, the variable-importance assessment shows that macroeconomic and sector-
level risks—particularly oil price volatility and interest rates—play a dominant role in
influencing leverage decisions, while firm-level characteristics such as liquidity and size
function as stabilizing cushions that moderate exposure to geopolitical shocks. Profitability
indicators exhibit comparatively weaker independent effects once macro-financial conditions

are accounted for.

The discussion integrates Trade-Off Theory, Pecking Order Theory, Resource Dependence
Theory (RDT), and contemporary financial frameworks to conclude that capital structure
decisions for oil and gas firms in emerging markets primarily reflect strategic risk-management

responses to uncertainty rather than static optimization choices.

Generally, this research contributes to capital structure literature by demonstrating that
geopolitical risk remains a critical determinant of leverage dynamics for small oil and gas
companies in emerging economies, while also showing that nonlinear econometric and
machine-learning methods are essential for accurately capturing financing behaviour under

conditions of political and economic volatility.

Keywords: Capital structure; Debt-to-Equity Ratio; emerging economies; leverage, oil and
gas firms; geopolitical risk; oil price volatility; interest rates; OLS; Generalized Additive Models;
Random Forest; BRICS+.



CHAPTER ONE
INTRODUCTION
1.1 Overview
This chapter will introduce the background of the project and the gap in the research to
support the rationale, while highlighting the aims and objectives, research questions,
hypothesis and conceptual framework. The structure of the dissertation will be presented

at the end of this section.

1.2 Background of Study
The global oil and gas industry is marked by geopolitical risks (GPR) underscored by
dynamic forces such a regional conflicts, sanctions and trade wars, which appear to shape
firm-level capital structure decisions (Caldara and lacoviello, 2022).The challenge is that
these geopolitical dynamics accentuate operational uncertainties, disrupt supply chains in
places like Russia and other BRIC+ economies, distort market access, coercing oil firms
to alter their capital structures so as to alleviate financial vulnerabilities (Yergin, 2020 p.50).
Russia’s sanctions for example, have restricted the oil companies within the country from
accessing international capital markets further compelling firms to go for domestic funding
or alternative finance possibilities (Gurvich and Prilepskiy, 2015). Similarly, trade disputes,
such as those between the U.S. and China, have increased borrowing costs and prompted

firms to reduce leverage to maintain financial stability (Wang et al., 2024).

There are peculiar vulnerabilities that small oil and gas companies face due to the volatile
energy markets and limited resources within emerging economies (Brazil, Russia, India,
China, South Africa, Malaysia and Nigeria). These vulnerabilities such as disruption in
supply chains and high financing costs may determine the capital structure decisions,
particularly encouraging firms to choose conservative debt-equity ratios (Anser et al.,
2021; Alsagr & van Hemmen, 2021). In 2024 BRICS+ bloc added nations like Malaysia
and Nigeria, further expanding their share of global energy production. However, these
small firms have continued to face struggles caused by geopolitical risks (GPR), economic
integration and de-dollarisation efforts (Carnegie Endowment, 2025; Hudecova &
Rajcaniova, 2023).

The reliance of small oil and gas firms in emerging economies on export markets to
generate cash for business and on external financing due to insufficient local financing
adds to their sensitivity to GPR (Inkpen and Moffett, 2017). In China, for instance
midstream firms in pipeline operations depend hugely on cross-border trade to rationalize

investments in infrastructure and external debt financing.



Downstream firms, on the other hand, such as India’s independent/private refineries rely
on export markets to generate revenue while importing crude from regional producers
(Yergin, 2020, pp. 45-60). This inter-dependence on export markets implies that GPR
factors such as trade wars or sanctions and price fluctuations would influence firms’ capital
structure choices and this can also reduce revenues and restrict market access (Gurvich
and Prilepskiy, 2015).

Post-2014 Russian upstream firms faced harsh financing challenges due to US. sanctions
since small oil companies seek loans from bond markets or global banks, necessitating
scholars to argue that GPR-induced restrictions have inevitable influence on capital
structure decisions of these emerging companies (Caldara and lacoviello, 2022). While
GPR strengthens intra-BRICS trade integration since companies go for alternative
markets, small oil firms have difficulty in pivoting their capital resources due to limited
resources (JCLI-BI, 2025), instigating a swing from debt to equity to avoid default risks
(Gurvich and Prilepskiy, 2015).

Furthermore, firms in Malaysia for example face trade fragmentation issues in Southeast
Asia, while Nigeria’s oil sector contends with interruptions from OPEC decisions, global
sanctions and regional militancy (Acheampong et al., 2023; Schleper et al., 2025). If GPR
is a critical determinant factor for oil firms due to the need to maintain a balance of debt
and equity to control liquidity and finance capital-intensive projects within the oil and gas
industry in the emerging economies of BRICS+, to what extent can small oil companies
manage these shocks in their capital structure decisions? Which financial indicators are
influenced by GPR? This interrogation is a major focus of this thesis, necessitated by the
fact that the literature indicates that the complex correlation between GPR and capital
structure is not richly explored for small firms in BRICS+, a gap this work shall attempt to
address (Asomaning, 2023; Aysan et al., 2023).

Between 2020-2025 several articles focused on oil companies in emerging economies and
geopolitical risks in relation to energy consumption and uncertainty (Wang et al., 2024).
However, large state-owned enterprises and broader energy multinationals are the focus
of these studies rather than small oil companies specifically, as this present study intends
to do. Small oil companies are independent firms with production capacity and limited
market capitalization in scope, and are less studied due to their lower economic impact
compared to major players such as Exxon Mobil, Shell, BP, Chevron etc. In fact, no articles
directly address small oil companies in emerging economies including Nigeria and
Malaysia within the context of GPR and their capital structure decisions, suggesting the

need for research in the area.



Fewer than 10-15 peer-reviewed journals over the last five years have studied clusters of
small oil companies and how GPR intersect with capital structure decisions in emerging

economies, evidenced in Taylor & Francis (2025) which focused on large companies.

Caldara and Lacoviello (2022) studied the impact of GPR on the global energy sector not
directly on emerging economies. Petrova and Ivanova (2023) studied the impact of GPR
on Russian firms under sanction but did not expand to other major emerging economies.
No present peer-reviewed journal delivers a comprehensive analysis of the impact of GPR
on small oil companies across the upstream, midstream, and downstream sectors in the
expanded emerging economies framework. The reason for this is due to limited capital
structure analysis of the small oil companies, poor presentation of annual reports online,
and the fact that some articles do specific country analysis, while ignoring the diversity and
peculiarities of emerging economy nations with their attendant unique oil and gas sector

value chain.

1.3 Problem Statement
This study has identified the gap in literature, the lack of a detailed, sector-relevant and
regional, industry specific analysis of how GPR contributes to adjustments in capital
structures of small oil companies in emerging markets. This study provides a novel
demonstration of neglected knowledge in capital structure decisions of small oil companies
in emerging economies, by including upstream, midstream, and downstream oil firms in
the data, further improving learning on an under-reviewed but significant aspect of energy

finance in a geopolitically volatile context.

Some of the categories of factors that surround geopolitical risks such as sanctions,
protectionism, conflicts, price fluctuations have constantly intensified globally and
particularly in emerging economies such as Brazil, India, China, Russia, and impacts on
financial structures and stability of small oil and gas firms in emerging economies. This
study intends to understand how small firms perform under GPR unlike large
multinationals that do not face increased borrowing costs and constrained investment in

similar context (Cepni et al., 2025; Gamso et al., 2024).

A major problem this work intends to solve is the gap in knowledge created by the lack of
empirical research on how GPR affects capital structure decisions in small BRICS oil and
gas companies. The focus of existing research has been on large firms and
macroeconomic impacts of GPR, ignoring the exclusive problems smaller oil companies

face in emerging economies (Anser et al., 2021; Tzeremes et al., 2023).



This dissertation will attempt to fill this gap by investigating how GPR shapes debt-equity
choices, return on investment, interest rates, investment strategies, growth and liquidity
management, in these small oil companies, with a focus on the emerging economies

including specifically Nigeria and Malaysia (Acheampong et al., 2023; Asomaning, 2023).

1.4 Research Objectives
This thesis focuses on the impact of geopolitical risk on capital structure alternatives and
decisions of oil and gas enterprises operating in the emerging economies. There are four

objectives that attempt to address the focus of the project:

1.3.1. To critically assess how geopolitical risk affects small oil and gas companies' debt-

to-equity ratios in emerging markets.

1.3.2. To critically analyse how firm-level financial performance metrics like profitability and

liquidity relate to geopolitical risk.

1.3.3. To critically evaluate how well OLS, Random Forest, and GAM, models explicate

capital structure decisions in the face of geopolitical risk in the emerging markets.

1.3.4. To make leading-edge policy and management recommendations to small oil and
gas companies doing business in emerging markets where they face high levels of

geopolitical risk.

1.5 Research Questions:
How does geopolitical risk influence the capital structure decisions of small oil and gas

firms in emerging markets?

How does geopolitical risk shape firm-level financial outcomes, including profitability,

liquidity, and investment decisions?

Does geopolitical risk in any way explain variations in leverage in relation to conventional

firm-specific factors such as size, age, and asset tangibility?

Do nonlinear modelling models, namely Random Forest regression (RF) and Generalized
Additive Models (GAM), perform better than traditional OLS methods at explaining how

geopolitical risk affects capital structure decisions?



1.6 Research Hypothesis

The hypotheses will guide this study’s analysis of the impact of geopolitical risks on capital
structure decisions of 77 small oil and gas companies in emerging economies between
2009 and 2024, measured by the Geopolitical Risk Index (GPIndex). Grounded in capital
structure theories (Modigliani & Miller, 1958; Myers, 1984) and geopolitical risk studies
(Caldara & lacoviello, 2022), the hypotheses leverage the random forest regression
model's capacity to fathom non-linear relationships among predictors (Debt-to-Equity
Ratio, Net Profit Margin (NPM), Size, Age, Return on Investment (ROI), Liquidity, Oil Price
Volatility (OPV), and Interest Rate.

Research Hypotheses

H1: Debt-to-equity ratio of small oil and gas firms operating in emerging economies

significantly shrink due to increased exposure to geopolitical risk.

H2: Profitability of small oil and gas firms facing higher levels of geopolitical risk is
significantly lower, as measured by net profit margin (NPM), relative to firms operating

under lower risk conditions.

H3: Geopolitical risk significantly influences firm liquidity positions and investment

behaviour in small oil and gas companies.

H4: Geopolitical risk has a nonlinear effect on capital structure remarkable influencing

firms’ leverage decisions within certain risk thresholds.

1.7 Significance of Study
Geopolitical risk (GPR) is a crucial factor for investment decisions and stock markets
(Aysan et al., 2022). As a broad notion, GPR describes the uncertainties that accrue from
eventualities around geopolitics. Originally, geopolitics was coined by Swedish political
scientist Rudolf Kjellen about the turn of the 20th century, when writers used it throughout
Europe in the period between World Wars | and Il (1918-39) and came into worldwide use
during the latter. As a loose synonym for international politics and the critical global events
that characterise it, geopolitics have become significant for globalization and its

geoeconomic paradigm.



In 2024, for example, Russia Ukraine conflict, Israel-Iran crisis, preceded by the Covid-19
pandemic that lasted for over 24 months, and the United States of America’s election, are
events capable of shifting the mindset of investors and board members of corporations in
the emerging economies because they expose weaknesses in global supply chains, fuel
regional instability (Yaghoubi, 2024; Baker et al., 2016), scatter trade international
relations and agreements, as President Donald Trum has done with his new tariff wars,

cause price shocks, inflation and high cost of debt and equity (Carney et al., 2024).

There are two main channels where geopolitical risks can affect the business of small oil
and gas companies in emerging economies. The first instance is when higher geopolitical
tensions cause a negative global demand shock because due to the tensions the markets
are uncertain about the economic outlook or direction, which may affect investment and
consumption negatively, potentially disrupting international trade and globalization. The
second instance is when higher geopolitical tension causes delay in corporate structure
decisions and forecasts for oil and gas companies in the emerging market thereby

depressing growth and stability.

However, the ways geopolitical risks influence corporate structure decisions of oil and gas
companies in emerging economies can be alleviated have not been closely and critically
examined post-COVID, particularly in the context of small oil and gas firms striving to
source for financing for their production and exploration projects during uncertain
geoeconomic climate. The financial stress caused by geopolitical risks in the global and
emerging economies have been systematically reviewed by economists and different
capital structure researchers across the academia (Nguyen, 2023; Salisu 2022) and the
finance consulting industry (The Economist, 2022; McKinsey (2016), Morgan (2019),
Blackrock Investment Institute (2023). The detrimental impact of geopolitical risks on
macroeconomic variables of countries and on country aggregate output and overall
consumption have been largely reported within the literature (Julio and Yook, 2012; Jens,
2017). On domestic credits, geopolitical risks have had negative consequences as well
(Zhou, Gozgor, Huang, & Lau, 2020).

Capital structure (a corporate governance framework that decides how the firm is
financed) requires best practice to ensure the cost of finance does not put the organization
at risk (Vinturella & Erickson, 2013). Capital structure is a mix of disparate sources of long-
term finance such as equity shares, preference shares, debentures, long-term loans and
retained earnings (Aljamaan, 2018). In fact, choosing an appropriate capital structure is a
critical decision for business organizations no matter the industry, inclusive of the oil and

gas (Boateng et al., 2022).



How debt and equity are managed in the small oil and gas corporations in the emerging
economies may impact on the profitability of the corporations and on the economy of the
countries where they are domiciled. Singh & Bagga, (2019) concluded that capital
structure has a significant impact on firm profitability. In capital structure decisions, internal
and external financial sources determine whether a company succeeds or fails (Opoku-
Asante, 2022). Omukaga (2017) maintained that inadequate capital structure decisions to
finance a company's activities can result in liquidation, a financial crisis, or bankruptcy.
This negative outcome may seriously hamper economic development of emerging

economies that may depend solely on oil and gas industry for foreign exchange.

Capital structure has a contextual complexity problem as regards its conflicting theoretical
framework (Abeywardhana, 2017). However, this present study will try to trace several
determinants of capital structure decisions of small oil and gas companies in the emerging
economies such as firm size, firm age, tangibility, EBITDA, profitability, return on
investment, liquidity, and also interrogate the role of geopolitical risks on capital structure
decisions, using capital structure theories such as Irrelevancy theory, resource
dependency theory, Pecking Order Theory, Trade off Theory and Market Timing Theory.
The underlining theoretical argument, originally developed by Modigliani and Miller (1958),
assumed that capital structure is irrelevant in deciding firm value, but only in perfect market
conditions where all investors have free access to market information, and there are zero
transaction costs and no tax difference between dividends and capital gains. However,
since real economies are far from perfect, and are times somewhat idealistic and mostly
imperfect (Matveyev & Zhdanov, 2022), many capital structure decision theories were
developed over time to demonstrate the purpose of capital mix and its role in firm value
(Jaisinghani & Kanijilal, 2017). Even after the irrelevance theory, Modigliani and Miller
(1963) revised the conditions and explained that interest expenses are tax deductible and,

therefore, the value of the firm should increase with a higher debt ratio.

The capital structure of a firm refers to the arrangement of various financial resources used
to finance operations and capital expenditure (Dahiru and Dogarawa 2016). The role
international financial markets play in the capital structure decisions of small oil and gas
companies in the emerging markets has not been sufficiently studied in the literature.
Firms, which include small oil and gas companies in emerging markets, can learn from

international financial markets to build optimal capital structure (Machado & Pereira, 2023).



Against that background, this research will contribute to the practical understanding and
empirical literature on how GPR informs capital structure choices of small oil and gas firms
within emerging economies. The gap it closes in the literature stems from its focus on small
oil firms under-explored in the field due to huge economic impact of large oil companies
(Anser et al., 2021; Asomaning, 2023).

To add regional specificity to the research, this study includes Malaysia and Nigeria, as
BRICS+ partners, which will enhance relevance to the emerging market coupled with the

fact that the researcher is playing within Nigeria’s small oil sector (Schleper et al., 2025).

Significantly, the findings of this research will enhance the knowledge of policy makers
and firm’s chief financial officers (CFO) and manager alike on relevant strategies to
mitigate GPR influences, namely liquidity tactics and diversification of funding sources
across debt and equity scopes. This study is significant because it will offer actionable
recommendations for managing energy transitions and geopolitical uncertainties
specifically in the contexts of the emerging economies (Aysan et al., 2023; Tzeremes et
al., 2023).

1.8 Scope of Research
This research focuses on small oil and gas companies in BRICS+ emerging economies,
with a particular inclusion of Malaysia and Nigeria, over the period 2009-2024. Consistent
with classification within emerging markets, small oil firms are those with less than 250
employees. The scope of the analysis centres on debt-equity ratios, tangibility, return on
investment, geopolitical risk index, size, interest rates and how they are influenced by

geopolitical risks (GPR) (Acheampong et al., 2023; Hudecova & Rajcaniova, 2023).

This study will source data from financial reports, relevant data bases such as Datastream,
geopolitical risk index, Central Bank’s interest rates between 2009-2024. Quantitative
methods will be used including regression analysis to examine the impact of GPR,
moderated by factors like institutional policy and energy transition ratios. While the scope
focus on BRICS+ countries with diverse economies, the inclusion of Malaysia and Nigeria

ensures depth within the oil and gas sector (Cepni et al., 2025; Gamso et al., 2024).
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A google search by Mody (2004) assembled several definitions of emerging economies,
many referring to the region as markets in developing economies with high growth
expectations, high risk, high return, extremely volatile, with immature securities, low
foreign investment, newly industrialized etc. Emerging markets have been referred to as
those markets transitioning from the “developing” phase to the “developed” phase, driving
the global economic growth and playing an increasingly important role in global
governance (Hu et al.,2021). Cavusgil (2021) identified emerging markets as rapidly
transforming economies pursued by international firms and investment prospectors due to
their ambitious cycle of industrialization, infrastructure modernization, and the adoption of

economic institutions from the advanced economies.

Three key factors that characterise emerging economies which informed the choice of this
thematic scope are: (1) citizens and businesses earn low income for the most part (2)
variability in consumer population and infrastructure volume, and (3) cost of labour is
relatively cheap. These factors affect small oil and gas capital structure within the

emerging markets (Gudmundsson et al., 2022).

The term “less developed countries” was commonly used to describe emerging markets
in the 1970s and by 1981 then World Bank economist Antoine Van Agtmael, coined the
term ‘emerging markets’ roughly adopted to replace emerging economies, in reference to
nations transitioning from the developing and to developed status of nations such as the
United States of America, United Kingdom, Japan and Germany. The nations in the
BRICS+ selected in this study are Brazil, Russia, India, China, South Africa, Malaysia and
Nigeria. As argued by several papers, Cochrane & Zaidan (2024) and Larionova &
Shelepov (2021) today, emerging markets like Brazil, Russia, India, China and South
Africa (BRICS) satisfy some of the traditional requirements of developed first-world
markets such as G20, but they radically differ for a number of reasons, e.g., resource
shortages, customer heterogeneity, insufficient infrastructure, and sociopolitical turmoil
(Duggan, et al., 2022). Within this emerging economies, small oil and gas companies have
contributed to the rapid growth of demand in the global energy market (Chulia, Munos-
Mendoza & Uribe, 2023). This study will focus on the role of GPR in the capital structure
decisions of 72 listed companies trading in the emerging economies. While the
determinants of capital structure decisions will be studied, the role of GPR in determining

the decisions will be evaluated based on five hypotheses.
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1.9 Theoretical Framework
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This conceptual framework presents geopolitical risk as a dominant exogenous shock that
influences the capital structure choices of small oil and gas firms playing in the emerging
economies, using the Geopolitical Risk Index of Caldara and lacoviello (2022). Leverage
is shaped directly and indirectly by geopolitical risk via several channels of transmission
such as macro-financial constraints (oil price volatility and interest rates), the firm’s
economic scale and operational capacity, tangibility (asset-based capacity to borrow) and
internal financing conditions, as indicated in EBITDA, profitability. Furthermore, these
channels are characterized by nonlinear and threshold-dependent factors, such that
leverage responses deepen once uncertainty caused by geopolitical events attain critical

levels.

Furthermore, this conceptual framework incorporates Resource Dependence Theory to
highlight how increased geopolitical uncertainty impedes firms’ access to external financial
resources. It also shows that Trade-Off Theory and Pecking Order Theory are important
theories in this research, where the former explains the rising cost of financial distress and
shifting optimal leverage under uncertainty, the latter captures how firms increasingly rely
on internal funds during periods of heightened risk. In the framework variables such as
firm size, firm age, and profitability—liquidity serve as conditional moderators, that either
increase or moderate the transmission of geopolitical shocks into leverage adjustments.
Overall, the framework situates capital structure not as a static optimization decision, but
as a dynamic, strategic risk-management outcome which aligns with the established
dominance of nonlinear risk—return dynamics in oil and gas firms trading in the emerging

market contexts.

Geopolitical risks impact in disparate ways on capital structure decisions of oil and gas
companies emphasizing the importance of better statistical modelling (Antonakakis et al.,
2017; Monge et al., 2023). Geopolitical risks in the context of oil and gas production and
exploration industry significantly affect both oil pricing uncertainty and decisions of boards
on capital structure perspectives (Bouoiyour et al., 2019; Kilian, Plante & Richter, 2024).
Studies present a dynamic dependence between oil prices and geopolitical risks (Mignon
& Saadoui, 2024). Research show that capital structure decisions are influenced positively
and negatively by geopolitical risk factors (Yaghoubi, 2024). This dualistic quality of
geopolitical risks impact on capital structure indicators presents a significant challenge in
understanding how they make capital structure decisions in the context of geological risk

conditions in the emerging markets.
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There are several theories of capital structure that explain the decisions of corporations
on finance decisions. There are eight independent variables observed in the present study
using pecking other theory, mainly profitability, firm size, age, Return on Investment, Debt-
to-Equity ratio, Net Profit Margin, and liquidity. Epong and Anom (2019) tested same
variables using pecking order theory on non-financial firms listed in Indonesia. The study
explores the merits and limitations of the theory of order of financing sources (Pecking
Order Theory) (Stewart & Majluf, 1984 ), which was formulated by Myers and Maijluf (1984)

aims to determine a company's preferred order of capital raising sources.

For instance, Okonkwo et al. (2017) Bashiru and Bukar (2016) and Echekoba and
Ananwude (2017) found that capital structure decisions negatively impacted financial
performance, but Dahiru and Dogarawa (2016) found that capital structure positively
impacted financial performance. The literature is replete with a repertoire of divergent
views and findings. Additionally, there is not enough literature available on the subject of
capital structure and how it affects financial performance in relation to the oil and gas
sector in Nigeria with majority of researchers focusing on the manufacturing sector. Further
study into this area of literature has been justified as a result of the inconsistent nature of
these empirical findings and the requirement to close this with a focus on emerging
markets and developing economies (EMDES). It offers in-depth coverage of the critical and
contemporary issues in the economics of the oil and gas industry by carefully integrating
the relevant theoretical underpinnings and practical policy issues across the value chain
of the industry in relation to the development, fiscal arrangements, and the economic and

financing aspects of the industry.

Despite the economic diversification by most oil and gas producing countries in the world,
the oil and gas industry remain as the main industry in enhancing the economy of a nation
(Chakrabarti and Chakrabarti, 2019; Maji et al., 2017). It has created many numerous job

opportunities and contributes to the growth of gross domestic product (GDP).

In addition, the industry is one of the higher contributors to government revenue through
corporate taxes and dividends (via equity holding on to the oil and gas firms by
government-owned companies). Therefore, the contribution of the oil and gas industry is
undeniable. The energy industry is known for its capital intensiveness (Sofat and Singh,
2017). It has been driven by advances in technology as one of the key elements of survival
for the firms to compete in the industry (Ebneyamini and Bandarian, 2018). Therefore, the
oil and gas industry require a huge investment in new and more expensive technology to

remain competitive in the industry.
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On the other hand, for many years, the oil and gas industry has faced extensive threats in
terms of the volatility of earnings (Mitchell and Mitchell, 2014). The industry is sensitive
toward the economic cycle. Lately, oil and gas prices have declined, which could have an
impact on the oil and gas firms’ earnings. The continuing collapse in the price of oil and
gas signal creditors about the risk of debt. The problem can arise when firms are unable
to generate sufficient earnings. This is because an excessive payment of debt coupled
with the low earnings can drain away any available cash, putting pressure on financial
stability. It is also indicated that if prices of oil and gas remain low, the firms will have
difficulties repaying their debt and it becomes challenging for the firms to pay off all debt.
As a result, oil and gas firms in the world are forced to take pre-emptive actions such as
pursue lower-cost projects; curtail employee’s benefits, staff's retrenchment and other
measures just to survive. In addition, continuing collapse in the price of oil and gas gives
a signal to current and future investors about their investments. As such, the capital
structure of the oil and gas industry is a core challenge that needs to be addressed to

safeguard the industry.

Capital structure is the composition between debt and equity. Debt and equity have their
own unique risk and return in the small oil and gas niche. Proper composition of debt and
equity is not only able to reduce the cost of capital but also increases the firm’s value and
shareholders’ wealth. However, balancing the composition of debt and equity is quite
challenging. A wrong capital structure decision has the tendency to put a firm in a financial
distress situation and subsequently the risk of bankruptcy (Ali, 2024). In addition, a huge
number of firms file for bankruptcy due to the overburden of debt or improper composition
of debt and equity (Chadha and Sharma, 2015). Therefore, the study of determinants of
capital structure is to understand the reason behind the selection of a particular fund over
others. The literature has not fully evaluated the role of the stock market in the capital

structure decisions of small oil and gas companies in the emerging markets.

Nevertheless, despite numerous studies that have been conducted, it remains
inconclusive how capital structure decisions can be balanced to ensure optimal and
sustainable performance. This is because there is no consensus on the findings, which
makes the capital structure decision a poorly understood area. Previous studies (Lemma
and Negash, 2013; Mauradi & Paulet, 2019) had identified that each industry differs
tremendously with regards to the capital structure decisions. Yet, so far, very few studies
on the determinants of capital structure in the context of the oil & gas industry have been
carried out as compared to other industries. Given the uniqueness of this industry, it is

suggested that the oil & gas industry may have different capital structure decisions.
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Despite the emerging studies by including external factors that also have an influence on
the firm’s capital structure decision, much of the work largely still focuses on the internal
factors rather than factors such as geopolitical risk index, interest rate. Tangibility, debt-
to-equity and liquidity. This study, notwithstanding falls within the rubric of internal factors
which are firm-specific factors as the result of previous studies remains inconclusive and
debatable. In addition, capital structure decisions are greatly influenced by the features of
an industry and the characteristics of the firms (Huong, 2018). Therefore, this study will
review empirical evidence that have employed firm-specific factors that generally have
been accepted by researchers to be the determinants of capital structure as a way to
assess such factors in understanding what motivates oil and gas industry to select a
particular source of fund and to provide a significant indication which a firm has to consider

before deciding on its capital structure decisions.

1.10 The content and structure of thesis
This thesis is divided into six chapters. The first chapter is the introduction where the
rationale, the aim, research question, hypotheses and scope of the study are presented.
Chapter Two is the literature review, where current and historical discussions on capital
structure decisions and theories were analyzed. The chapter x-rays empirical research on
how small oil and gas corporations in the emerging markets have been influenced by GPR
and market trends. Some of the theories studied are Pecking Order and Market Timing
Theory (Allini, et al., 2018), Trade-off theory, the irrelevance Modigliani and Miller model,
and market timing theory (Miglo, 2016). The chapter establishes the theoretical framework
and foundation which form the basis of the study and thoroughly discusses the extant
literature that formed the basis for the four main hypotheses. Chapter Three discusses the
methodology used and justified the choice of design and approach. This chapter outlines
the data collection method, the type of data collected, and the statistical techniques used
to analyze the data collected. The fourth chapter presents the discussion on the first panel
data analysis and the findings. Chapter Five presents the analysis of data and findings on
the various determinants of capital structure decisions for small oil and gas companies in
emerging economies. Chapter Six is the conclusion. The key results of the research, key
contributions to literature and knowledge, and key limitations and areas that need further

studies.
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CHAPTER TWO
LITERATURE REVIEW
2.1 OVERVIEW
From a wider industrial view to the oil industry, the review will take cognizance of the
macroeconomic factors that make geopolitical risks consequential for organizations in the
emerging economies. This chapter will explore the origin of geopolitical risk, tracing the
historical relevance of the concept in oil and gas industry. Major geopolitical events will be
reviewed. Capital structure decisions and variables associated with corporate finance will
be reviewed. This chapter converges over 300 publications on capital structure theory,
capital structure decisions, determinants of capital structure and how they correlate with
geopolitical risks in the emerging economies particularly and globally. Many studies have
linked financial performance with capital structure decisions of organisations (Chaklader
& Chawala, 2016; Alnori & Algahtani, 2019; Boateng et al., 2022).

Many studies have discussed how boards of directors adopt capital structure theories in
making finance decisions that benefit their shareholders (Alves, Couto, & Francisco, 2015;
Bajaj, Kashiramka & Singh, 2021). Some studies have also seen that financial
performance of corporations increasingly depend on capital markets globally due to
globalization (Singh & Bag, 2019). Many scholars have tried to make sense of the risks
faced by energy companies in the emerging economies of BRICS+ as well (Chulia, Mufioz-
Mendoza, & Uribe, 2023; Haile and Min, 2022). Killian, Plante & Richter (2024) agree that
geopolitical downside risk have sizeable effect on oil price changes and the global
economy but maintain that such risks are not a major driver for macroeconomic

fluctuations based on the fact large shifts in such risks are rare.

FIGURE A | Short and long-term global outlook
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The studies tend to conclude that microeconomic disaster risk influence economic
downturn more than geopolitical risks. Per earlier research on this phenomenon, there is
an entrenched belief in macroeconomics that higher oil price uncertainty driven by
geopolitical risk leads to low domestic investment and consumption and hence lowers real
GDP (e.g. Bernanke 1983). Recent studies as like Global Risks Report 2024 indicate that
geopolitical risks can have serious consequences on investment and finance of

businesses in oil and gas leading to economic downturn (Markovitz & Heading, 2024).

This chapter will review recent and older literature on how geopolitical risks correlate with
capital structure decisions of small oil firms in emerging economies. Correspondingly, this
section will appraise and highlight geopolitical risk and capital structure literature in a
systematic manner to add more knowledge to the field of corporate finance. Also, the

review will explore publications on emerging economies of Africa, Asia and Europe.

2.2 Current Literature and Justification for Further Review
GPR and capital structure decisions literature is driven by concerns about increased
volatility spillovers across different assets or markets (Vo and Ellis, 2018), OPEC quota
unruly decisions (The Economist, 2023), access to Russian oil and gas in the midst of
conflict between Ukraine and Russia (Sun et al., 2024), dwindling strategic oil reserves
due to governance challenges, Red Sea interruptions of oil and gas shipments and
possibly logistical disruptions in the Persian Gulf, and uncertainties about a broadening
conflict between Israel and Iran following the Israel-Gaza-Hamas war (Hao, Ma & Pan,
2024). The geopolitical events cited above may constitute a low or high probability but may
potentially have high impact on capital structure decisions of small oil and gas companies
in the emerging economies, creating geopolitical risk (GPR). This review intends to explore
the correlation between geopolitical risks and capital structure decisions of small oil and
gas companies in the emerging economies within Africa, Asia and Europe where the bulk

of emerging economies are located.

Despite the increasing global integration of capital markets (Brogaard et al., 2020),
geopolitical risks impact on small oil and gas companies are always ignored in capital cost
research (Carney et al., 2024) perhaps due to the lack of clarity on how geopolitical risks
affect micro-economic variables in capital structure literatures across specific regions,
economies and continents. To fill the gap and further explore the impact of geopolitical
risks on capital structure decisions, recent researchers have begun to critique geopolitical
risks and their effects on assets, capital investment and financing decisions as well as on
various indicators of business performance and stock returnsin divergent industries
(Wang et al., 2023; Nguyen and Thuy, 2023; Cho, 2023; Salisu et al., 2022; Jia et al.,
2022).
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Yet none has conducted a comprehensive review of the impact of geopolitical risks on
capital structure decisions of small oil and gas companies in the emerging economies of
Asia, Africa and Europe together given that geopolitical risks have substantial effects on
the global oil prices as well as on cross-market risk spillovers in global financial markets
(Zheng et al., 2024).

If the cost of capital of a small oil and gas company in the emerging economies — defined
as the return investors expect from oil and gas firms given the systematic risk — is a
fundamental factor that influences its investment and financing decisions, competitiveness
and valuation (Podromou & Demirer, 2022), and given that how geopolitical risks impact
on finance choices are not quite clear, this study is crucial as well as justifiable since
geopolitical events elevate investor risk by prompting equity investors to tend to shift their
capital away from emerging markets to safer mature markets, raising the cost of equity

capital for firms located in emerging economies (Zheng et al., 2023; Hao, Ma & Pan, 2024).

Given that our sample covers a large number of emerging economies, this study review is
driven by finds in Demirer et al. (2020) and offers an improved insight to how the oil and
gas industry in the emerging economies is affected by shocks that follow geopolitical
events and their accompanying asymmetric systemic risks depending on market

conditions.

Again, this study adds applicable scholarship to the capital structure literature by
expanding learning and development on how small oil and gas majors in the emerging
economies who are faced with highly competitive big and global oil companies can make
profitable and sustainable finance and investment decisions in the wake of persistent
geopolitical risks following the Covid-19 pandemic, Russo-Ukrainian war, Israel-Hamas-
Iran conflict, which currently have contributed to uncertainty in the oil industry (Al-Rousan,
Al-Najjar, & Al-Najjar, 2024). This research also contributes to the understanding of foreign
financial shocks (Aiyar et al., 2024), corporate social responsibility/sustainability activities

of small oil and gas companies and corporate governance in the face of uncertainty.

Given the economic effects of geopolitical risks, this study categorically advances data on
how capital structure decisions of small oil and gas companies in the emerging economies
influence the survival of the oil industry. The implication of finance decisions and corporate

investments in the face of geopolitical risks are examined in the research.
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Recent seminal papers on financial decisions and geopolitical risk factors (Caldara and
lacoviello, 2022; Wang et al., 2023) where espoused in the research. Additionally, the
study examined current studies on stock prices (Pringpong et al., 2023; Salisu et al., 2022)
and the cost of bank loans (Nguyen and Thuy, 2023). In several ways, the study

contributed positively to the literature.

It offers a meticulous illumination of Caldara and lacoviello's (2019) new monthly index of
political uncertainty, a wide-ranging textual investigation of articles in major international
newspapers that apprises real-time geopolitical risk as conveyed in the mass media. This
index is advantageous because it presents a monthly and less often observed financial or
accounting variable such as debt ratios and proxies as well as market leverage ratios.
Also, the study uses a mixed and multiple data regression model that accommodates
variables from datasets with time series at disparate frequencies which potentially
improves the accuracy of the regression. The study presents a correlation between capital

structure decisions and geopolitical risks.

The determinants of capital structure decisions in oil and gas companies are still puzzling
to scholars seeking to find the relevance of small oil and gas industry’s capital structure in
the energy markets, and their contribution to sustainable development of emerging
markets. This is because of the gap within capital structure research emanating from the
paucity of data. Indeed, capital structure decisions and what determines each in small oil
and gas companies are really confusing (Hamzah & Marimuthu, 2023). While studying
determinants of capital structure decisions in the oil and gas industry, Hamza and
Marimuthu noted that numerous studies have been conducted on capital structure choices
of oil and gas companies, but these are often limited to firm-specific factors such as
profitability, asset tangibility, growth opportunities, liquidity, size, and non-debt tax shield.
There are important country-specific factors that determine capital structure decisions
which is lacking in the literature: capital structure decisions of small oil and gas companies
in the emerging markets and the role of geopolitical risks are still not robust in the literature.
This study will help settle the confusion on how capital structure decisions of small oil and
gas companies in the emerging economies correlate with the stock market developments

in the developed financial markets in the wake of insistent geopolitical risks.
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Energy and the petroleum industry that drives it are crucial resources which have
engendered transformational and sustainable development for different nations within the
emerging economies and globally (Abor, Karimu & Brannlund, 2023). Oil and gas
organizations have continued to play indispensable roles in the energy sector irrespective
of the gradual shift towards renewable products and will continue to remain relevant in
most developing and emerging economies soon. The world’s energy demand will increase
with 56% by 2040 which makes oil and gas research important (EIA (U.S. Energy
Information Administration, 2013). If around 2008 the oil and gas industry supplied 60% of
the world’s energy consumption (Mohn, 2008), and by 2040, the demand will increase by
56%, research on how small oil and gas corporations finance their business activities has

become more relevant than ever.

Therefore, a study offering an accurate and more detailed comprehension of the
determinants of capital structure decisions and the role of the international stock market
they are listed on , amid geopolitical risks would improve knowledge in the industry and

enhance learning for upcoming small oil and gas companies in the emerging economies.

Apart from the fact that the oil and gas industry is complex and highly capital intensive with
significant geopolitical risk and benefits, there is a gap in the capital structure decisions
literature as to how small oil and gas companies in the emerging economies have
managed to navigate GPR in their quest for optimal capital structure. The basic
significance of this capital structure decisions research lies in the fact that the appropriate
determination of the optimal capital structure allows the company’s management to
maximize the capitalization of the company and the long-term goal of the function of any
company (Brusov & Filatova, 2023). It could be argued even that capital structure

decisions are as crucial as a corporation’s financial performance itself.

This has prompted many studies to evaluate the correlation between capital structure
decisions and financial performance of listed companies on different stock exchanges
(Ahmed, Nugraha & Hagen, 2023; Mohammad & Bujang, 2020; Mazanec, 2023; Vatavua,
2015). Capital structure is intricate as well as a highly debated corporate finance element
across industries and markets today given its relevance to firm value and competitiveness
(Bui, Nguyen & Pham, 2023; Kartika at al., 2023; Akib et al., 2023; Nizam, Shafai & Asari,
2023). The task of defining capital structure has been tagged difficult by recent studies
(Heckenbergerova & Honkova, 2023). This study will further close the gap in the literature.
As such this study will review the determinants of capital structure decisions of small oil
and gas corporations in the emerging markets with particular emphasis on the role of
developed stock exchanges. This study will provide potential avenues for future

researchers specifically on small oil and gas companies in the emerging economies.
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2.3 Nature of Geopolitical Risks in BRICS+ Countries
To trace the origin of geopolitical risks in emerging economies will require a thorough
examination of political, economic and historical events and factors across many years
which is never the preoccupation of this study. A crucial factor however is the resource
nationalism across Russia, Brazil and Iran, India and South Africa, Malaysia and Nigeria.
Some of these nations possess large oil reserves which compels the governments to
propose policies that prioritize political control of the resources. This action leads to certain
regulatory uncertainties and changes that restrict foreign investment creating a volatile oil

industry hard for small oil companies to play in (Yergin, 2020).

Over the years, many oil economies have faced sanctions such as Russia and Iran, from
Western nations which ensures that small oil and gas companies in those nations find it
difficult to access international capital and export to some nations. These sanctions such
as the U.S sanctions on Russia following the 2014 annexation disrupted oil companies
financing decisions (Gurvich and Prilepskiy, 2015). By January 2025 Russia has been
extensively sanctioned particularly its energy sector, restricting over 180 vessels to reduce
Russia’s revenue, affecting oil firms such as Surgutneftegas and Gazprom Neft from
accessing financial systems in the West (European Council, 2025). These sanctions within
geopolitical risk context tend to pressure these nations, while shifting them towards
alternative markets such as India and China within BRICS+ (Smith, 2024).

Iran joined BRICS+ in 2024 and has faced ongoing U.S. sanctions due to its refusal to
backtrack from its nuclear program, which is seriously affecting its oil production, export
marketing and revenue of its oil companies. This isolation has encouraged Iran to
circumvent the Western market, focusing on BRICS trade networks with its limited
business environment (International Crisis Group, 2024). Even, India and China, while not
directly sanctioned, face secondary sanctions risks for trading with sanctioned nations like
Iran and Russia, complicating their oil companies’ operations (OPEC, 2025). As nations
move to reduce dependency on dollar and create alternative systems of payment due to
sanctions that attempt to frustrate them, evidence suggests they may strengthen intra-
BRICS cooperation (Jones and Patel, 2024).
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The capital structures of oil companies which comprise the mix of equity, debt and retained
earnings. When sanctions on Russian firms like Gazprom Neft limit their ability to issue
bonds or secure loans in Western markets, it forces them to rely on domestic or BRICS-
aligned financing. This increases borrowing costs and reduces liquidity, straining equity
bases as firms may need to issue more shares at lower valuations, diluting ownership
(European Commission, 2025). Similarly, asset freezes and devaluation weaken collateral
for debt, prompting lenders to demand higher interest rates or reduce credit lines, altering
the debt-to-equity ratio unfavourably (Smith, 2024). Restrictions on third-party operators
(e.g., oilfield services and ports) increase operational costs, reducing profitability. This can
force companies to rely more on equity financing or internal funds, altering capital structure
by reducing debt capacity and increasing reliance on volatile stock markets where
accessible (OPEC, 2025).

The narrative that sanctions effectively destabilize targeted economies is questionable
when considering the resilience of BRICS oil firms. Companies like Rosneft have adapted
by redirecting exports to Asia, while Iran leverages BRICS networks, suggesting that GPR
may shift capital structures toward regional financing rather than collapse them (Smith,
2024).

Besides sanctions, regional instability and conflict and global energy transition pressures
in the Middle East or Africa worsens operational risk, disrupts supply chains and affect
investment decisions. A study by Bremmer (2018) maintained that production and
transportation are hampered by regional conflicts which compel firms to adjust their capital
structured so as to ensure risk mitigation. Small oil companies encounter challenges in
investments given the emergence of new renewable energy technologies (IEA, 2023).
Consequently, geopolitics naturally creates volatility for oil companies compelling them to

adapt their capital structures to evade risk effectively.

2.4 Geopolitical Risks and Capital Structure Decisions
While some scholars argue that the increase in oil prices and inflation due to rise in
geopolitical threats are temporary and statistically insignificant, others argue that
geopolitical tensions hurt investment and economic growth by heightening uncertainty (Gill
& Kose, 2024; Dieckelmann et al., 2024). Geopolitical risks have been alleged as the
reason why some organizations adopt conservative capital structure choices (Yaghoubi,
2024). The study has identified risk aversion as a potential mechanism through which

geopolitical risks affect capital structure.
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In Asia, Le and Tran (2021) the study identified that higher geopolitical risks is associated
with less interest and lower corporate investment. A good number of papers have x-rayed
the negative or detrimental outcomes that go with geopolitical threats and the risks that
business leaders envisage, highlighting panic by investors, the market, firms and executive
directors due to disruptions in energy supply chains, higher probability of future recession
and increased volatility within the capital and stock markets (Lui et al., 2019,
Clance, Gupta & Wohar, 2019; Caldara & lacoviello, 2022, Pan et al., 2023).

However, research have shown that geopolitical risk positively influences economic growth
in 41 countries between 2000 to 2020 (Jha, Bhushan, & Nirola, 2024). While the study
indicated that a percent rise in geopolitical risk increases economic growth by 3.3%, it also
found that advanced economies mitigate geopolitical shocks and experience favourable
growth rates, but emerging economies experience rather detrimental impact showing an
asymmetric effect between the two divided sets of economies. Morgan Stanley (2024)
corroborates this study asserting that the pressure on economic growth of middle east
countries does not impede their ability to offset debt and grow out of the turmoil. This
finding is relevant to this study because within the literature there has been a correlation
between economic growth and capital structure decisions of firms (Mahmud &
Qayyum,2003; Sahoo & Sethi, 2015). Geopolitical risk, capital structure decisions and
economic growth in emerging economies have varied association depending on micro and
macro-economic structures within firms and different regions respectively (Ugurlu-Yildirim,
& Ordu-Akkaya, 2022).

Geopolitical risk factors and how corporate finance experts behave in response to them
have been studied in the literature (Khoo and Cheung, 2021, Yaghoubi, 2024). Response
to geopolitical risk by withholding cash has been reviewed (Lee and Wang, 2021; Wang
et al., 2021). The payout policy of firms in response to geopolitical tensions have been
studied (Adra, Gao, Huang, & Yuan, 2023). Methods of investment so as to be avoid risk
in the event of a geopolitical crisis have been explained (Wang et al., 2019; Rumokoy et
al., 2023). There are a lot to cover on capital structure decisions despite this volume of

work in the literature due to the multivariate nature of geopolitical uncertainty.
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241 Geopolitical Risk Issues
No doubt, the single most important risk confronting the global economy and businesses
is geopolitical tension due to wars raging in two regions critical to world’s energy supply
and food — Eastern Europe & Middle East (See Figure A) (Kilian, Plante, & Richter, 2024).
The energy market could be shoved into uncertainty with further escalation of conflict in
the Middle East given that the region accounts for nearly 30% of global oil production and
supply. Recent attacks in the Red Sea have already disrupted shipping through the Suez
Canal, which accounts for 30% of global container traffic. Shell, an oil and gas
multinational, stated that it will avoid the Sea since Houthis began launching missiles on
Ships the Red Sea, which has led America and Britain to attack strongholds in Yemen in
January 11 (The Economist, 2024a). This was days after Israel fired one of its biggest
targeted barrages of missiles into Lebanon in pursuit of Hezbollah, Iran’s terror group. The
Economist (2024b) raised alarm about a possible full-blown war between Iran and Israel,
Iran being an oil producing nation, that would fluctuate oil prices and cost of delivery, while
obstructing supply chain. Already in January Iran seized an oil tanker of the coast of Oman,
behind the Arabian Peninsula — Strait of Hormuz, an oil shipping route that has been
tagged the world’s most important route. Since Covid-19 pandemic, these disruptions have

raised cost of mobilizing goods by sea to the most exorbitant levels (Dodd, 2024).

Although BP, Shell, Qatar, Energy, and many shippers halted transit through the Suez
Canal affected supply chain temporarily, Fitch Rating (2024 ) reports show that the over 5
million barrels per day (MMbpd) of OPEC+ spare capacity with a balanced global oil supply
and demand, will cushion any impact from potentially protracted or escalated disruptions.
The inflationary effects and the reduced global supply capacity have lagged investments
and economic growth, nonetheless (See Figure A and B). Smith and Franklin (2023)
claimed that as the geopolitical tensions escalate, the global financial system is being
threatened with heightened risks of higher inflation and slower growth, supporting the

warning by the JPMorgan Chase chief executive Jamie Dimon and the Federal Reserve.

Figure A: Oil Price and Geopolitical Events
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Figure B: Percentage Point Deviation from Baseline
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Figure C: Houthi Conflict threatens ocean trade through shipping canal.
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Studies show that that due to geopolitical issues oil investments are moving in uncertain
times leading to cost and price fluctuations within the value chain and across other
industries within shipping, maritime and production (Notteboom, Haralambides &
Cullinane, 2024). Price of oil has rapidly shifted over the past decade due to geopolitical
risk (Zhang et al., 2023 & Cai et al., 2022). Geopolitical tension from the Russia-Ukraine
war has been found to reduce stock prices in neighbouring emerging economies
(Yilmazkuday, 2024).
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Figure D: Mapping of Geopolitical Events and QOil
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Chittu, Minesso and Manu (2024) observed in their report that gas prices have also
responded to geopolitical events recently even though they have remained lower than
2022 levels (See Figure E)

Figure E: Geopolitical Events and Gas Prices
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corresponds to the zoom window. The latest observations are for 15 February 2024.
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There are two major ways these geopolitical events can have effect on oil price and
production, by lowering economic activity and by increasing risk and cost of supply
(Minesso, Lappe & RoRler, 2023). According to Gallup Survey 2017) 75 percent of
investors worry about geopolitical issues. A wide range of financial market prices are

affected by geopolitical risks due to volatility (Engle & Campos-Martins, 2020).

Another example is the Covid-19 pandemic which is a geopolitical event that affected
household economics (Davis, 2021), reduced agricultural activity (Workie et al., 2020),
impeded the growth of the tourism industry due to the lockdown (Skare et al., 2021), and
accelerated the digitalization process increasing performance in that area (Nagel, 2020).
In the context of the oil and gas industry, the geopolitical event crippled oil prices (Gharib,
et al., 2021).

Historically, oil prices have always witnessed fluctuation complexities. From 1970
upwards, with the example of the two Gulf Wars, the 2008 global credit crunch, oil prices
were seriously affected. In 2014 and 2015 the collapse of oil prices was huge, but it was
not as unprecedented as the all-in prices during the pandemic of 2020-2022. The price of
U.S. crude oil turned negative for the first time in history on Monday, April 21, 2020,
compelling producers to pay buyers to take the barrels that they could not store due to the
oversupply of oil (Gharib, et al., 2021) and shrunk the advanced economies by 4.9% in
2020 (Giegerich, McGerty & Round, 2021). During the pandemic Russia and the
Organization of the Petroleum Exporting Countries (OPEC) disagreed on how to reduce
daily barrel production due to the drop in oil demand caused by the outbreak of COVID-
19. It slowed industrial activity, offices were shot, business investors waited in panic as
energy consumption plunged in general. Economic activities are usually contracted by
geopolitical tension. How adverse that outcome affect capital investments have been quite
studied in the literature (Smith and Franklin, 2023).

The September 11, 2001 terrorist attacks in New York City also triggered similar
geopolitical tension as the Asian 1997-1998 financial crisis, the global economic crisis of
2008, the crisis in the Eurozone in 2010-2012, Brexit in 2016, 2020 Global financial crisis
caused by the Covid-19 pandemic and the Global and Economic crisis of 2022-2023 post-
covid recovery (Konovalova & Abuzov, 2023). Tett (2024) refers to the geopolitics of
financial crisis as financial contagion due to how it can spread to a wide range of industries

and macro-economic issues within nations such as the US, China and the UK or the G7.
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Figure F: Financial Crisis as Geopolitical Issues
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2.4.2 Geopolitical Risks Defined
The word geopolitics refers to political undercurrents that govern international relations
between nations, concentrating on power and sovereignty associated with geography and
economic resources such as oil and gas, minerals and land, air, territorial waters in
correlation with diplomatic history (Overland, 2019). In Caldara and lacoviello (2022),
geopolitical risk was defined as “the risk associated with wars, terrorist acts, and tensions
between states affecting the normal and peaceful course of international relation”.
Geopolitical risk refers to the conflicts during the ‘interwar years which investors forget at
their peril’ that spark economic shocks, which then create implosions in finance (Tett,
2024). It may refer to obstructions and tensions that follow adverse geopolitical events
such as elections (Seydl & Gao, 2024). Seydl and Gao (2024) studied over 80 years of
data on the nexus between geopolitical events and their market impact and found that

geopolitical events usually have no lasting impact on large-cap equity returns.

What then makes geopolitical risk threatening requires appropriate criteria to measure.
Risk indicators such as terrorist attacks, wars, elections, pandemic, international
disagreements, political instability, military takeover, failure of governance have to be
critically considered to really map out the danger of geopolitical events per country or
industry (Caldara & lacoviello, 2019). In the study by Caldara and lacoviello (2019) 11
leading newspapers from around the globe related to nuclear tensions, acts of war,
terrorist acts, as well as the threats of all these potential risk factors to construct the GPR
index. In the study by Gozgor (2018) worse socioeconomic conditions associated with
political risks such as unemployment, poverty and consumer confidence and corruption

were used to define the geopolitical risk index.
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Geopolitical risk is different from firm risk and country-specific risk or uncertainty sources
within a national economy (Drobetz et al., 2018). Geopolitical uncertainty is different from
policy uncertainty that may affect investors and capital structures. While geopolitical risk
can heighten financial volatility and policy uncertainty, which disrupt firms' prearranged
actions and exacerbate financial frictions (Khoo & Cheung, 2020), it can create potential
changes in policy within nations around where the event may occur, its awareness leading
to a reallocation or refusal to utilise economic resources to prevent loss. Economic
sanctions or other international political conflict can disrupt economic stability and damage
a country’s economy (Ngo et al., 2022a, Ngo et al., 2022b; Nguyen et al., 2022) as in the
case of Venezuela whose U.S. sanctions crippled its economy (Centre for Preventive
Action, 2024).

In a nutshell, there is no unified definition of geopolitical risk (Yu & Wang, 2023). However,
the definitions of geopolitical risk within the literature comprise a troika of factors: political
(war, social unrest, religious conflicts, etc.), economic (trade friction, trade protectionism,
anti-globalization, etc.) and natural (earthquake, tsunami, drought, etc.). Alametal, 2022;
Engle & Campos-Martin, 2020; David et al., 2017).

2.4.3 Implications of Geopolitical Risks to the Crude Oil and Global Stock Markets
The political, economic and natural issues that describe geopolitical risk factors have been
seen to seriously affect the financial structure of volatile emerging economies who are
more prone to face higher shock in a geopolitical event (Ugurlu-Yildirim & Ordu-Akkaya,
2022). For example, the US-China political relations have spiked tensions which has
driven oil prices higher than ever (Mignon & Saadaoui, 2024). Geopolitical risks lower
economic activity and also leads to disruption in supply chains thereby affecting oil prices
(Minesso, Marie-Sophie & Rofler, 2023). On crude oil markets, geopolitical risk increases
fear of investment and makes price of crude oil unstable in the short-term. When ships are
bombed causing disruptions, oil prices fluctuate. Using a fixed-effect model to investigate
the impact of geopolitical risks on FDI flows in 41 countries during 2003-2020, Yu and
Wang (2023) empirically established that geopolitical risks generally and significantly
inhibit the inflow of foreign direct investment and hinder the economic development in
domestic locations. When foreign direct investment in oil and gas businesses halt, that
inevitably crushes growth of the industry, which more particularly may affect small oil and

gas companies more than the oil majors.
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Studies have identified that there are risk spillover effects of geopolitical risks on global
financial markets differing significantly across different timescales (Zhang and Hamori,
2021; Jiang and Chen, 2022). Under risk-asymmetry conditions there are disparities in risk
spillovers (Adekoya et al., 2022; Cheng et al., 2022).

It has been established that geopolitical risk index accentuated by the two world wars, the
Korean wars, the Cuban Missile Crisis and 9/11, significantly affected investment and
employment negatively leading to other downside risk perception such as financial liquidity
(Su et al., 2019), and demoralising investor sentiment (Tiwari et al., 2021; Asai et al.,
2020). By affecting liquidity and investor sentiment, geopolitical risk can lead to volatility
creating a risk-contagion resonance phenomenon ((Forbes and Warnock, 2021) which
endangers the financial market. Geopolitical risks, indeed, lead to cross market spill overs

in global financial markets (Zheng et al., 2024).

Oil rents also increase during higher geopolitical events to boost income and mitigate
challenges in markets stemming from global geopolitical instability (Alsagr & Hemmen,
2020). Nevertheless, following the interference that occurred during the pandemic this
trend did not occur, perhaps due to disruptions in the global supply chain that delayed the
trading in oil, gas and natural resources around the world. There is ample literature that
underscores how essential geopolitical risk is to financial growth and the determinants of
economic progress (Baker et al., 2016; Gulen and lon, 2016). As a main driver of financial
market performance and a crucial investment decision making factor in oil industry,
geopolitical risk may synergistically determine how crude oil markets and global stock

markets interact (Bouri et al., 2019; Caldara and lacoviello, 2018).

244 Emerging Economies and Geopolitical Risk

Geopolitical risks have been observed to push investors to shift their focus from emerging
economies (Carney et al., 2024). Empirical research shows that there are varying
outcomes that follow geopolitical risk in emerging economies. In China and Russia, highly
emerging economies, Le and Tran (2021) noted that geopolitical risks evince greater
impact on corporate investment than those in India and Turkey. Surprisingly, stock returns
in nations with higher geopolitical uncertainty outperform those in countries with lower
geopolitical uncertainty (Zaremba et al., 2022). Geopolitical risk is also a significant
predictor of stock returns in advanced economies, but the magnitude of the effect is
different (Salisu et al., 2022).
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These varied findings highlight the need to examine the underlying boundary conditions
that affect the relation between geopolitical risk and firms' cost of equity capital. Barror
(2006) developed a rare macroeconomic disasters model that resolves the complexities in
asset-pricing in the global and emerging economies. Consequences of terrorist attacks,
war and conflicts in the emerging economies include increase in government spending on
security which cannot offset psychological and infrastructural damages vyielded by
prolonged terror. This reduces investment, output and consumption, and in so many
instanced worsens the standard of living of citizens while shrinking confidence in stocks,

real estates, options and forex (Nguyen & Orsal, 2023).

Vercueil (2016) presents a troika of factors that offer a pragmatic definition of "emerging
economies", as distinguished from "emerging markets" namely intermediate income,
catching up growth and institutional transformations and economic growth. Economies
such as China, Mexico, Russia, Nigeria, South Africa, Brazil, India are some of the nations
that fits the description. Geopolitical risks have significantly influenced price within
emerging markets such as OPEC member states, more particularly in the middle east
following incessant armed conflict (Chen et al., 2016; Hao et al., 2022). Nevertheless,
empirical research shows that as geopolitical risks linger capital structure decisions and
corporate objectives are altered as oil prices significantly increase (Cheikh and Zaied,
2023).

Also, that explains why in the emerging economies the increase in oil and gas prices and
production cost is associated with geopolitical risks following the enduring Russo-
Ukrainian crisis (Zhang et al., 2024). In fact, the prolonged war between Russia and
Ukraine can explain the 70.72% change in WTI crude oil prices and the 73.62% change in
Brent crude oil prices within the event window. COVID-19 pandemic was both a local and
global event that seriously impacted on capital structure decisions of organizations, just as
the October 7 attack on Israel in 2023, that intensified the Middle East crisis, leading to oil
and gas shortages and price hikes which can have enormous implications for capital

markets and capital structure decisions of small oil and gas businesses.

Brazil, Russia, India, China, Mexico, and Ukraine have shown a continuously increasing
GPRT (Geopolitical Risk Trend) yearly. Following the Ukraine crisis in 2013 particularly,
geopolitical risk has remained high and later low in Colombia, Saudi Arabia, North Korea,
Turkey, Indonesia, and Russia. GPRT of Malaysia, the Philippines, Venezuela declined
but in Israel, Lebanon and Iran in 2024 it has risen. In places such as Argentina, South

Africa, and Thailand there is a periodic fluctuation in GPR.
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Research shows that geopolitical risks in the emerging BRICS economies drive stock
market volatility rather than returns (Balcilar et al., 2018). Business cycles have been
disrupted and investments lost due to geopolitical risks (Cheng and Chiu, 2018; Caldara
and lacoviello, 2022). Some studies find that international terrorisms only affect bilateral
and multilateral trade and income moderately despite the initial geopolitical threat (Egger
& Gassebner 2015). Corroborating what Egger and Gessebner (2015) stated, Gaibulloev
and Sandler (2019) show that terrorism has relatively trivial bearings on the whole
economy. Applying spatial modelling, which is a shift from non-linear models, Késedagli
and Onder (2021) examine the drivers of financial instability in emerging economies,

finding that Geopolitical risks have rather significant impact overall.

2.4.5 BREXIT - Europe and Geopolitical News
Geopolitical news and events such as the announcement of the Brexit in June 2016,
Donald Trump’s election in November 2016 and the 2017’s nuclear crisis in North Korea
substantially had bearing on the financial markets even in BRICS+ countries (Rose, 2017).
A study of one thousand investors in 2019 showed that diplomatic and military conflicts
have an economic impact (Bouras et al., 2019). This study ranked geopolitical risks above
economic and political uncertainty in the ranking of the factors that influence the economy

of emerging economies; a finding that the present study intends to test.
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Geopolitical risk, economic and policy uncertainty have been dubbed the ‘uncertainty
trinity’ that adversely impact economy (Carney (2016). This makes it crucial for capital
structure managers and investors to understand how to hedge the shocks or vaccinate

their investments from the macroeconomic friction.

At the national level, natural reserves offer stability during political and economic shock
caused by geopolitical uncertainty serving as a hedge against geopolitical risks (Fang et
al., 2018). To safeguard their financial stability during a geopolitical news such as a
referendum or election, to meet external debt obligations, nations maintain diverse
portfolio of reserves including gold, oil, metals and financial assets such as Special
Drawing Rights (SDRS) in the International Monetary Fund (IMF) (Cashman et al., 2022;
Uddin et al., 2022). KPMG anticipates some geopolitical risks for investments in the
coming years such ad War in Ukraine, energy market problem, inflation repercussions,

gas rise as a geopolitical commodity and cyber threats and Al (KPMG, 2024).

2.4.6 War in Ukraine
Russia’s invasion of Ukraine is the bloodiest conflict in Europe since the World War |l
(CFR, 2023). Some scholars have explained the war as a strategic response to Ukraine’s
growing geopolitical alignment with the West (Gotz & Ekman, 2024). When Russia
announced that it will cut its oil output by 500,000 barrels per day in retaliation to the
sanctions instituted by the G7 and price caps, Brent crude futures increased by 2.3 per
cent to $86.43 a barrel unsettling the oil market (Sheppard & Stognei, 2023). The lasting
outcomes of the war in Ukraine in the oil and gas industry have not been expansively

exhausted by the literature.

Inflation and lower growth repercussions of the Russo-Ukraine war are consequences of
geopolitical risk (The Economist, 2022). The world will not go back to zero inflation, even
though the high inflation peak has been subsiding while the price of other commodities
skyrockets due the importance of oil prices in other industries (Yang et al., 2023). Central
banks face challenges regarding monetary policy changes. Further extension of the crisis
may cause recession on the emerging market without welfare budgets to reduce the

inflation shock and escalating cost of living (Lehman, 2022).

2.4.7 Gas as a Geopolitical Commodity
The new geopolitical risk associated with natural gas has serious implication in the
literature given that the increasing supply of LNG by corporations in Russia and Qatar and

other exporters has increased pressure and further demand (Grigas, 2019).
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The geopolitical linkages that show how important the gas markets are could be crucial for
capital structure expertise in the industry. As Russia weaponized natural gas export and
the support Ukraine got from Europe and America, contributed to the higher price of gas
globally, making countries such as Norway, Nigeria, Qatar, Algeria and many emerging
economies to become geopolitically crucial in facilitating Europe’s cutoff from Russia gas.
If any of the countries eventually aligns with Russia, gas prices and supply chain may likely
be uncertain. That the gas uncertainty shock affects Europe’s energy security following
the Russian-Ukraine crisis, is a pointer to how gas has grown as a geopolitical commodity
capable of derailing globalisation (Khurshid et al., 2024). High gas prices resulted in
energy shortage, keeping fertilizer costs and food prices at historically high levels (Khan,
Mejri & Hammoudeh, 2024).

2.4.8 The Energy Market Problem
At the core of the energy market problem is the energy crunch due to war in Ukraine and
Israel/Palestine conflict disrupting shipping, driving the unprecedented inflation. In the UK
high inflation has been attributed mainly to the significant increase in energy prices and
the disruption of supply chains due to COVID-19 (BoE, 2022). The Bank of England (BoE)
has consistently raised monetary policy rate from 0.25% in January 2022 to 4% by

February 2023 to stem the upward inflation trajectory (BoE, 2023). Yet the situation was

compounded the more by the Russia-Ukraine crisis leading to higher food and energy

prices, gas prices precisely.

As energy cost amplify, cost of finance also expands. International Energy Agency reports
show that 80 percent of the total global energy supply are fossil fuel-based (IEA, 2019). It
has not been quite easy to move away from fossil fuels. This means that competition and
investment for oil and gas resources will intensify, and this could push fewer wealthy
countries and their small oil and gas companies out of the market if proper capital structure
strategies are not put in place. In China for example, energy security inconsistently
negatively correlates with geopolitical risk (Zang et al., 2023). China had to look for other

natural gas suppliers as it battles with U.S on trade negotiations (Gong et al., 2023).

Nigeria has the biggest oil and gas research in Africa, and the country has faced energy
price hike due geopolitical outcomes in the global energy market leading to subsidy
removal and increase in its domestic inflation. It also suspended its oil and gas exploration
activities in the Lake Chad basin due to the activities of Boko haram and banditry,
significantly losing a third of its onshore production (¢.200,000 bbl/d) to sabotage and theft
in 2021 (Ademilua, Woli & Anegbe, 2022).
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2.4.9 Cyber Threats and Al
WEF (2021) recommends cyber resilience for oil and gas companies as a measure to
counteract the looming cyber threat and Al attacks that is rampant in the global trade and
economic space. Generative Al and new technological advancements could be used to
inflict monetary and reputational damage on oil and gas companies and facilitate wider
political and financial instability (Strom, 2018, Stergiopoulos, Gritzalis & Limnaios, 2020).
While innovation and technology have bolstered oil and gas data analytics and project
implementation, it has also exposed the industry to challenge of sophisticated cyber-
attacks such as the Colonial Pipeline and the ARA refining hub attack, (Robart, 2024)

which are testaments to how an attack on the oil and gas sector can impact people’s

livelihood, highlighting the vulnerability of critical infrastructure and prompted tighter

regulations (Easterly 2023).

Small oil and gas companies globally operate in a complex ecosystem of partners and
suppliers — most with magnified computer networks and data-based operations. A cyber
breach of the services or operations data of any of these third parties could plunge any
organization and its shareholders to a damaging risk. Risk of hacking and ransom
demands in the oil and gas industry should be prevented by zero trust models (Fearn,
2024). The shutdown of Colonial Pipeline in the US that led to a panic and ransom
demands, and the Saudi Aramco data leak that attracted $50m ransom request are cyber-
attacks that had significant impact on the oil and gas industry. The data leak at Saudi
Aramco was the second in the series of cyber-attacks on the oil giant (Hassib, & Ayad,
2023). In 2012 the oil producer faced a ransomware attack that infected 35,000 computers
and impeded daily operations leading the firm to sign a memorandum of understanding
with Dragos INC, an operational technology firm to manage the security and safety of its
critical assets and infrastructure (Kesselring, 2023). It is not clear how cyber security would
affect capital structure of small oil and gas companies in the emerging market yet, suffice

it to state that research in the field is still growing (Progoulakis, 2021).

2.4.10 Oil production in OPEC+ countries
OPEC was formed in 1960 by Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. Later its
member nations increased: Qatar (1961), Indonesia (1962) to UAE-Abu Dabi (1967),
Nigeria (1971), Republic of Congo (2018), Angola, Algeria, Libya (1962), Ecuador (1973),
Venezuela, Gabon (1975 but withdrew in 1995 and rejoined in 2016) and Equatorial
Guinea (2017). Between 1998 and 2007 Ecuador suspended its membership and then
withdrew in 2020. Indonesia suspended its membership beginning in 2009 and briefly

rejoined in 2016 before suspending its membership again that year.
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Qatar terminated its membership in January 2019 during a prolonged
blockade implemented by other OPEC countries. Angola was a member for 16 years but
terminated its OPEC membership in 2023 (Danielsen, 2024).

Research has shown that oil price would be lower if OPEC never existed (Kaufman et al.,
2004). OPEC has a large market share and that is why its decisions affect the global oil
and gas industry significantly. 80% of the world’s oil proven reserves have been estimated
to be domiciled in OPEC member nations. To boost or regulate global oil price OPEC cuts
production dramatically or increases it, because OPEC member states produce about
40% of the world’s oil, and their exports make up around 60% of global petroleum trade
(WEF, 2022). OPEC was formed to respond to the global international oil market dynamics
controlled by the “seven sisters” group of multinational energy companies whose extensive
colonial hold on the industry was considered geoeconomically smothering via price control.
OPEC had a goal to retrain its concessionaires—the world’s largest oil producers, refiners,
and marketers—from reducing oil prices as they always did. IEA (2024) described OPEC+
actions as ‘market management strategy to support price’, quite a moderate description

far from the point of view of Kaufman et al., (2004).

As Russia joins OPEC, to form OPEC+ there are implications for the global oil industry. In
October 2024, OPEC +, against the expectations of the United States and other non-
OPEC countries, cut production by 2 million barrels a day — the biggest reduction since
April 2020. Russia’s response to EU and US sanctions was to sell more of its oil to India
and China. Now the coalition known as OPEC+ tried to reduce production to protect a
price floor of about US$90 per barrel for Brent Crude, which benefits Russia as it ships its
oil to China and India. Financial analysts view this as is antagonizing to the US and UK
foreign policy and perhaps a real shock to the global oil industry (Financial Times, 2022;
Lawler, 2024). How this production cuts may affect investment and output is not yet clear

or covered comprehensively in the literature.

2.5 Capital Structure of Emerging Economies and Oil Price Volatility
Across BRICS+, oil price uncertainty affects capital structure by influencing both short-
and long-term leverage across the nations. In high-growth enterprises, oil price volatility
has less impact on corporate leverage, but strengthened in materials and energy
companies, pointing at the fact that the relationship between oil price uncertainty (OPU)
and firm leverage in BRIC markets is nonlinear and U-shaped (Nguyen, Bakry & Vuong,
2024). Similarly on China, Fang, Zhang and Zhao (2024) found that oil price volatility

affects corporate leverage, with an estimated U-shaped relationship.
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While Maghyereh and Abdoh, (2020) empirically reported that oil price uncertainty
influences economic activities and financial market in multiple ways, Elder and Serletis,
(2009, 2010) evaluated the impact of oil price uncertainty on real economic activities and
confirm that oil price uncertainty has significant negative effects on real output and
aggregate investment. The literature is replete with studies showing that oil price
uncertainty may have significant impact on corporate leverage even within small oil and

gas corporations in emerging economies.

Since geopolitical risks have been shown to have significant impact on oil price uncertainty
in the emerging economies, Le and Tran (2021) argued that geopolitical risks in China and
Russia have a greater impact on corporate investment than those in India and Turkey.
This meant that across China and Russia, India and Turkey, all emerging economies,
capital structure decisions may be influenced by oil price uncertainty. In some countries,
stock returns have been seen to outperform in countries with higher geopolitical
uncertainty than those with lower geopolitical uncertainty (Zaremba et al. (2022).
Uncertainty has negative and positive impact on economies depending on the region and
level of risk factors, with emerging economies prone to negative outcomes (Salisu et al.,
2022).

Oil price uncertainty positively and greatly impacted the performance of oil and gas firms
in North America (Dayananda & Donker, 2011). The study notes two important facts
relevant to this study: 1.) that the 2007 and 2008 financial crisis negatively influences oil
prices and the financial performance of oil and gas firms. 2. The early global crisis
refereeing to Asian crisis and 9/11 did not have significant impact on oil and gas
companies’ return on equity. The literature observes that the emerging economies present
a largely semi-segmented markets, restraining investors' opportunity to diversify risk,
hence increasing systematic risk especially due to uncertainty (Boubakri et al., 2010). Cost
of equity in the highly heterogenous emerging economies spikes own to effects of
geopolitical risk. Boubakri et al., (2010) studied the cost of equity capital against several
spikes caused by geopolitical risk, including the 1991 Gulf War, 9/11, the 2003 U.S.
invasion of Iraq, the 2014 Russia—Ukraine crisis, and the 2015 Paris terrorist attacks. The
study concludes that regulatory institutions and political factors interfere profoundly in how

much geopolitical risk influence the cost of capital.

Arguing that when micro level firms that have business and financial ties to foreign
markets, they alleviate the higher cost of capital peculiar to their national institutional
environment. Cross-listing in the United States of America and possessing higher
proportion of foreign sales moderate the negative effects of geopolitical risk on the cost of

equity.
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2.5.1 Capital Structure and Optimal Capital Structure Definitions
Due to the vast corpus of research on capital structure conducted within the past seventy-
one years (Durand 1952; Modigliani and Miller 1963; Kraus and Litzenberger, 1973;
Jensen and Meckling 1976; Miller 1977; Modigliani 1982; DeAngelo and Masulis
1980; Hand et al. 1982; Myers 1984) numerous definitions of capital structure have been
published across journals and textbooks, conference papers and magazines (Nguyen et
al, 2021). A firm’s capital structure has been defined as the mixture of debt and equity to
enable the firm to finance its assets, growth and operational projects. (Baker and Martin
(2011). In the United States, capital structure is commonly defined as long-term debt ratio,
but in the emerging markets, short-term and long-term debt for asset financing, define the
bulk of capital structure definitions (Pandey, 2004). Pandey (2004 ) defined capita structure
as total debt-to-assets (or debt-to-capital employed). In this definition, total debt is inclusive
of interest-bearing long-term and short-term debt, while assets covered by debt and fixed
assets. However, according to Rajan and Zingales (1995) the definition of capital structure
would rely greatly on the aim of the analysis. For instance, capital structure may be defined

as total debt ratio when studying organisations in the emerging markets.

In the literature, capital structure has been referred to as financial leverage;
compartmentalized into three components short-term debt ratio; long-term debt ratio, and
debt ratio (Ross et al., 2008; Nguyen et al., 2021). Ross et al. (2008) defined capital
structure as a blend of debt and equity in a certain proportion to finance business activities.
That proportion requires an adequate mix of both finance sources, and the structuring of
capital sources can determine the future of the business activities a firm may engage in,
that is why capital structure is significant (Vu et al., 2019). Horn et al. (2005) defined capital
structure as a combination of debt and corporate equity. Damodaran (2011) is a
combination of debt and equity for the purpose of financing production and corporate
investment activities. Ahmad et al. (2012) defined capital structure as the total capital of
enterprises and the proportionate relationship between debt and equity used in financing
production. Nguyen et al. (2021) defined capital structure as the ratio of debt to total

assets.

The definitions above have a common correlation, mix of equity and debt, which both form
the major components of capital structure within organizations. Like Horn et al. (2005),
Damodaran (2011), Gitman and Zutter (2012) maintained that capital structure is simply
the long-term debt and equity maintained by the firm. These definitions emphasize that
capital structure consists of the decisions about how a firm finances its projects and

objectives which makes it a corporate governance framework that is important.
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From permanent long-term financing such as long-term debt, common stock equity, to
preferred stock, the target of capital structure is to enable an organization to finance its
business in such a way that wealth is maximized. The definitions do not look at the nitty-
gritty of securitization formulae which include other financing components such as assets
and savings that underpin the crux of capital structure decisions within corporate finance
purview of industries, organizations and businesses. On the other hand, Aljamaan (2018)
defined capital structure as “the mixing of financial sources to finance the firms’ operations”
in order not to sound simplistic. The phraseology ‘financial sources’ is more inclusive than
‘debt and equity’. Different sources of long-term finance are equity shares. Preference

shares, debentures, retained earnings and long-term loans, and other assets.

Gangeni (2006) stated that capital structure as a corporate finance construct refers to a
mixture of securities and financing sources utilized by corporations to finance real
investments. The term ‘financing sources’ was used by Gangeni (2006) to explain the
significance of capital structure to an organization. Every corporation must source finance
to be able to meet its goals and obligations, to remain afloat. That relationship, planning,
and structuring that determine which finance sources or capital sources can be used at a
point in time such as equity capital, preference share capital and debt capital is referred to
as capital structure (Parmasivan & Subramanian, 2009). It is a process that determines

the financing or leverage choice the corporation could take.

In trying to highlight further on the meaning of capital structure, Brigham and Ehrhardt
(2011) argued that the main purpose of the capital structure is to establish the optimal mix
of debt and equity. To make sense of the meaning scholars are trying to place on the
phrase, capital structure it is crucial to trace the origin of the word ‘capital’ in the business
literature and relate same to the emerging markets and the small oil and gas corporations,

and the attendant scramble for capital to finance their production.

The term capital refers to chief fund, a person’s wealth, originating from Medieval Latin
capitale or capitalis which means stock, property, principal sum of a money loan. By the
1640s capital began to refer to wealth employed in carrying on a particular business
(Fetter, 1977). Fetter explained that capital was contrasted with the term usury — later
called interest — which refers to payment made to the lender in addition to the return of

the sum lent.

When decisions or definitions of capital structure are broached in research today, this
ancient meaning of capital still underpins its pertinent descriptions and semantics: principal
sum or wealth employed in carrying out a given business. This is the root from which

capitalism, capitalist, capitalisation and capital structure emanate.
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Based on this etymology, this study will use Vatavu’s definition of capital structure as the
sum of long-term debt, short-term debt; total debt and total equity employed by a
corporation, which are measured by outputs such as return on assets and return on equity
(Vatavu, 2015).

Therefore, a small oil and gas corporation’s capital structure can be defined as wealth,
debt, equity, money and principal property or asset that can be deployed to finance its
projects such as production or exploration. This definition does not exclude average
maturity of its debt and other kinds of financing decisions for a corporation’s project. The
same way oil and gas managers decide on the operations, process or marketing models
to use, they make capital structure decisions that will maximize or optimize the firm’s
intrinsic value by minimizing debt cost and optimizing the use of financial leverage
(Groppelli & Nikbakht, 2000; Fernandes, 2014). In Figure 1 below, Nawi (2017) presented
an elaborate view of capital structure. It revolves around retained earnings, internal
sources of funds such as trade credits, funds from friends and family, personal savings,

debt and external equity.

Figure G: Capital Structure Decisions
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Capital structure is affected by several factors within different industries and regions such
as ethnicity of the manager, education, perception, and awareness, and firm
characteristics such as age, size, asset’s structure, profitability, information asymmetry,
planning, objectives/goals and relationships, which can alter organizational performance
(Haron, 2013; Nawi, 2017; Lindberg & Johansson, 2022). Amongst the mix of finance
sources, the one that offers corporations a more permanent source of capital with greater
financial flexibility is equity, despite its cost. The flexibility it offers allows corporations to
raise capital on reasonable and affordable terms when the capital needs arise. Unlike debt,
which conversely offers cheaper, finite-to-maturity finance that puts the company on a
legitimate obligation to pay out on a fixed schedule to refinance the debt at some future

date at a cost unknown.

2.5.2 Optimal Capital Structure
To balance the use of retained funds, debt and equity, is the main preoccupation of any
optimal capital structure decision framework (Boateng et al, 2022). Capital structure
optimization is an enormously fundamental and complex field in corporate financial
management, since the performance success, viability and future survivability of a
corporation depend on financing decisions (Kontus, Soric & Solija, 2023). Every
management in any corporation should be mindful of the risk inherent in debt decisions
and strike a balance between debt and equity it deploys in financing its business
(Fernandes, 2014). Melicher and Welshans (1988) observed that an optimal capital
structure ensures that cost of debt and equity financing are minimized to maximize the
firms value. Optimal capital structure is a financial strategy with uncertainty in mind to

assuage its impact (Ferri & Ricci, 2021).

Capital structure optimization is necessary for small oil and gas companies in the emerging
economies since the performance success, viability and future survivability depend on
financing decision (Kontus, Sori¢ & Sarlija, 2022). Many studies on corporate finance
demonstrated the viability of different capital structure theories such as pecking order
theory (Myers & Majluf, 1984), trade-off theory (Kraus & Litzenberger, 1973), signaling
theory (Ross, 1977), Option pricing theory (Black & Scholes, 1972) and recently market
timing theory (Baker & Wurgler, 2002). Trade off theory describes an optimal capital
structure concept whereby a corporation balances the costs and benefits of various
sources of financing, such as debt and equity. It mainly assumes that using debt to finance
a business can enable the organization to benefit from tax saving but also heightens the

risk of bankruptcy and the attendant dead-weight costs.
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Trade off theory describes classical hypothesis of Kraus and Litzenberger (1973) that
initially measured a balance between the dead-weight costs of bankruptcy and the tax

saving benefits of debt.

Capital structure decisions and the theories that underpin the concept have been one of
the most debated issues in corporate finance (Mahajan, 2020). Apart from minimizing the
cost of debt and equity financing, optimal capital structure also focuses on how the firm
value can be maximized, by maintaining the firm’s credit rating level to be able to attract
new external funds on terms that are not detrimental to the firms leverage, earning records
and dividend stability. The aim of capital structure decisions is to optimize sources of
finance to create a balance. A balanced capital structure decision has positive correlation
on WACC, cost of debt, and cost of equity (Gitman and Zutter, 2012). The return of capital
must be higher than cost of debt for an optimal capital structure to be reached (Brigham
and Ehrhardt, 2011). The main purpose of capital structure decisions is to ensure an

optimal mix of debt and equity that will boost firm value (Villadsen, et al., 2017).

According to the traditional approach to capital structure, a moderate degree of financial
leverage can lower the firm’s weighted average cost of capital—as cheaper debt is
substituted for more expensive equity—thereby increasing the total value of the firm. Thus,
the traditional position implies that the value of the firm is not independent of its financing
mix and that there exists an optimal capital structure (Shapiro & Balbirer, 2000).
Traditionalists believe that because debt is cheaper, combining equity with reasonable
amounts of debt results in a reduction of the firm’s overall cost of capital. The value of the
firm is higher when a lower discount rate (the cost of capital) is applied to its cash flow
stream (Chamber & Lacey, 2014). Thus, under the traditionalists’ argument, the goal of
corporate management is to find the level of equity and debt financing that minimizes the
firm’s cost of capital and maximizes corporate value (Kontus, Sorié, & Sarlija, 2022). To
summarize, traditionalists search for the combination of securities that create a minimum

overall cost of capital.

The agency cost approach to optimal capital structure assumes that the optimal capital
structure minimizes the sum of the agency costs of debt and equity. Total agency costs
decrease as some debt is added but then begin to increase as the debt ratio increases
further. Other things being equal, the optimal capital structure would be at the point where
total agency costs were minimized (Seitz & Ellison, 1995). There is extensive literature on
the determination of optimal capital structure (Binsbergen etal., 2011; DeMarzo &
Fishman, 2007; Ju etal., 2005; Leland & Toft, 1996; Mao, 2003; Mu etal., 2017;
Park, 2015; Vilauso & Minkler, 2001). Leland and Toft (1996) developed a model of

optimal leverage and risky corporate bond prices for arbitrary debt maturity.
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The findings suggest that optimal leverage depends upon debt maturity and is markedly
lower when the firm is financed by short-term debt. Vilauso and Minkler (2001) created a

dynamic model of corporation’s financing policy.

They suggest that although equity finance reduces transaction costs when assets are
highly specific, equity finance also offers bondholders greater protection from excessive
risk taking which reduces the agency costs of debt. Thus, the optimal capital structure
uses both debt and equity finance to minimize the sum of agency costs. Mao (2003)
created a simple model that captures both the risk-shifting and under-investment
problems. Ju et al. (2005) examined the optimal capital structure choice using a dynamic
capital structure model. In a dynamic model, the firm strategically lowers its initial leverage
ratio to avoid bankruptcy. DeMarzo and Fishman (2007) demonstrated that the optimal
mechanism can be implemented by a combination of equity, long-term debt and a line of
credit. According to Bessler et al. (2011) managers need to evaluate the agency costs of

debt against the agency costs of equity to arrive at optimal financing decisions.

Binsbergen et al. (2011) investigated optimal capital structure and provide formulas that
can be used to approximate the cost of debt and in turn to determine the optimal amount
of debt. Craven and Islam (2013) find that the debt-equity ratio does affect the value of the
firm, and hence the need for good corporate financial management to maximize the value
of the firm, by choosing the optimal debt. Park (2015) finds a firm with high volatility of
earnings optimally issues debt of shorter maturity. His results support the dynamic capital
structure model in which a firm decides its leverage as a trade-off between bankruptcy
costs and tax benefits. Mu et al. (2017) investigated optimal capital structure with moral
hazard. The results indicate that the firm issues more debt with higher coupon ex ante and
defaults earlier ex post than without manager moral hazard. Palmowski et al. (2020) have
studied the extension of the Leland-Toft optimal capital structure model. They have
obtained explicitly an optimal bankruptcy strategy and the corresponding equity/debt/firm
values. Adeoye et al. (2021) suggest that the optimal capital structure required to minimize
the marginal cost of the agency problem is a higher use of debt and lower cost of equity.
The study develops a new contract theory model based on the integrated issues of capital

structure, corporate governance and agency problems.
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2.5.3 Capital Structure, Its Theories in the Context of Oil and Gas Companies
Existing empirical research shows that capital structure and industry have peculiarities
(Aronson, 1967). What that means is that generally firms in each industry will possess
similar leverage ratios. Leverage ratios for different industries were found to be common.
Cost of equity has been linked to financial leverage in earlier research (Masulis,1983).
Industrial attributes have a way of determining financial leverage. Therefore, inadequate
capital structure decisions on how to finance a company’s activities can result in

bankruptcy, liquidation or a financial crisis (Omukaga, 2017).

There is a high level of technological advancement and competition in the oil and gas
industry which makes it essential for oil companies to adopt an ideal or optimal capital
structure that fits the industry to be competitive. Capital structure managers should arrange
various sources of finance, internally and externally and choose the one that will validate
their corporate objective within the industry and achieve optimal results (Dahiru and
Dogarawa, 2016), either long- or short-term debt, equity or internal source of investment

such as asset liquidation.

There are different studies on what determines optimal capital structure within industry and
its relationship with financial performance (Mu etal., 2017; Park, 2015; Vilauso &
Minkler, 2001; Binsbergen et al., 2011). Some studies have found that there is a positive
correlation between capital structure and financial performance (Bello et al., 2020, Dahiru
& Dogarawa, 2017). While some maintain that there is a negative correlation between
capital structure and financial performance (Bashiru and Bukar, 2016), Olajide and Funmi,
2018). Studying all listed oil and gas enterprises in Nigeria, between 2014-2018, Oyakhire
(2019) used debt ratio, return on equity (ROE) and return on asset (ROA), regression and
found a positive significant relationship between capital structure and financial
performance, while recommending that oil and gas companies should adopt a short-term

debt management strategy to enhance their financial performance.

Due to increasing demand for energy and climate factors that affect oil and gas production,
state ownership and size of the board negatively affect capital structure decisions of
energy firms (Gabrinska et al., 2021). Shambor (2017) studied 346 oil and gas companies
using liquidity, profitability, growth, tangibility, size and non-debt tax shield as firm level
explanatory variables to find that tangibility, profitability, size, liquidity and non-debt tax
shield are the significant determinants of capital structure of oil and gas firms putting into
consideration geopolitical factors from global financial recession of 2007-2009. But foo et
al. (2015) studied oil a gas companies in Malaysia to find that capital structure is negatively
related to the return on equity, suggesting that an increase in the firm’s debt level would

negatively affect its shareholders return.
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2.6 Pecking Order, Trade Off and Agency Theories
Ahmed and Sabbah (2021) studied the relationship between capital structure and
performance in oil and gas companies and made the important findings relevant to this

study:
There is a significant relationship between size and tangibility and corporate structure.,

There is a negative correlation between corporate structure of oil and gas companies with
profitability, and insignificant impact of corporate structure with growth in sales, market to

book value, and price to earnings ratio.

The study results also show that the corporate structure has strong determining factor on
oil and gas business in the downstream by has no significant impact on middle stream and
upstream, and that oil companies within GCC are aligned with both trade-off theory and

pecking order theory.

Pecking Order theory is different from Trade-off theory because of the information
asymmetric consideration that exist between various parties within a corporation’s finance
ecosystem such as creditors, shareholders, managers, and external investors (Myers and
Maijluf, 1984). It further hierarchizes firms retained earnings as the first option, and in its
absence, firms will select debt as its source of capital and may go for equity as the last
option (Ullah, Siddiqui, & Tashfeen, 2017). However, managers also consider firm-specific,
peculiar institutional and macroeconomic factors before making capital structure decisions
far beyond the models presented by the theorists be it Trade off, Pecking order or others
(Lemma & Negash, 2013).

DePamphilis (2022) elaborated the relevance of pecking order theory and trade-off theory
in capital structure and practice. The study referred to capital structure as debt versus
equity. The frade-off theory posits a trade-off between tax savings (or tax shield) and
financial risk. Because interest payments are tax deductible, borrowing is initially cheaper
than equity financing. By taking on more debt, the firm can lower its weighted average cost
of capital (WACC) by adding debt relative to equity. But as debt increases relative to equity,
so does the risk of default, which pushes up the WACC.

Of the two theories, the pecking order theory is better able to explain how acquirers choose
to finance deals because it provides a prioritization of financing sources. As explained
later, the trade-off theory seems to better explain highly leveraged transactions. Neither of
these theories explains why some firms tend to hold larger excess cash balances than
others and how such cash balances impact the performance of future investments,
including M&As. Some argue that excess cash balances could reflect agency problems or

management’s desire to entrench itself.
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Agency problems arise when shareholders want excess cash distributed to them while
managers want excess balances to make large acquisitions to gain personal prestige and

increased compensation commensurate with the increased size of their firm.

Others counter that excess balances reflect management taking precautions to have cash
on hand to exploit future investment opportunities and to hedge against risk. Recent
research seems to support the precautionary motive for large cash balances because
cash-rich firms tend to exhibit higher announcement date returns than cash-poor

acquirers.

Excess balances seem to relate more to management having better information than
investors about future investment opportunities and M&A deal synergies than a desire to
protect their positions. The trade-off and pecking order theories address how capital
structures are determined from the perspective of corporate managers. In practice,
investors also affect such decisions. Among equity, convertible bond, and conventional
bond investors, 75%, 83%, and 84%, respectively, indicate that they find capital structure
important when making the decision to invest in a particular company. And more than 50%
of respondents consider agency problems to be important. Those most likely to be

influenced by investors are smaller, younger, and financially constrained firms.

There are three main alternative theories to MM Theory that accounts for an imperfect
market, which are trade-off theory, pecking order theory and agency theory. Trade-off
theory (Kraus and Litzenberger, 1973, Myers, 1984) argues that a corporation would make
the choice to trade off costs and benefits of debt to maximize firm value. While Pecking
Order Theory postulates that when internal earnings are insufficient corporations should
make the choice of funding their activities internally over external debt (Donaldson (1961),
Myers (1984), and Myers and Majluf (1984). An important factor about pecking order
theory is that it arises from the concept of asymmetric information which describes when
a party possesses better information than another party which raises the issue of
transaction power imbalance. When companies use internal finance or retained earning
there is nothing like information asymmetry. As opposed to when they use debt or external
financing such as equity, where the company must incur fees to obtain external finance to
compensate for information asymmetry. In this context, pecking order theory better reflects
the capital structure of small oil and gas companies in the emerging market where equity
financing is used as a last resort after exhausting retained earnings and debt (Hamzah &
Marimuthu, 2019).
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2.6.1 Perking Order Theory and the capital structure decisions of small oil and gas
companies in emerging markets.

From the pecking order theory vantage point, highly profitable firms are expected to
employ more internal resources to finance the firm at the expense of using debt or floating
shares. Profitability is associated with the availability of internal funds and thus may be
associated with less leverage under the pecking order theory (Baker and Wurgler, 2002:7).
Thus, firm leverage is negatively associated with profitability. Bartoloni (2013) finds
evidence to lend credence to the inverse firm leverage-profitability nexus. He finds that
more profitable firms tend to use internal finance more, as implied by the negative
relationship linking a firm’s debt ratio and return on sales. Further, he reasons that the role
of a firm’s profitability in reducing the need for external finance characterizes all firms,
regardless of size as measured by employment, although large firms show a lower
sensitivity of leverage to profit variations. This prediction is also supported by the empirical
evidence found by Rajan and Zingales (1995); Booth et al., (2001); Hovakimian et al.,
(2001); Faulkender and Petersen (2006); Utrero-Gonzalez (2007); Antoniou et al (2008);
Frank and Goyal (2009); Ahmed et al., (2010); Ahmad and Abbas (2011); Al-Najjar and
Hussainey (2011) and Lemma and Negash (2014) amongst others.

Contrarily, the trade-off theory predicts a positive relationship between firm leverage and
profitability. From the trade-off vantage point, highly profitable firms are expected to make
use of increased debt, to benefit from the debt-interest tax shield and maximize value of
the firm. According to Hovakimian et al (2004), the positive firm leverage-profitability
association may arise for several reasons. For example, other things equal, higher
profitability implies potentially higher tax savings from debt, lower probability of bankruptcy,
and potentially higher overinvestment, all of which imply a higher target debt ratio. This
view is buttressed by Myers (2001) who asserts that high profitability means that the firm
has more taxable income to shield and that the firm can service more debt without risking
financial distress. Notwithstanding the above foregoing, it is plausible to conjecture that
both predictions of the pecking order and trade-off theories are admissible as they have

been supported by empirical findings by equal measure.

However, it is instructive to posit that the predictions complement rather than outwit each
other. This was perhaps demonstrable in Hovakimian et al (2004) who suggest that their
results on profitability could be reflecting an interaction of trade-off and pecking order
considerations. They go on to observe that specifically, if firms have target debt ratios but
also prefer internal funds to external financing, then the tendency to issue debt when
operating performance is high, as implied by the target leverage hypothesis, will be

tempered by the preference for (and availability of) internal financing.
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The tendency to issue equity when operating performance is poor will be reinforced by the

lack of internal funds, forcing the firm to seek external equity financing.

2.6.2 Adverse Selection
Myers and Majluf (1984) argued that firms prefer internal to external finance due to adverse
selection reasons. This finding was also reiterated by Myers (1984). When firms are
compelled to acquire finance externally, debt is preferred to equity because of lower cost
of information surrounding debt choice. Equity is rarely used. Even in the oil and gas
companies’ equity is rarely used as empirical studies show (Gonenc, Lebediev &
Westerman, 2020). The study by Gonenc and colleagues focused on many oil and gas
companies in different countries between 2001 and 2015. They found that the shareholder
protection at country level influences choice of financing source in the oil and gas
companies. Also, there is a strong support for dynamic trade-off theory and partial support

to the pecking order and market timing theories in the oil and gas industry.

Shyam-Sunder and Myers (1999) refined the view on adverse selection. The study argued
that when pecking order theory fits the company’s finance structure then in a regression
of net debt issues on the financing deficit, a slope coefficient of one is spotted. An
underlying factor about pecking order theory is that when a board offers to sell equity,
investors will want to find out the reasons why they firm is willing to take that trajectory.
Cadsby et al. (1990) examined earlier the risk-neutrality and the one-sided risk of equity
financing. This model posits that the feasibility of internal financing saves cost and time,
avoiding all asymmetric information difficulties. It is too costly to take external equity, and
most firms give up positive NPV projects to avoid it. That is a crucial aspect of the pecking
order argument presented by Myers and Majluf (1984), even though debt is not
deliberately contained within analytical presentation. Internal financing and debt would
work as the same if there is available debt that is risk free. Myers (1984) argues that if debt
is available and risk, that the selection would between retain earnings and equity therefore

creating the pecking order.

Myers (1984) comprehensively explained the model when debt is considered risk, if debt
and equity financing are feasible, which often results to multiple equilibria, a difficult
moment in capital structure decision. some studies have responded to the multiple
equilibria problem in the past (Noe,1988) & Cadsby et al. (1998). Later studies have
enumerated many varieties of adverse selection and its attendant information asymmetry

problem in mergers and acquisition for instance (as in Eckbo et al., 1990).
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A study on adverse selection found that the choice of finance source may require that
managers to consider a world with more than one period, which means they must study
the initial and the present uncertainties to underscore the relationship before making a
decision (Viswanath, 1993).

Ravid and Spiegel (1997) argued that entrepreneur and investor spit the proceeds when
there are no assets in place to start with. In that case the choice would be a riskless debt
over equity. A study by Halov and Heider (2005) contend that the standard pecking order
is a distinct instance of adverse selection. Firms choose to issue debt when there is
adverse selection about firm size, value. Thus, when asymmetric information exists about
risk, adverse selection contentions for debt may ensue, prompting firms to choose issue
external equity over debt. Thus, adverse selection can lead to a preference for external
debt or external equity, depending on whether asymmetric information problems concern
value or risk. It is crucial to conclude that adverse selection models can be problematic.
Equilibria can be constructed with perking order argument; however, adverse selection
does not imply in every capital structure decision that involves pecking order. Frank and
Goyal (2008) conclude that high profitable companies such as oil and gas companies

should go for retained earnings and debt.

2.6.3 MM Theorem and Net Income Theory
On the other hand, earlier theories of capital structure such as Modigliani and Miller (1958)
and Durand (1954) have alternative views. Durand’s Net Income theory posits that the
financing methods of a company determines its value, suggesting decreasing the overall
cost of capital increases the value of a firm. This theory maintains that only capital can
affect the value of a firm and overall cost of capital based on the assumption that there is
no tax, that the cost of debt is lower than the cost of equity (Kirmi, 2017). The cost of capital
is theoretically measured by Weight Average Cost of Capital. Modigliani and Miller (1958)
support the Net Operating Income approach based on the premise that the value of the
firms is constant despite the leverage, depending on the non-realistic assumptions that
there are no tax, free entry and free exit and no transaction cost. Modigliani and Miller
argued that shareholder value significantly depends on the ability of the firm to generate
tax, incorporating the tax shield effect to their model, inferring that debt level may positively

affect company value.
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In a nutshell, Modigliani and Miller’s proposal when contextualized in oil and gas industry
simply mean that firm value is independent of capital structure and the value of a firm is
calculated presently by its future earnings and underlying assets. The first M&M Theorem
(Modigliani & Miller, 1958) did not include tax and financing cost, which was corrected in
the second theorem (Modigliani & Miller, 1963), yet both theorems have attracted

painstaking critique.

2.6.4 Net Operating Theory and Net Income Theory
Net operating theory somewhat contradicts the net income theory because it assumes that
the capital structure of a firm does not determine the value of a firm, however, it is the
operating income of a firm that determines the value of a firm (Harfield, Cheng & Davidson,
1994). Both Net Income and Net Operating Income approaches serve as traditional
approaches in capital structure theory studies (Solomon1963; Brigham and
Johnson1976). In the context of oil and gas, Net Operating Income is a financial metric
used to evaluate profitability. It typifies the revenue oil and gas production generates minus
operating expenses. It applies to the oil and gas industry in many ways namely revenue
generation (sales of oil, gas, hydrocarbons, oil services research and development
finance), operating expenses such as lease operating expense (LOE), production taxes,
transportation costs, workover cost (Expenses for major maintenance or remedial work on

wells to restore or enhance production).

2.6.5 Market timing theory
Market timing theory uses market timing of equity and an external finance weighted
average of market to book ratio to explain capital structure (Baker and Wurgler, 2002). The
theory argues that organizations choose equity financing when the financial marketplaces
more value on the stock market but suggesting that firms may adjust in line with a target
debt ratio. Before firms choose equity finance they study the fluctuations in share prices
within the industry (Welch, 2004). Many studies have used market-timing theory to explain

the determinants of capital structure in firms (Tin and Diaz, 2017; Shahzad et al., 2020).

2.6.6 Resource Dependence Theory (RDT)
Pfeffer and Salancik (1978) were the first to advance the arguments of Resource
Dependence Theory (RDT), positing that RDT provides the lens for analyzing corporate
behaviour under exogenous factors and limitations. The theory maintains that firms are
embedded in networks where critical resources such as regulatory approval and
frameworks, capital and market access affect their decisions. This points to the primary
argument that firms are not autonomous. They consistently engage with other critical

factors including geopolitical events.
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This inter-dependence generates a certain level of uncertainty and vulnerability, pushing
firms to assume approaches that stabilize and ensure resource access while minimizing
external control (Hillman et al., 2020; Casciaro & Piskorski, 2021; Drees & Heugens,
2023). RDT as a capital structure theory in contexts such as the emerging economies and
the energy sectors, has become relevant because it captures the external market shocks

and institutional constraints that influence capital structure decisions unlike others.

2.6.7 Financing Decisions and RDT
RDT does not focus on cost minimization like other traditional capital structure theories,
rather it shapes financing choices in a dynamic fashion that considers external factors and
constraints in detail. The theory maintains that loan finance can increase a firm'’s reliance
on creditors through agreements and refinancing risks, while equity financing dilutes
ownership and introduces governance pressures. Firms, in the interpretation of RDT,
therefore choose structures of finance that balance autonomy with resource access (Frank
& Goyal, 2020; Dang et al., 2022; Le & Phan, 2023). Due to long project cycles and high
capital intensity of their projects, small oil and gas firms face acute resource dependence.
Also, in the emerging economies, owing to weak investor protection and fears, and of
course underdeveloped financial markets, small oil and gas companies increasingly rely
on commercial banks, governments, and foreign investors (Boubaker et al., 2020; Allen et
al., 2022; Ayyagari et al., 2023). These associations influence strategic choices and make

firms vulnerable to external influence.

2.7 Institutional and Political Constraints
Issues such as regulatory instability and weak contract enforcement are institutional
weaknesses which increase dependence. According to empirical findings firms in
emerging markets depend more on short-term debt and relationship-based financing
compared to advanced economies where the stock market is reliably vibrant (Demirguc-
Kunt et al., 2020; Fan et al., 2021; Vo, 2022). One paramount factor company in oil and
gas sectors face is that government ownership of resources and discretionary regulatory
power directly affect access to licenses, subsidies, and incentives. The influence of
regulatory and pollical risk on businesses is undeniably huge. In resource opulent
economies, government act as both stakeholder and regulators, thereby influencing capital

structure decisions through local content rules, taxation, and joint ventures (JV).
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Leverage strategies in Middle Eastern and African oil producing nations are altered by
regulatory reforms and state involvement in oil and gas enterprises (Chebbi et al., 2021;
Akinwale & Dawodu, 2022; Mensah et al., 2024). Geopolitical risks additionally heighten
cost of capital, lower investment, and restrict debt access, pushing firms toward equity

financing or strategic partnerships (Phan et al., 2021; Bouri et al., 2022; Lee et al., 2024).

2.7.1 Strategic Responses

To strategize ways to manage this dependence, small oil and gas firms diversify financing
sources, choosing from development finance institutions, domestic banks, international
lenders, to equity investors to stay in business. To develop greater resilience to shocks,
firms design a diversified financing structures (Boubaker et al., 2020; Dang et al., 2022;
Le & Phan, 2023). Some engage in strategic alliances and joint ventures (JV) with
multinational or state-owned enterprises to increase access to capital, technology, and
political connections while sharing risk (Chebbi et al., 2021; Phan et al., 2021; Mensah et
al., 2024). Non-market strategies such as lobbying and industry association participation
also help firms influence regulatory outcomes and reduce uncertainty (Hillman et al., 2020;
Casciaro & Piskorski, 2021; Drees & Heugens, 2023).

2.7.2 Comparative Perspective: RDT vs. Classical Theories
Theories within the traditional capital structure paradigm such as Modigliani—Miller (1958,
1963), Trade-Off (Kraus & Litzenberger, 1973), and Pecking Order (Myers & Maijluf, 1984)
conceive capital structure as the result of internal optimization under market imperfections.
MM envisages perfect markets and irrelevance of financing choices, which in emerging
economies (Frank & Goyal, 2020). Trade-Off theory balances tax benefits of debt against
distress costs but struggles to predict leverage in volatile environments (Fan et al., 2021;
Dang et al., 2022). Pecking Order theory emphasizes financing hierarchies under
information asymmetry but fails to account for external power relations, especially in

capital-intensive industries (Ayyagari et al., 2023).

RDT is more robust because it explores financing as a strategic tool for managing
dependence and uncertainty. Directly it incorporates institutional structures, political
actors, and inter-organizational relationships. Disparate from classical theories, RDT
rationalize the adoption of hybrid financing structures namely production-sharing
agreements and JVS which are common in emerging-market oil and gas sectors (Drees
& Heugens, 2023).
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A critical factor here is that RDT does not offer precise predictions about optimal leverage,
but it explains in-depth financing categorization, complementing rather than replacing
traditional theories, offering the most contextually significant framework (Frank & Goyal,
2020). Integrating RDT with classical theories produces a more comprehensive
understanding of capital structure in resource-based industries, highlighting the interplay

of financial, institutional, and political constraints.

2.8 Review of Hypothesis and Variables in the Context of Capital Structure Correlation
This section will use the extant literature to review the empirical studies collected. It offers

a solid foundation for the rationale for this study.

2.8.1 Empirical Review of Firm Size and Capital Structure
Firm size is crucial in determining a company’s competitiveness because it describes the
company’s revenue, number of employees or market share. Firm size has been found to
determine a company’s capital structure in emerging economies (Diantimala, et al., 2021).
Firms consider their size before deciding the financing choice they want to make because
asset value, total sales are all considered before venturing into external financing. Firm
size and tangibility and firm size exhibit significant positive relationship with both market
leverage level and book value. Having a large collateral may go a long way to assure
creditors about the lending decision, which offers the firm low cost of debt finance (Jensen
& Meckling, 1976). Intriguingly, Berger and Udell (1994) suggested that a close
relationship between creditors and firms can indeed substitute for the physical collateral

to earn a creditor’s trust.

Regarding the firm size effect, it is often argued that as large firms are extensively followed
by the market participants such as financial analysts, the regulators, and media,
informational asymmetries between firms and the capital market are relatively lower
compared to firms of a smaller size. As a result, larger firms exhibit a larger capacity in
issuing informationally sensitive securities, such as equity, resulting in a lower debt.
However, Rajan and Zingales reported a positive effect of firm size on leverage. This may
because larger firms tend to be more credible in terms of asset values and market
standing. Consequently, they can have larger access to the debt market and would use

such access to acquire the tax shield benefit of debt finance.
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Unlike the international study by Rajan and Zingales (1995), Panno (2003) focused
exclusively on the determinants of capital structure of firms in the UK and lItaly covering
from 1992-1996. The author examined potential changes in financing decisions across
different points of time and different financial contexts. Leverage is regarded as the ratio
of long-term debt to the sum of long-term debt and the book value of equity. Long-term
debt is calculated by subtracting current liabilities and shareholders’ funds from total
liabilities. With the employment of 87 and 63 debt and equity issuances made by the UK
and ltalian companies, respectively, the author 57 found that firm size has a positive
significant impact on the decisions concerning the capital structure. He justified that large-
sized companies might have the ability to acquire long-term loans. Thus, larger firms tend
to adopt higher leverage. Moreover, it has been inferred that operating risk is one of the
main determinants of capital structure because operating risks negatively affected the

leverage ratio.

Firm size is a relevant aspect of leverage in the literature and has been studied alongside
age, taxation, and corporate tangibility (Paola, 2016). Empirical research shows that firm
size affects capital structure (Mule, Mukras & Nzioka, 2015). Brigham and Houston (2011)
argued that firm size affects capital structure because bigger companies have more
access to debt because of their wider reputation (Setiadharma & Machali, 2017). Brealey
and Myers concurs that big firms have stock spread and small firms have lesser amounts
of stockholders. Corporation’s size is determined by the total amount of assets owned by
the firm. Dynamic capital structure evaluation may help elucidate the cross-sectional
relationship between firm size and leverage (Aggarwal & Padhan, 2017). While Rajan and
Zingales (Titman and Wessels,1988) presented a negative relation between firm value and
short-term debt, whereas Rajan and Zingales (1995) showed a positive correlation

between firm size and leverage based on reduction in information asymmetry.

2.8.2 Asset Tangibility and Capital Structure

Some researchers have shown a relationship between tangibility and capital structure
decisions (Campello & Giambona, 2013). Campello and Giambona suggest that the
borrowing capacity of a firm can be increased by asset tangibility because it allows
repossess a firm’s asset more readily. Although tangible assets are more illiquid,
possessing them may influence a firm’s capital structure decision towards debt.
Considering geopolitical risk presented by the global financial crisis, asset tangibility
becomes a strong determinant of leverage in capital structure decisions (Mazumder &
Rao, 2022). However, earlier studies show that asset tangibility negatively correlates with
short-term debt (Sogorb-Mira, 2005; Mateev, Poutziouris, and Ivanov, 2013).
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2.8.3 Profitability and Capital Structure (Leverage)

Oil and gas capital structures are clearly scalable, liquid, profitable and expansive given
the volume of inflow from investments (Aws, 2017). Capital structure theories, particularly,
Trade-off, pecking order, and agency cost better explains the capital structure decisions
and the profitability nexus (Igbinosa and Chijuka, 2013). Some studies find a relationship
between profitability and capital structure decisions (Dasilas & Papasyriopoulos,2015;
Rani et al., 2020) while some argue that profitability hurts leverage and hardly predictive
(Boateng et al., 2022).

2.8.4 Liquidity and Capital Structure (Leverage)

Sheikh and Wang (2011) researched the correlation between liquidity and capital structure
and found that higher debt levels may describe a large corporation with low liquidity,
earnings volatility, and tangibility. Zabri (2012)’s empirical study noted that there is positive
correlation between capital structure decisions of firms with liquidity. The study concludes
that liquidity, non-debt tax and asset accessibility affect the choices capital structure
manages make. Lipson and Mortal, (2009) found that firms with more liquid equity tend to
have lower leverage, suggesting that there is a significant relationship between capital
structure decision and liquidity. Liquidity has been found to positively impact firm value
within literature as well (Silvia 2018 & Yunianity, 2023).

Chen and Strange, (2005) found that size and risk of the firms are positively related to the
debt ratio — but only in term of market value measures of capital structure. Capital structure
is positively related to the number of years companies are listed on stock market. Chen
and Strange argue that retained earnings have positive relationship with capital structure
decisions. Despite the suggestion made by Chen (2004) regarding the new Chinese
pecking order of retained earnings, equity, and debt, Huang did not support such a view
because the author’s firm size was positively associated with leverage level. This is
consistent with the conventional pecking order theory. The study results showed that the
size of the company and the tangibility of the company had a positive relationship with the

leverage of the company.

Additionally, a study by Frank and Goyal (2009) which covered the period from 1950 to
2003 using of U.S. firms on Compustat found that firms with higher market-to-book value
and profitability tend to adopt lower leverage, which may be due to better access to the
equity market and higher perceived firm value in the eyes of shareholders. Using a dataset
of 15,177 firms from 37 countries covering 1991-2006, Oztekin (2015) measured the

capital structure against ratios of long-term debt and short-term debt to total asset.

56



Considering many institutional factors and geopolitical risk, her study found that most
critical drivers of a firm’s leverage level are firm size, tangibility, industry leverage, profits,

and inflation. The study did not include liquidity.

2.9 Oil and gas firms (SMEs) setting: Determinants of capital structure.

Many oil and gas firms not classified as major oil companies are not small, because many
are high yielding companies posting huge revenue, but may be considered smaller than
the bigger ones such as Shell, BP, Exxon, Total, Eni, Saud Aramco, etc. Besides the fact
that previous studies have studied various determinants of capital structure in an
international setting, academic focus also touched on firms that exhibit specific
characteristics. These include small and medium-sized firms (SMEs), different sectors,
and other unique types of firms (e.g. family-run businesses, oil and gas companies). To
begin with, determinants of capital structure on SMESs’ settings have been extensively
studied over two decades. However, few have studied the capital structure decisions of
small oil and gas companies in emerging markets. Such a focus has not been taking
central stage in empirical studies. For example, Michaelas et al. (1999) investigated
determinants of the corporate capital structure in UK SMEs using a sample of 3,500 firms
1986—-1995.

Many explanatory factors were considered including firm age, size, profitability, past
growth rate, future growth rate, operating risk, asset structure, effective tax rate, nondebt
tax shields (measured by depreciation charges), and net debtor. The study employed three
measures of leverage: total debt-total assets, long-term debt-total assets, and short-term
debt-total assets. Among these factors, those significantly positively associated with the
leverage ratios are firm size, past and future growth rates, operating risk level, firm asset
structure, nondebt tax shield (for long-term debt only), and net debt. The other factors, i.e.
age, profitability, and effective tax rate, provided significantly negative coefficients.
Notably, it is contrary to the conventional finance theory since the firm’s effective tax rate
is negatively associated with leverage. In particular, the higher tax rate indicates the higher
tax-saving advantage that debt finance brings to firms. Hence, firms are encouraged to

take on more debt for such a larger tax advantage.
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Nevertheless, this negative significant relationship between tax rate and leverage was also
reported by Jordan et al. (1998) for small firms exclusively. They justify that a simple
mechanism may be a reason for a negative relationship. Similarly, the positive effect of a
nondebt tax shield is inconsistent with the prediction of DeAngelo and Masulis (1980); they
interpreted this result that small firms do not seem to take the consideration of tax saving

as important in their financing decisions (both long-term and short-term).

The positive influences of a firm’s past and future growth were expected, indicating that
fast-growing firms with extensive investment in research and development tend to prioritise
external debt finance over equity. Younger and more profitable firms also prefer adopting

a higher leverage ratio compared to older and less profitable firms.

These findings are supported by pecking order theory (Myers; 1984); for small-medium
firms (SMEs) specifically, they are subject to higher asymmetric information. In such an
environment, corporations often try to avoid any interference with ownership, as the market
influences can be critically negative, by using their own internal resources (if available), 61
and the other external financing source, i.e. debt. Consistent with Rajan and Zingales
(1995) as explained above, larger firms can have more access to the debt capital market
at a cheaper rate, and hence, higher leverage is recorded. Firms with higher net debtors
tend to increase their short-term and long-term leverage for meeting financial obligations
with creditors since they exhibit weaker working capital management, specifically, late

payment from short-term debtors.

Hall et al. (2000) investigated the underlying drivers of SMESs’ capital structure, using both
short- and long-term debt. Furthermore, the authors investigated the differences in the
effects of capital structure’s determinants across different sectors and conducted a cross-
industry comparison. The study employed a sample of 3,500 unquoted UK SMEs in 1995
that satisfy the research requirements. Using two measures of leverage ratios, i.e. long-
term debt and short-term debt to the total asset, the findings indicate that asset structure,
i.e. tangibility, and size are positively related to long-term debt leverage but negatively
related to short-term leverage. Firm age and profitability have negative relationships to

both leverage measures. This finding is consistent with pecking order theory.

Besides, firms with higher growth in turnover over the last 3 years tend to adopt higher
levels of short-term debt. Intriguingly, the authors also provided evidence on significant
differences across sectors for most of the determinants (except the growth factor),
especially for the short-term leverage. Similarly, Cassar and Holmes (2003) employed a
sample of 1,555 SMEs from 1995-1998 to examine the determinants of their financing

choices.
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The study employed a number of measures of capital structure, including the book value
ratios of total debt to assets, long-term debt to assets, short-term debt to assets, external
financing to assets, and bank financing to assets. In this research, the static trade-off and

pecking order claim were empirically tested using a variety of firm characteristics.

These are size (total asset), noncurrent asset (noncurrent assets to total asset ratio),
tangibility, profitability (return on assets), growth (growth in sales), and risk (variation in
profitability). The findings indicated that asset structure, profitability, and growth were
significant determinants of capital structure. Asset structure and growth have a positive
effect on SME financing decisions. However, the growth factor appears to be statistically
insignificant for bank financing. This implies that firms with high growth may use other
financing sources than banking finance. However, there was a weaker relationship for size
that was mainly significant for the total debt leverage ratio and long-term leverage ratio,
but not the other financing sources. Risk, however, did not show a significant 62 effect on

firm financing structure.

Furthermore, a negative profitability-leverage association was achieved, which is
supported by pecking order arguments, across all five dependent variables. Overall,
Cassar and Holmes concluded that the conventional financing theories, which have been
evidenced on large, listed firms, seem to hold for the SMEs operation in Australia. With
similar research interest on SMEs, Sogorb (2005) investigated how the uniqueness of
SMEs influences their capital structure, using evidence from Spanish SMEs. The authors
examined how the firm-specific factors in SMEs operating in Spain affected their capital
structure. The sample of the study included a total of 6482 nonfinancial firms, and the data
were collected from 1994—-1995. A set of explanatory factors was employed, including the
effective tax rate (tax paid to earnings after interest and before taxes), nondebt tax shield
(ratio of depreciation to taxes), growth opportunities (intangible assets divided by total

assets), tangibility, size (total asset), and profitability (return on assets).

Psillaki and Daskalakis (2009) examined whether the underlying determinants of corporate
capital structure, particularly for SMEs, vary across different countries and different firms
with distinctive characteristics. They explored whether the financing decisions were
country- and/or firm-specific. This is an interesting study as the capital structure topic has
been extensively studied in the literature, yet no single standardized suggestion has been
made on firms with different characteristics from different industries and countries and is
listed in markets with exclusive uniqueness. The study employed a sample containing
European small and medium-sized enterprises (SMEs) operating in Greece (1,252 firms
with N = 6,260 firm-year observations), France (2006 firms, N = 10,030), Italy (320 firms,
N=1,600), and Portugal (52 firms, N = 260) during 1998 and 2002.

59



A relatively higher leverage was obtained for Italian SMEs, whereas French SMEs
revealed the lowest use of debt. Using the seemingly unrelated regression (SUR) and
pooled estimated generalized least squares (EGLS), Psillaki and Daskalakis compared
the asset structure (tangibility), size (the logarithm of sales), profitability (pre-interest and
pre-tax operating surplus divided by total assets), risk, and growth (the annual change on
earnings) to how these may impact capital structure choices across the SMEs from the
countries included in the study. The results of the study suggested that capital structure
decisions in these small and medium-sized companies were similar in all companies. 63
Following the research stream, Bhaird and Lucey (2010) investigated different firm
characteristics as determinants of the capital structure using a sample of 299 Irish SMEs.
The study employed five measures of capital structure, as a proportion of total financing:
personal savings and funds from personal connection, retained earnings, external equity,
long-term debt, and short-term debt. Regarding explanatory factors, firm age, size,
research and development (R&D), ownership, internal collateral, and owners’ collateral

were employed.

The research employed SUR and ordinary least square (OLS) approaches to perform the
data analysis. Findings on capital structure decisions of Irish SMEs obtained in this study
are supported by pecking order theory and agency theory. Furthermore, Mateeva et al.
(2013) examined the factors that can explain the financing decisions of SMEs in Central
and Eastern Europe. The study was conducted on seven Central and Eastern European
(CEE) countries from 2001-2005, and a total sample size of 3,175 SMEs was obtained.
Mateeva et al. (2013) employed two main measures of financial leverage: (a) long-term
leverage measured by long-term debt to total assets and (b) short-term leverage ratio
measured by short-term debt to total assets. The main explanatory variable was the cash
flow ratio, and the control variables are future growth opportunities, short-term liquidity,

profitability, firm size, and asset structure.

La Rocca et al. (2010) explained the institutional differences in the capital structure and
debt maturity of SMEs in ltaly for the year 2000. Specifically, the researchers tested for
the influences of local financial development and the effectiveness of the local
enforcement system whilst controlling for firm-specific characteristics. The total number of
firms included in the sample was 9,515. The ratio of financial (or interest-bearing) long-
term and short-term debt (excluding trade debt) divided by the total financial debt plus
equity (e.g. Giannetti, 2003; Rajan and Zingales, 1995; Titman et al., 2003).
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The authors used the 2-stage least square (2SLS) and ordinary least OLS estimation
methods to test for the impacts of various factors on a firm’s leverage ratios. The debt-
maturity structure of the firm is related to the fact that debt can be paid off (La Rocca et

al., 2010) over different lengths of time.

Debt maturity was defined as the fraction of the firm’s total interest-bearing debt that
matured in more than one year, i.e. the ratio of long-term financial debt to total financial
debt (Antoniou et al., 2006; Scherr & Hulburt, 2001). The researchers used local financing,
local banks deposits, the number of local bank branches, local enforcement system,
financial rating, ownership concentration, profitability, nondebt tax shields, tangibility, age,
and size as the variables. Extending the capital structure of SMEs research
geographically, Benkraiem et al. (2013) and Palacin-Sanchez et al. (2013) examined the
effects of firm characteristics on the financing decisions of SMEs in France and Spain,
respectively. The former employs a sample of 2,222 firms during the 2003-2006 period,
whilst the latter conducted their research on a sample of Spain firms from 2004 to 2007.
Benkraiem et al. found that firm size, profitability, growth, and tangibility significantly
influenced capital structure decisions of French SMEs. Size had a negative influence on
leverage, profitability had a negative influence on leverage, and tangibility had a negative

influence on leverage. Yet growth had a positive influence on leverage.

Palacin-Sanchez et al. found that age, asset structure, and profit were negatively related
to leverage in Spanish SMEs and that the size and growth were positively related to
leverage in Spanish SMEs. Palacin-Sanchez et al. also found a difference in the
magnitude of the relationship between the variables and leverage from one Spanish region
to another. Although both studies examined the capital structure of SMEs during a similar
period with the use of similar dependent variables, their results are not all consistent such
as firm size. This suggests that country-specific factors and analytical methods do play
significant roles in the firm’s financing decisions as suggested in the extant literature.
Indeed, different measures employed for explanatory variables may attribute to the

differences in findings.

Additionally, Huang et al. (2016) focused on the corporate governance mechanisms as
significant factors that influence a firm’s use of debt finance. They employed 397 Chinese
firms listed on the newly established growth enterprise market (GEM) from 2009-2013.
The authors focused on the governance aspects which drive the variations in the capital
structure of listed SMEs, in particular, the executives’ shareholding, cash compensation,
and ownership (including shareholding concentration, tradeable shares, and institutional

shareholders).
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With a final sample of 1,214 firm-year observations and the baseline two-step dynamic
panel System-GMM, Huang et al. (2016) found that executives’ shareholding and cash
compensation ratio are found to be positively related to leverage. These findings are
consistent with several extant research (e.g. Chen et al., 2011; Chung et al., 2015; Berger
et al., 1997; Kim & Sorensen, 2006; Stulz, 1990) and were expected by the authors.

Regarding the positive influence of the management shareholding, executives tend to
avoid further dilution of ownership once they hold larger stakes of the company. Hence,
debt is preferred to equity. For the latter, with the instant payment of executives’
compensation, the executive’s future wealth is less exposed to the firm’s future
performance. Consequently, they are more comfortable in 65 making riskier financing
decisions, i.e. to issue more debt. Huang et al. also explained the findings from agency
theory perspective such that excessive cash compensation leads to managerial structural
power (Chen et al., 2011; Chung et al., 2015).

The issuance of higher debt will reduce managers’ opportunistic behaviours through less
available resources. In other words, debt financing plays a role in reducing agency
conflicts, especially in weak corporate governance. Furthermore, the study also obtained
empirical support for their prediction on the positive relationship between tradable share
proportion and debt level. As explained by the authors, higher tradability of firm shares
indicates lower credit risk and higher stock liquidity. Hence, firms exhibit more access to
the debt capital market. Contrary to their expectations, ownership concentration shows a
negative association with debt, and the percentage of shareholding by institutional does
not exert a significant influence. Regarding controlling variables, the study obtained a

positive influence of CEO duality and a negative influence on firm leverage.

210 How Capital Structure Theories Operate Within Organizations
Most of the literature evaluation focuses on investigations undertaken when the theorists
announced their conclusions; despite these constraints, the current research is based on
established theoretical frameworks. The study's material spans a wide period, from 1958
to the present. Capital structure, earnings, dividend, growth, liquidity, profitability, and
sustainability were among the keywords searched from the targeted databases. To justify
the apparent Problem, the researcher included summaries of recent scholarly works and
analytical explanations pertinent to the notion of capital structure and financial

performance.
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Ajibola et al. (2018) examined the influence of the capital structure on the financial
performance of the Nigerian manufacturing firms listed between 2005 and 2014. The
findings show a significant positive relationship between the long-term and total ratio and
the returns on equity and an insignificant negative relationship between the short-term,
long-term, and total debt ratios and the returns on assets. Adesina et al. (2015)
investigated the impact of post-consolidation of the capital structure on the financial

performance of 10 quoted banks in Nigeria.

The findings indicate that debt and equity have a positive and significant relationship with
the profit before tax of the banks listed on the Nigerian stock exchange. The study is
important in providing information on how the debt and equity in the post-consolidated
capital structure impact the company's profits before tax. Albert et al. (2020) investigated
the controlling role of ownership on capital structure and financial performance. The
findings show that a company's institutional or managerial ownership determines the
leverage that a company adopts, which influences financial performance. The study is
important in providing information on the crucial role institutional management and
ownership play in determining capital structure, which has an eventual consequence on
financial performance. Birru (2016) investigated the effects of the debt ratio, debt-to-equity
ratio, loan to-deposit, and bank size on ROA and ROE. The results show that ROA has a
negative and significant correlation with the capital structure variables. The study provides
24 information on the correlation between debt ratios and debt-to-equity ratios as

components of the capital structure on the returns on assets a firm should expect.

Choi et al. (2016) examined the role debt plays in the balance of exploration and
exploitation. The findings indicate that debt as a component of the capital structure
provides incentives for engagements in exploitation, thus imposing cash flow obligation
and increasing the company's risk of going bankrupt. The study is important in providing
information on the role of debt in promoting innovation by increasing exploitation and
maintaining the balance from leaning towards suboptimal exploration that may adversely
impact financial performance. Das and Swain (2018) investigated the determinants of
capital structure and how these factors influence financial performance. The findings show
that debt, equities, and internal returns build the capital structure adopted by the company,
which significantly and positively influences financial performance. The research is
important in providing a broad range of possible determinants of capital structure and how
they collectively influence the firm's financial performance. Igbal and Javed (2017)
explored the moderating effects of corporate governance on the correlation between

capital structure and financial performance.
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The findings indicate that by including the corporate governance index as an influencing
factor, the relationship between the capital structure and the financial performance is
positive and significant. The study is important in providing information on good corporate
governance's role in bettering the financial performance realized from a given capital
structure. Le and Phan (2017) investigated the effect that debt ratios have on companies'
financial performances in Vietnam, a developing country. The findings show that debt
ratios have an inverse correlation with financial performance. The study is important in
examining some negative consequences, such as financial distress, including more debt
in the capital structure on financial performance in developing economies. Oyedokun
(2018) investigated the importance of a balanced capital structure on the financial

performance variables of listed companies in the Nigerian manufacturing sector.

The findings indicate that the capital structure has significant and non-significant impacts
on financial performance. The significance of these effects depends on the financial
performance variables in question. The study is important for the current research problem
given that it broadens information sources of capital structure variables that significantly
and insignificantly impact a company's financial performance. Ramli et al. (2019)
investigated the mediation effect of leverage in Malaysia and Indonesia and how it affects
firm performance. The findings indicate that the correlation of firm leverage differs with
regions or economies. There was a significant positive relationship between firm leverage
and financial performance in Malaysia but not in Indonesia. The study is thus important in
providing more information to understand the relationship that firm leverage has on

financial performance in different contexts and economic environments.

211 Hypothesis Development: Determinants of Capital structure of Alternative
Investment Market
The four hypotheses try to test how capital structure decisions influence different factors
inclusive of liquidity, profitability, tangibility, firm size, Debt-to-Equity-ratio, geopolitical
index, interest rate, return on investment. Firms in different industries make their capital
structure decisions differently as the empirical review has shown. This thesis intends to
decipher the pattern in oil and gas companies in the emerging economies in consideration

of the geopolitical risk factor.
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Recently, Oztekin (2015) conducted a large international study examining the
determinants of capital structure. She employed a dataset of 15,177 firms from 37
countries covering 1991— 2006 to measure the capital structure and ratios of long-term
debt and short-term debt to total asset. The author considered an extensive set of
explanatory factors, including profitability, market-to-book ratio, total asset, tangibility, and
the leverage ratio of industry. Many other country-specific, industry-specific regulations
factors are considered, including a country’s inflation, insolvency, and time and cost, i.e.
time and cost to resolve the insolvency process; bankruptcy efficiency measured by a
dummy variable that denoted unity if the bankruptcy outcome was efficient; effective tax
rate measured by the proportion of total tax payment to the pre-tax earnings, creditor
rights, formalism which is an index indicating substantive and procedural statutory
intervention in judicial cases, enforcement which captures the relative degree to which
contractual agreements are honoured, law and order, government risk, i.e. corruption

level, risk of expropriation, and repudiation, to mention just a few.

It can be said that this paper is an updated and comprehensive review of the determinants
of capital structure for large, listed firms around the globe. It is a thorough wrap-up of the
topic, a good paper for future study to be based on in conducting a further extension of the
literature. The results of the study showed that the most critical drivers of a firm’s leverage
level are firm size, tangibility, industry leverage, profits, and inflation. Firms of a larger size
with higher tangibility and operating in industries with a higher median value of leverage
tend to adopt a higher debt level. More profitable firms which operate in nations with higher
expected inflation rates show evidence of lower leverage. Intriguingly, the effect of firm
size was found to be dependent on the institutional settings. Specifically, the positive effect
of firm size lost its statistical significance within a weak institutional environment. These

results were tested at the firm, industry, and macroeconomic levels.

2.11.1 Capital Structure Decisions and the Variables
The question of Net Profit Margin (NPM) deals with profitability. This is a critical question
in this study and within the literature across different industries. Profitability plays a
significant role in determining a firm's capital structure. Profitability plays a role in
influencing a firm's relationship with potential external providers of finance, as some
opportunities and privileges may be available to firms with certain size characteristics and
unavailable to others. It also entails a variety of differences in the tendency and ability to

prefer certain finance sources over others.
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Firm size is commonly estimated using total assets (Cassar & Holmes, 2003; Hall et al.,
2000; Michaelas et al., 1999; Sogorb, 2005). This firm characteristic has been investigated
extensively in the literature as an underlying driver of capital structure. However, the
findings remain inconclusive with positive as well as negative associations between

profitability, firm size and leverage.

Nevertheless, the majority of studies reported positive relationships indicating the larger
the firm, the higher leverage adopted (e.g. Antoniou et al., 2008; D’Amato, 2019; Dang &
Garrett, 2015; Drobetz et al., 2013; Frank & Goyal, 74 2009; Gonzalez, 2015; Hall et al.,
2000; Guney et al., 2011; Michaelas et al., 1999; Oztekin 2015; Psillaki & Daskalakis,
2009; Sogorb, 2005; Wald, 1999), whereas other studies found the opposite relationship
between leverage and size (e.g. Benkraiem et al.,, 2013; Cooley & Quadrini, 2001;
Faulkender & Petersen, 2005; Haron and Ibrahim, 2012). To justify the positive
association, it has been argued that large firms enjoy more access to the debt capital
market as they have higher market standing, credibility, and most importantly, higher debt
rating (Bevan & Danbolt, 2002; Rajan and Zingales, 1995; Warner, 1977). Furthermore,
Titman and Wessel (1988) suggested that larger firms tend to be more diversified. Hence,
they exhibit smaller exposure to insolvency and default risk compared to smaller firms
(Graham & Leary, 2011).

Based on this argument, supporting trade-off theory, larger firms are expected to have
higher debt ratios, especially with long-term debt, as they can take advantage of tax
subsidy benefits and borrow at interest rates that are more favourable (Daskalakis &
Psollaki, 2008). However, the studies that reported a negative relationship suggest that
larger firms can disperse asymmetric information more effectively and cheaply, hence, the
issues of transaction cost and information asymmetry are lesser compared to smaller firms
causing larger firms to prefer equity over debt, i.e. lower leverage (Fama & Jensen, 1983).
Furthermore, firms with smaller sizes are reluctant to adopt external financing since they
exhibit smaller capital and higher asymmetric information. Therefore, they have limited
access to the capital markets, particularly for equity and long-term debt (Cassar & Holmes,
2003).

In the case of limited internal finance, smaller firms tend to adopt short-term debt. Overall,
the total debt ratios (total debt leverage) of smaller firms are higher than those of larger
firms. Although the findings are inconclusive, most of the results for SMEs are positive on

the size leverage relationship between Bhaird and Lucey (2010).
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2.11.2 Tangibility correlation with Capital Structure Decisions of Small oil and gas
corporations

Tangibility is the extent to which a firm owns tangible assets as a part of its capital structure
(Rajan & Zingales, 1995). The net property, plant, and equipment to total assets is utilized
as a measure for tangibility and has been used by several studies (e.g. Hall et al., 2000;
Mateeva et al., 2013; Michaelas et al., 1999;). What sets tangible assets apart from
intangible assets is that the former is easily measurable with well-defined market value
and can be liquidated (Williamson, 1996). This has implications for capital structure
formation, as tangibility represents a potential source of security for major stakeholders.
This, in turn, significantly influences a firm's ability to obtain new finance from these
stakeholders, hence influencing the structure of a firm’s capital (Benkraiem et al., 2013;
Daskalakis & Psillaki, 2008; Hall et al., 2000; Harris & Raviv, 1991; Mateeva et al., 2013;
Michaelas et al., 1999; Panno, 2003; Rajan and Zingales, 1995; Sogorb, 2005).

With extensive attention paid to this determinant of corporate financing choice, two
different findings were obtained: (1) positive tangibility-leverage association ((Andres et
al., 2014; Benkraiem et al., 2013; Dang & Garrett, 2015; Degryse et al., 2012; Frank &
Goyal, 2008; Frank & Goyal, 2009; Harris & Raviv, 1991; Heyman et al., 2008; Huang &
Song, 2006); Mac et al., 2010; Mateeva et al., 2013; Michaelas et al., 1999; Rajan &
Zingales, 1995; Sogorb, 2005 and (2) negative tangibility-leverage association (Benkraiem
et al., 2013; Cheng & Shiu, 2007; Daskalakis & Psillaki, 2008; Michaelas et al., 1999;
Panno, 2003; Sogorb, 2005) Regarding the positive association, the possession of
tangible assets grants a firm an increased ability to secure capital resources through
liquidation because these assets can be used as debt collateral. A bank would typically
base its lending decisions mainly on the borrowing firm's possession of tangible assets
(Chandrasekharan, 2012).

Specifically, with the provision of higher collateral, creditors can be more assured about
lending and so offer firms a lower cost of debt because of the lower chance of moral hazard
(Jensen & Meckling, 1976). Therefore, the higher the value of the collateral is, the higher
the amount of debt a firm can raise (Bevan & Danbolt, 2004). This supports trade-off theory
in that debt is advantageous and preferable to equity. Meanwhile, the leverage level is
negatively associated with tangibility (or capital structure). There are two rationales

justifying this relationship suggested in the literature.
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First, Panno (2003) explained the negative tangibility-leverage association from the
liquidity perspective of the 77 firm assets. Higher tangibility infers lower liquidity of the
firm’s assets. This raises concerns of lenders on the ability of firms in servicing their debt,
i.e. aliquidity risk. As a result, lenders may restrict the firm access to debt financing leading
to lower debt utilization. The second rationale is related to agency-related issues such that
debt utilization can reduce the resources available for managers to conduct their
opportunistic behaviours, i.e. lower agency costs (Fama & Miller, 1972; Grossman & Hart,
1982; Jensen & Meckling, 1976).

The monitoring costs on collateralizable assets are cheaper than those that are less
collateralizable. As a result, when firms possess higher value of tangible/collateralizable
assets, their agency costs are effectively lower, and hence the use of debt may not be
necessary (Grossman & Hart, 1982; Salawu & Agboola, 2008). This leads to a negative
relationship between tangibility and leverage. Overall, tangibility is a determinant of capital
structure on which conclusions have been mixed. Although there is an opinion supporting
the assumption that tangibility leads to decreasing the need for obtaining debt, it is
noticeable that the opposite assumption is more supported. Tangibility is associated with
higher leverage, thus higher debt ratios because the possession of physical assets
facilitates obtaining debt, and lenders, by nature, are more drawn to lending to firms with

high levels of tangibility.

As companies grow, they accumulate more tangible assets. Tangible assets, such as
property, plant, and equipment, are easier for outsiders to value than intangibles, such as
the value of goodwill from an acquisition—these lowers expected distress costs (Frank
and Goyal, 2009). Further, according to Rajan and Zingales (1995: 1451) if a large fraction
of a firm’s assets is tangible, then assets should serve as collateral, diminishing the risk of
the lender suffering the agency costs of debt (like risk shifting). Assets should also retain
more value in liquidation. Therefore, the greater the proportion of tangible assets on the
balance sheet (fixed assets divided by total assets), the more willing lenders should be to
supply loans, and leverage should be higher. In addition, tangibility makes it difficult for
shareholders to substitute high-risk assets for low-risk ones. The lower expected costs of
distress and fewer debt-related agency problems predict a positive relation between
tangibility and leverage. Moreover, these tangible assets can be pledged as collateral

when borrowing from financial institutions.
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As such, it is expected from a trade-off theory perspective that as companies grow they
will borrow more by dint of having more tangible assets to pledge as collateral, in-order to
enjoy the debt-interest tax shield. This view is espoused by Antoniou et al (2008), who
contend that in the case of bankruptcy, tangible assets are more likely to have a market

value, while intangible assets will lose their value.

Therefore, the risk of lending to firms with higher tangible assets is lower and, hence,
lenders will demand a lower risk premium. Thus, there is presumed to be a positive
relationship between leverage and asset tangibility. Also, Harris and Raviv (1990) contend
that firms with higher liquidation value, e.g., those with tangible assets, will have more
debt, will have higher yield debt, will be more likely to default, but will have higher market
value than similar firms with lower liquidation value. Whereas the pecking order theory
predicts an inverse relationship between firm leverage and asset tangibility. This can be
attributed to low information asymmetry associated with tangible assets making equity
issuances less costly. Thus, leverage ratios should be lower for firms with higher tangibility
(Frank and Goyal, 2009).

On the one hand, the positive firm leverage-asset tangibility prediction finds empirical
support from Faulkender and Petersen (2006); Antoniou et Bradley et al (1984); Ahmad
and Abbas (2011); Al-Najjar and Hussainey (2011) report an inverse relationship between
firm leverage and asset tangibility. The dichotomy in predictions can perhaps be explained
by the observation that the determination of the capital structure of a firm is because of the
interplay of many factors that are not necessarily mutually exclusive. They justified this
finding that since firms exhibit a market value that is proportionately higher than their book
value, they tend to have better access to the equity market, and hence, a higher tendency

to issue more equity capital. This leads to a lower leverage level for firms.

Furthermore, tangibility and firm size are positively associated with both the book and
market leverage level. It is argued that firms holding more tangible assets, which are often
easier to collateralize, can achieve a lower agency cost of debt. Specifically, with the
provision of higher collateral, creditors can be more assured about lending, thus, offering
firms a lower cost of debt due to a lower chance of moral hazard (Jensen & Meckling,
1976). Intriguingly, Berger and Udell (1994) suggested that a close relationship between
creditors and firms can indeed substitute for the physical collateral to earn a creditor's
trust. Regarding the firm size effect, it is often argued that as large firms are extensively
followed by the market participants such as financial analysts, the regulators, and media,
informational asymmetries between firms and the capital market are relatively lower
compared to firms of a smaller size. As a result, larger firms exhibit a larger capacity in

issuing informationally sensitive securities, such as equity, resulting in a lower debt.
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However, Rajan and Zingales reported a positive effect of firm size on leverage. This may
because larger firms tend to be more credible in terms of asset values and market
standing. Consequently, they can have larger access to the debt market and would use
such access to acquire the tax shield benefit of debt finance. Finally, the authors found
that firms with higher profitability tend to issue a lower level of debt relative to their equity

capital, i.e. a negative association.

This may be because those highly profitable firms have more retained earnings and thus
a lower demand for external financing. This finding is on hold if, in the short run, debt
financing is the primary source of borrowing for firms together with stable dividend pay-out

and investment policies.

Unlike the international study by Rajan and Zingales (1995), Panno (2003) focused
exclusively on the determinants of capital structure of firms in the UK and Italy covering
from 1992—1996. The author examined potential changes in financing decisions across
different points of time and different financial contexts. Leverage is regarded as the ratio
of long-term debt to the sum of long-term debt and the book value of equity. Long-term
debt is calculated by subtracting current liabilities and shareholders’ funds from total
liabilities. With the employment of 87 and 63 debt and equity issuances made by the UK
and ltalian companies, respectively, the author 57 found that firm size has a positive
significant impact on the decisions concerning the capital structure. They justified that
large-sized companies might have the ability to acquire long-term loans. Thus, larger firms

tend to adopt higher leverage.

Moreover, it has been inferred that operating risk is one of the main determinants of capital
structure because operating risks negatively affected the leverage ratio. This may be
because lenders are more concerned about the higher uncertainty and risk of a firm’s
operation, leading to lower access to the debt market. Furthermore, the author found a
negative relationship between asset composition, i.e. tangibility measured by the ratio of
fixed asset to total assets, and the leverage level. Whilst Rajan and Zingales (1995)
reported a positive tangibility-leverage association by focusing on the collateralizable of
fixed assets which can give firms more debt access and capability, Panno (2003) justified
the negative association from the liquidity perspective of assets. Higher tangibility infers
lower liquidity of the firm’s assets. This raises concerns among creditors about the ability

of firms to meet debt payments. As a result, higher tangibility leads to lower debt utilisation.

Additionally, there is a positive relationship between the number of directors and the
proportion of equity employed; however, the association is not statistically significant. The

results show a negative relationship between reinvested earnings and leverage in Italy.
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The high borrowing ratio led firms to issue equity. Finally, an inverse relationship exists
between the leverage ratio and the P/E ratio. This relationship can be explained in a similar
way with market-to-book value (Rajan & Zingales, 1995). Firms with higher P/E ratios
mean that investors are willing to pay more for each unit of earnings. As a result, it is more

advantageous for firms to issue equity, hence, lower debt.

Providing an additional critical aspect of capital structure, Panno also found that large
firms, especially those listed in more efficient markets like the UK, tend to have a
target/optimal leverage and aim to adjust their current leverage level towards a target rate.
In the same year, Chen (2004) investigated the determinants of capital structure in the
Chinese listed companies. The study used data from the annual report of 88 Chinese
public-listed companies, i.e. DOW-China 88 Index, from 1995-2000. Chen captured a
firm’s leverage using the ratio of total debt and long-term debt to total assets. A common
set of variables was employed, including profitability, size, growth opportunities, tangibility,
tax shield, and cost of financial distress. The results suggested a new Chinese pecking

order of retained earnings, equity, and debt.

Huang (2006) investigated factors using another Chinese sample that can significantly
explain the variability of a firm’s financing choices. With a sample of over 1,200 Chinese
listed companies from 1994 to 2003, the author found that size and tangibility had a
positive relationship with leverage. But leverage had a negative relationship with
profitability, nondebt tax shields, growth opportunities, managerial shareholding, and
industry. Further results suggested that state or institutional ownership had no significant
impact on capital structure. Despite the suggestion made by Chen (2004) regarding the
new Chinese pecking order of retained earnings, equity, and debt, Huang did not support
such a view because the author’s firm size was positively associated with leverage level.
This is consistent with the conventional pecking order theory. Employing panel data of 104
Swiss firms listed in the Swiss stock exchange for the 1991-2000 period, Gaud et al.
(2005) reported a few critical determinants of corporate capital structure. Like the previous
studies, the researchers employed growth, size, profitability, tangibility, and financial
distress as the explanatory variables. The measures used to determine the leverage of the
company were the ratio of total debt to total assets, where the total assets are measured
by book values and the ratio of total debt to total assets where the total asset is the sum
of the book value of debt plus the market value of equity at the end of the year. The study
results showed that the size of the company and the tangibility of the company had a

positive relationship with the leverage of the company.
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Additionally, Frank and Goyal (2009) worked on the same research question employing a
sample of American publicly traded firms covering the period from 1950 to 2003. The
sample used in the study consisted of U.S. firms on Compustat for a period between 1950
and 2003. The data used was annual and converted into 1992 dollars using the GDP
deflator. The stock return data used was from the centre for research in security prices

and the macroeconomic data from various public databases.

The leverage measures used in the study were the market leverage (the ratio of total debt
to the market value of assets), the book leverage (the ratio of total debt to the book value
of assets), the market long-term debt ratio (the ratio of long-term debt to the market value
of assets), and the book long-term debt ratio (the ratio of long-term debt to book value of
assets). The factors investigated in the research were profitability, firm size, growth,
industry, nature of assets, taxes, risk, supply-side factors, stock market conditions, debt
market conditions, and macroeconomic conditions. Among those explanatory factors, the
results indicate that firms operating in industries with higher leverage median value tend
to 59 have higher leverage ratios. Firms with higher market-to-book value and profitability
tend to adopt lower leverage, which may be due to better access to the equity market and
higher perceived firm value in the eyes of shareholders. However, tangibility, asset value,
and expected inflation provide a significant positive association with the leverage ratio.
The authors concluded that the most significant factors are the media industry leverage,
tangibility, and profitability as their effects on leverage are robust across different concepts

of leverage.

2.12 Fundamentals, Firm-Level, and Macroeconomic Drivers

How firms in emerging economies design their capital structures could be traced back to
the classic and seminal work of Modigliani-Miller theorem (1958), which was afterwards
improved by the inclusion of taxes and bankruptcy costs (Modigliani & Miller, 1963). Over
the years, researchers have questioned the original “neutrality” assumption in the capital
structure logic, claiming that information asymmetries and agency problems are critical
forces influencing leverage choices (Myers, 1984; Jensen & Meckling, 1976). As
emphasized in the literature already, trade-off model argues that capital-structure decision
balances the tax advantages of debt and the expected costs of financial distress (Kraus
& Litzenberger, 1973; DeAngelo & Masulis, 1980).
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In distinction, the pecking-order view maintain that firms follow a financing hierarchy
dictated by asymmetric information and adverse-selection concerns (Myers & Majluf,
1984; Shyam-Sunder & Myers, 1999). The fact is that empirical research within the
emerging markets and the developed markets constantly underscore the relevance of
firm-specific factors namely profitability, firm size, asset tangibility, liquidity, maturity, debt
to equity ratio, and growth prospects as primary determinants of leverage (Rajan
& Zingales, 1995; Frank & Goyal, 2009; Oztekin, 2015; Lemma & Negash, 2013). Recent
work across the globe, however, is beginning to point out the rising role of geopolitical risk

on determining leverage decisions.

2.13 The Rising Role of Geopolitical Risk in Leverage Literature

As global instability began to intensify, the conventional emphasis on internal firm-level
metrics has come under academic inquiry. The post-2008 crisis setting, accompanied with
sanctions, disruptions by the pandemic, followed by trade wars, and regional conflicts, has
turned geopolitical risk into a macro-financial component with direct consequences for
corporate finance (Pastor & Veronesi, 2013; Baker, Bloom & Davis, 2016). Caldara and
lacoviello (2022) introduced a systematic index of geopolitical risk and show its lasting
impact on market dynamics, firm decisions, investment and employment. Recent research
shows that higher geopolitical tension raises borrowing costs, shrinks credit availability,
and magnifies exposure to downside risk (Nguyen & Nguyen, 2021; Uddin, Chowdhury
& Anderson, 2021). These effects are especially acute in emerging markets, where weaker
institutions and the transmission of sovereign risk magnify the impacts of external shocks
(Mateev & Tariq, 2023).

Geopolitical risk has become a structural force in leverage finance literature. Often
measured via indices such as the Caldara—lacoviello measure which encapsulates the
intensity of international tensions, including conflicts, terrorist activities, sanctions, and
diplomatic disagreements, generating serious uncertainty regarding policy stability,
security, and trade. For the oil and gas industry, geopolitical risk (GPR) goes above being
a plain contextual factor; it serves as a direct structural determinant by disrupting
operations, magnifying price swings of commodities, and adjusting financing conditions.
Especially in the emerging market, the effect of GPR is sharp due to poorly managed
institutions, inadequate hedging instruments, and low credibility of policy which intensify
the risk premium channel compared to matured/stable economies (Chowdhury etal.,
2025).
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Oil is a strategic product, therefore GPR in the context of oil and gas sectors transmits its
bearing through the complex commodity markets. As geopolitical events occur, oil prices
rise sharply which leads to heightened volatility which further influences macroeconomic
variables like inflation, interest rates, debt costs and growth projections. This for smaller
or capital-intensive firms translates to refinancing issues, devaluation of collateral and
restrained investment capability. It can be argued theoretically that corporate finance is
shaped by GPR via three primary, interrelated ways: it increases cash flow volatility by
obstructing production, supply chains, and logistics while raising cost of security; it
increases the cost of capital as investors demand greater compensation for elevated
uncertainty; and it may quickly cause capital flight from higher-risk regions, further
constraining credit access. These systematic outcomes align with broader uncertainty
frameworks that describe why financing decisions become dependent on the surrounding
risk environment rather than adopting stable rules of optimization that do not consider

spontaneous risk premium.

Tang (2025) and Chowdhury (2025) agree that GPR increases loan spreads via the
positions of the firm within international supply chains, establishing a credit-terms
mechanism capable of extending beyond the confines of any one nation’s profile of risk.
Empirical research reveals that heightened geopolitical risk (GPR) is correlated with
reduced levels of corporate investment, strategic adjustments in liquidity management,

increased cost of borrowing and restrained credit availability Paltalidis & Zhang, 2025).

The corporate response in terms of leverage is bifurcated. Firms voluntarily reduce debt
in anticipation of further expensive foreign financing and as a precautionary measure.
Conversely, different firms see their debt-to-equity ratios rise involuntarily in the heat of
geopolitical events, as the market value of equity declines further rapidly than debt. This
outcome aligns with broader capital structure research, which finds a frequent aggressive
ordinary relationship between GPR and leverage, mediated by both diminished credit
demand and constrained supply. However, the literature also notes that balance sheet and
valuation dynamics can produce varied, nonlinear leverage reactions depending on the

economic context and firm characteristics (Chowdhury, 2025; Vong, 2026).

This dichotomy buttresses the essence of analytical models competent in identifying
threshold effects, where financial strategy evolves from existing leverage optimization to a
focus on liquidity preservation and balance sheet fortification under intense uncertainty.
Studies on bank behaviour confirm this, showing that financial institutions with greater
direct exposure to geopolitical shocks curtail lending further aggressively, suggesting
financing constraints can tighten suddenly once risk perception breaches a serious point
(Pancaro, 2025; Reinhardt et al., 2025).
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Innovative machine learning techniques are peculiarly invaluable here, as they can
autonomously detect these complex, interaction driven regimes without relying on

restrictive lineal assumptions (Athey & Imbens, 2019).

In emerging markets, these dynamics are intensified by factors such as institutional
weakness, underdeveloped financial systems, and immature exchange rates. In
environments with low policy credibility and inconsistent capital, geopolitical disturbances
can precipitate currency depreciation and subsequent excusatory interest rate hikes. This
scenario heightens debt servicing costs and rollover pressures, compounding leverage
related stress. Cross-country lending data further validates that firm specific GPR exerts
significant and variable causal effects on international credit flows, with notable sectoral
disparities, energy companies being mainly affected and with overall financial fragility

magnifying the lending contraction triggered by geopolitical events (Reinhardt et al., 2025).

Consequently, GPR functions as a catalyst for financial regime shifts, altering the
contextual relevance of competing capital structure theories. During stable periods, trade-
off theory may dominate decision-making, whereas pecking-order and precautionary
motives become more salient during periods of turmoil. Recent findings on corporate cash
holdings reinforce this perspective, showing that firms adjust their liquidity buffers in
reaction to both global and more immediate geopolitical threats, embodying a

precautionary financial strategy under duress (Jahan & Ryu, 2026; Jahan, 2026).

Therefore, GPR operates as a catalyst for financial regime shifts, modifying the contextual
significance of different capital structure models. During steady periods, trade off theory
may dominate decision making, whereas pecking order and precautionary motives
become further salient during distress periods. Findings in modern research on corporate
cash holdings buttress this perspective, showing that firms change their liquidity buffers in
reaction to both orbicular and further direct geopolitical threats, demonstrating a protective

financial strategy under pressure (Jahan & Ryu, 2026; Jahan, 2026).

214 Some Drivers of Leverage Used in this Thesis
This section of the review looks critically at the relevance of traditional drivers of leverage
such as profitability, asset tangibility, firm size, and liquidity, and the way they interrelate
strongly with macro-financial turmoil, oscillations in commodity prices, monetary policy

cycles, and geopolitical incidents.
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2.14.1 Debt-to-Equity Ratio (DER) in a Risky Environment
The primary indicator of capital structure is the debt-to-equity ratio (DER), which shows
the percentage of debt financing in relation to shareholder equity. DER is a crucial measure
of financial risk in the oil and gas industry, which is distinguished by high capital needs,
cyclical cash flows linked to commodity prices, and protracted project timelines. Because
external financing frequently follows global risk cycles, the ratio is a joint result of market
conditions, macroeconomic shocks, and firm resilience, which increases DER sensitivity

in emerging markets.

Debt-to-equity ratio adjustments take place through both mechanical and intentional
channels under GPR pressure. Pecking-order theory and financing friction perspectives
suggest that firms may intentionally engage in "risk-induced deleveraging," pre-emptively
reducing debt, extending maturities, or relying more on internal funds because of expected
higher refinancing costs and tighter credit conditions. Mechanically, even if nominal debt
stays constant, steep drops in market valuations during crises can inflate Debt-to-equity.
This is a common occurrence for emerging-market energy firms when investor sentiment

Sours.

Debt maturity structures are also influenced by geopolitical risk. Increased uncertainty
usually prompts lenders to tighten covenants and shorten maturities, which raises the risk
of rollovers and forces businesses to update their investment and leverage strategies. In
the oil and gas industry, where operational disruptions brought on by geopolitical events
can reduce revenue and increase default risk, this "maturity rat race" effect is particularly

significant. This creates a feedback loop that further reduces leverage.

2.14.2 Profitability (Net Profit Margin, NPM) and Its Conditional Link
Profitability is an important metric in firm-level capital finance decision making process.
The debate surrounding empirical association between profitability and leverage has been
ongoing for a while. Recent empirical data shows that the profitability of a firm is
significantly impacted by geopolitical risk and macroeconomic instability, specifically in
industries that are exposed to global trade networks and commodity markets (Bouri et al.,
2023; Kilian, Plante & Richter, 2024; Duca, 2025). Therefore, under high geopolitical risk,
profitability assumes more than just a performance metric: and begins to function as a
substantial internal cushion that shapes financing flexibility, shock buffer, and firm survival

enhancer during periods of credit contraction (Jahan, 2026; Wang, Wang & Wu, 2024).
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Already, the negative association between profitability and debt has been predicted by
Pecking-order theory, since it has been established that firms with higher retained earnings
rely less on external financing (Myers, 1984; Myers & Maijluf, 1984). On the other hand,
Trade-off theory claimed that debt and profitability have a positive relationship, maintaining
that profitable firms can tolerate higher debt levels to acquire interest tax shields while
upholding controllable cost of distress (Fama & French, 2002). Contemporary evidence
indicates that this relationship varies across macroeconomic and uncertainty regimes.
Geopolitical risk adjusts the cost and availability of external finance, often strengthening
the negative profitability—leverage relationship when uncertainty raises borrowing spreads

and increases the marginal value of internal funds (Chowdhury, 2025).

Geopolitical risk influences Net Profit Margine through revenue channels by shrinking the
flow of cash. Since geopolitical risk can lead to fluctuations in oil price which may reduce
quantity of exports and increase risk of contract negotiations and limit access to
international markets through trade visions and sanctions, that automatically restricts
revenue flow (Caldara & lacoviello, 2022; Antonakakis, Chatziantoniou & Filis, 2020). Also,
geopolitical risk could affect profitability through the cost perspective. When geopolitical
risk events increase insurance rates, security costs, expenses on logistics, and
compliance obligations, and supply chain fragmentations, this led to increased input costs
and deferred receivables further elevating total cost of business (Shu et al., 2025; IMF,
2025). Oil and gas companies in the emerging markets experience rising costs such as
currency decline linked to capital outflows which is because of tightened margins which
elevates the domestic cost of equipment imported and foreign currency debts (Mateev &
Tariq, 2023).

The relationship between leverage and profitability is more intricate under high geopolitical
risk environments such as the emerging markets. Jahan (2026) postulated that high
profitability can practically advance the capacity of a firm to choose debt, however, the
simultaneous elevation of the cost of external finance and the unpredictability of revenue
can trigger cautious behaviour, which supports the negative relationship between
profitability and leverage in alignment with pecking order theory (Chowdhury, 2025).
However, during geopolitical crises profound changes in the equity markets may
raise debt-to-equity ratios inevitably, even for firms posting high profits, (Bekaert,
Engstrom & Xu, 2023). Meaning that, NPM and leverage has a relationship that can be
manipulated by the level of stress spread from geopolitical events, the quality of institutions

and the depth of the financial markets.
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This interpretation affirms that regime changes and nonlinear relationships instead of
uniform marginal effects better describe the macroeconomic conditions that explain

leverage-profitability interactions (Athey & Imbens, 2019)

Chapter Summary

This chapter reviewed the literature on capital structure and optimal structure decisions.
Empirical review was done on different industries. The determinants of capital structure
decisions were reviewed. The theoretical review elaborated different relevant arguments
and theories on capital structure such as Pecking Order Theory and Trade Off Theory.

The next chapter will present the methodology.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 INTRODUCTION

Research design provides the plan for conducting a study, encompassing the choice of
methodology, strategy, philosophy, and methods of data collection and analysis (Salter, Mutlu
& Frowd, 2020). Saunders et al. (2019) classify research design into three categories:
quantitative, qualitative, and mixed methods. In this study, a quantitative research design is
adopted to systematically examine the relationship between geopolitical risk, financial
uncertainty, and capital structure decisions of oil and gas firms in emerging markets. A
multimodal quantitative design is chosen because it allows for statistical testing,

generalization, and objective measurement of relationships between variables.

3.2 Research Design

Quantitative method is chosen to answer the research questions. Three quantitative models
are used to explain the correlation between the variables. 73 small oil companies were
randomly selected from emerging economies. The firms are presently trading in Brazil, Russia,
India, China, South Africa, Nigeria and Malaysia. Design in research comprises of the entire
plan of the research dealing with the choice of methodology, the strategy, philosophy and
method of data collection and analysis (Salter, Mutlu & Frowd, 202). Saunders et al. (2019)
categorized research design into three namely, quantitative research design, qualitative
research design and mixed methods research design. Per Saunders et al. (2019), research
design is a framework that enables the researcher to choose the data collection method
required to answer the research questions through an appropriate data analysis. Research
design is a selection and arrangement of evidence (Blair, Coppock & Humphreys 2023), that
assists a researcher to collate and analyse data, while generating a context for critical

reflection and illumination on a subject (Saunders et al., 2019).

3.2.1 Research Philosophy and Strategy

The study is grounded in a positivist philosophy, which assumes that reality can be objectively
measured and explained through empirical data. Positivism aligns with the quantitative
approach, emphasizing hypothesis testing and statistical inference. The strategy employed is
survey-based empirical analysis, drawing on secondary financial and operational data from oil

and gas firms across selected emerging economies.
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3.2.2 Population and Sampling
The population of interest comprises small oil and gas firms operating in emerging
markets. A sample of 77 firms was randomly selected to ensure representativeness and
reduce sampling bias. The firms are currently trading in Brazil, Russia, India, China, South
Africa, Nigeria, and Malaysia—countries chosen due to their geopolitical relevance,
resource dependence, and exposure to financial volatility. Random sampling enhances
external validity and allows findings to be generalized across similar firms in comparable

contexts.

3.3 Multimodal Quantitative Research Method
The thesis adopts a multimodal quantitative research method, where Ordinary Least
Squares (OLS), Generalized Additive Models (GAM), and a Random Forest model, are
combined to arrive at a wide-ranging and robust examination of capital structure behaviour
of small oil and gas firms under geopolitical risk pressures in the emerging markets. What
motivated this use of multiple quantitative techniques is the fact that research in the field
indicates that leverage decisions by oil and gas forms in emerging market are intricate,
heterogeneous, and continually shaped by nonlinear dynamics and threshold responses
(Bussola, Gassebner, & Nunnenkamp, 2022; Phan, Nguyen, & Nguyen, 2023). Depending
on a single estimation method could lead to model misspecification, haphazard or flawed
inference; thus, this multimodal approach allows for triangulation of results across linear,
semi-parametric, and machine-learning contexts, improving both explanatory agility and

potential for robustness of estimations.

Ordinary Least Squares (OLS) is used in this study as the econometric model that offers
a baseline estimation for average linear relationships between the debt-to-equity ratio and
its determinants, comprising of microeconomic factors, geopolitical risk and firm-level
variables. In capital structure research, OLS is widely used due to its interpretability,
suitability for hypothesis testing and transparency (Frank & Goyal, 2009; Ozili, 2020). OLS
is used as a benchmark model, demonstrating a statistically significant negative linear
association between geopolitical risk and leverage. Nevertheless, its comparatively low
explanatory power aligns with recent research results that maintain that linear models do
not effectively estimate the asymmetric and nonlinear responses of firms to increased
levels of uncertainty and geopolitical shocks (Caldara & lacoviello, 2022; Demir & Ersan,
2024).
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In response to this statistical constraint, this thesis therefore applied Generalized Additive
Models (GAM) and Random Forest regression to expand the scope of the result. GAM as
a trusted model in capital structure research, moderates the weight of the linearity
assumptions by letting key predictors to flow into the model as smooth, data-driven
functions, which makes the framework specifically appropriate for estimating nonlinear and
threshold-dependent effects of geopolitical risk, profitability, oil price volatility, and interest
rates, without compromising economic interpretability (Wood, 2017; Hastie, Tibshirani, &
Friedman, 2021). Random Forest, on the other hand, is a machine-learning ensemble
method, used here to estimate precisely complex nonlinear interactions without effects of
geopolitical risk, profitability, oil price volatility, and interest rates, without compromising
economic interpretability. The Random Forest Model used in this thesis offers a
substantially higher explanatory performance, highlighting the influential role of
geopolitical and macroeconomic risk factors in influencing leverage choices. The good
news is that the thesis shows results that are in alignment with recent literature on capital
finance that advocate for hybrid econometric—-machine learning approaches for evaluating
and critiquing capital structure in volatile and intensively risky sectors such as oil and gas
(Balcilar, Gupta, & Wohar, 2021; Boateng, Shi, & Dzandu, 2023).

3.3.1 Random Forest Model: Justification
This model is a powerful research model that handles non-linear relationships and
complex interactions that play between multiple variables and large populations. Random
forest model is robust to multicollinearity and outliers. It also provides feature importance
scores aiding the researcher to quickly identify which predictors most influence geopolitical
risk. Random Forest Model uses a stable ensemble learning method; and it is a powerful
tool that adopts a machine learning algorithm, which operates by creating a good number
of decision trees during training and them converging their output to provide a stable and

accurate prediction and correlation of importance (Schonlau & Zou, 2020).

The Random Forest model builds a practical ensemble of decision trees that unanimously
enhances accuracy and reduce overfitting unlike Multiple Linear Regression which
assumes linearity and independence among predictors. The model can handle complex,
nonlinear relationships and interactions among variables without needing previous
assumptions about the data distribution. Biau and Scornet (2016) argued that Random
Forests are “particularly effective in high-dimensional settings and when the underlying
data structure is unknown”. That data set from emerging economies fit this description

since the 100 firms trade in similar but regionally diverse markets.
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In a study by Goetz et al. (2015), an environmental modelling publication, Random Forest
consistently performed better than linear models in terms of robustness to noise and
predictive accuracy. Key drivers in complex systems are easily identified by researchers
using the built-in feature importance metrics in Random Forest Models. Unlike Multiple
Linear Regression, Random Forest Models uses codes for instruction which also makes it
rather difficult. However, what makes it especially valuable in finance and geopolitical
studies is that it goes beyond simple linear explanations to establish deeper and salient

correlations between multiple variables.

3.3.2 Other Analytical Models Used
To answer the research questions, two other complementary models are used in addition

to the Rainforest Model:

3.3.2.1 Generalized Additive Model (GAM)
This model is used to capture non-linear relationships between geopolitical risk and capital
structure decisions. Oil and gas firms often face complex, non-linear dynamics where risk
does not increase proportionally with leverage or uncertainty. GAM allows flexible
modelling without imposing strict parametric assumptions, making it suitable for

heterogeneous emerging market data.

3.3.2.2 Ordinary Least Squares (OLS) Regression
This model estimates the linear relationship between financial uncertainty and capital
structure variables. OLS provides a baseline model for hypothesis testing and comparison.
It is widely used in corporate finance research for its simplicity, interpretability, and ability

to quantify direct effects of independent variables on dependent outcomes.

3.4 Research Target Variables for Regression

Debt-to-Equity Ratio (Dependent Variable): Leverage Ratio

Predictor Variables (X)

This predictor variables are grouped into three categories:
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Firm-Specific Variables (Figure H)

Variable Description Source
Profitability (Net Income / Total

X1 Income Statements (2009-2024)
Assets)

X, Firm Size (Total Assets) Company Balance Sheets

X3 Firm Age Year of incorporation

X4 Liquidity Position (Current Ratio) Balance Sheet data

Industry-Specific Variable (Figure I)

Variable Description Source

Xs Oil Price Volatility Market data platforms

(% annual change)

Xe Geopolitical Index This refers to country-level annual political
stability score used by IMF and World
Bank, provided by Caldara and lacoviello
(2022).

Macroeconomic & Market Variables (Figure J)

Variable Description Source

X7 Interest Rate Environment Central bank and market reports
Xs EBITDA Market reports

Xo Tangibility Financial Reports
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3.5 Use of Total Asset as Proxy for Firm Size.
In this study, firm size is represented by total assets. As a central control variable in this
empirical capital structure research, firm size shows a firm’s capacity to diversify, scale of
operations, access to external finance and asset base. The use of total assets to proxy
firms’ size in the thesis is because they represent a firm’s economic scale at a level most
stable, comprehensive and accurate especially in a capital-intensive sector such as oil and
gas. In total asset figures, you find tangible and intangible resources under administrative
supervision, which comprise of pipelines, refineries, production and manufacturing
facilities, and exploration assets. These are directly relevant for financing decisions, unlike
in market-based measures. Some of the rationale behind the use of total asset by previous
studies on capital structure as the preferred size proxy are that it exposes borrowing
capacity, collateral availability, and perceived default risk of the firm, all which impact
leverage decisions (Barburski and Hotda, 2023; Tanin et al., 2024). Asset-based size
estimates particularly for firms in the emerging markets where market valuations are
characterized by volatility, are effectively accurate because they are less sensitive to short-

term market sentiment and speculative pricing.

Additionally, the nature of the oil and gas sector and the objectives of the research
informed the choice of total assets as a proxy for firm size. Moreso, it has been proven
that revenue or market capitalization do not reflect accurate economic capacity as balance
sheet size does, since oil and gas firms exhibit large fixed-asset requirements and long
investment horizons. It is better to stick with total asset figures in research of this
magnitude that employed linear, nonlinear and machine learning models (OLS, GAM, &
Random Forest) which benefit from the deployment of size measures that are consistently
reported and similar across firms and years. In this study total assets figures are
logarithmically transformed to address skewness and extreme values commonly observed
in asset distributions. This is a usual practice in capital structure scholarship to improve
model interpretability and stability (Amini et al., 2021; Botta and Colombo, 2022). Lastly,
to align the findings of the project with established empirical practice, the study uses total
assets as a proxy for firm size to boost cross-country comparability and to make sure firm’s

real economic value are captured than transitory market conditions.
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3.5.1 Use of Current Ratio as Liquidity Ratio
Current ratio is used as a proxy for liquidity. As a central determinant of capital structure,
current ratio shows a firm’s short-term financial strength and capacity to handle current
commitments without financing from sources outside the firm. Current Ratio is defined as
current assets divided by current liabilities, since it is a clear and commonly recognized
indicator of short-term solvency. The current ratio describes accurately a firm’s capacity to
absorb shocks that follow operational demands across working capital cycles and short-
term debt requirements that keep the organization afloat particularly in capital-intensive
sectors like oil and gas with its attendant volatile environment. Current ratio, as a matter
of significance, enhances analysis of leverage decisions within the context of pecking

order and precautionary financing theories (Myers and Majluf, 1984; De Jong et al., 2021).

Current ratio is also reported across firms and years in financial statements allowing for
cross-country and intertemporal evaluation unlike cash-based measures. It is also useful
in nonlinear and machine-learning models and quantitative methodologies because it
presents the interaction between short-term assets and liabilities, rather than focusing on
a single balance-sheet item. Moreover, current empirical research has proven that current
ratio (liquidity ratios) has significant impact on capital structure choices, especially within
tightening financial environment and economic uncertainty where firms with stronger
liquidity buffers easily choose to deleverage or minimise costly refinancing (Dang and
Garrett, 2022; Drobetz et al., 2024). This study chose current ratio as the liquidity proxy to
align with established capital structure research and to make sure that the effects of
liquidity are interpreted as a firm’s ability to absorb risk and expend flexibly rather than as

a narrow cash-holding metric.

3.6 Research Design: Quantitative Research
Willson (2019) explains quantitative research approach as the research design that places
emphasis on numbers and figures in the collection and analysis of data. Imperatively,
quantitative research approach can be seen as being scientific in nature. The use of
statistical data for the research descriptions and analysis reduces the time and effort which
the researcher would have invested in describing his result. Data (numbers, percentages
and measurable figures) are explained using computer-based statistical package such as

R-Studio (de Leeuw, J., 2011) which saves a lot of energy and resources.
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The first advantage of this research approach is the use of statistical data as a tool for
saving time and resources. Secondly, the use of quantitative scientific methods for data
collection and analysis generalizes and scientific conclusions possible. Interaction made

with one group can be generalized (Rana, Gutierrez & Oldroyd, 2021).

The study of the impact of geopolitical risks on capital structure decisions in small oil and
gas companies in emerging economies requires the analysis of financial statements
(Nawir, Hadi & Roslan, 2023). However, the quality of replicability is a positive factor for
qualitative data and approach. This research design is reliant on hypothesis testing
whereby, the researcher need not to do intelligent conjecture, rather follows clear
guidelines and objectives recommended within the quantitative research methodology
literature (Lichtman, 2013). This kind of study can be re-conducted with similar
result/inferences. This is not quite so with qualitative data especially as regards replication,

transferability and transparency (Makel et al. 2022 & Pownhall, 2022).

3.6.1 Why Quantitative Research Design is adopted in this study
Furthermore, this quantitative research approach gives room for more reliability and

verification of data (Surlci & Maslakci, 2020).

3.6.2 Disadvantages of Quantitative Data
Some of the disadvantages of quantitative data include the issue of lack of context. It is

difficult to use quantitative data to explain why exactly a correlation exist.

Quantitative data have limited qualitative feedback. Collecting raw data from annual
reports is different from interviewing accountants and heads of oil and gas companies who
have firsthand experience on geopolitical risks impact on their capital structure decisions

at the board level. The annual reports do not provide specific feedback.

Quantitative data and its approach focus solely on numbers which may lead to the
negligence of broader themes and relationships. There is the risk of oversimplification due

to generic and specific focus on numerical data.

Quantitative data is costly to gather and could take some time (Lim, 2024). However, in a
period where decision making is mostly data-driven, a wide-ranging knowledge and
practice of quantitative research is vital. Quantitative data is a major cornerstone for
evidence-based decision making providing empirical rigor that enables academic writers,
industry practitioners and government policy makers (3Ps) to derive actionable insights

from data.
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Aspect Description Implication

Necessity Absence of empirical Advancement in academic research is
rigour weakens impeded by the absence of objectivity
reliability and validity. and quantitative data.

Importance Enhances the 4Ps of Offers opportunity for public scrutiny and
data analysis namely research continuity.
predictive study,
prescriptive research,
pattern description
and problem
diagnosis.

Relevance Crucial for reliable and Creates opportunity to sift through
valid process  of volumes of data and make meaning of
research. them.

Urgency Ensures accurate and Enables timely hypothesis and accurate
emergency response response to the problem.
to problems  with
numerical accuracy

Figure K: Data Aspects

In quantitative research the researcher is detached from the data and those that prepared

it. As an outsider looking from an objective view, any mistake made by the designers or

presenters of the data, will have an impact on the outcome of the result.

3.7 Data Collection

The study is grounded in a positivist philosophy, which assumes that reality can be

objectively measured and explained through empirical data. Positivism aligns with the

quantitative approach, emphasizing hypothesis testing and statistical inference. The

strategy employed is survey-based empirical analysis, drawing on secondary financial and

operational data from oil and gas firms across selected emerging economies.
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3.7.1 List of Companies in the dataset

No.

Company

Country /

Region

Segment

Short

Description

PetroRio

Brazil

Upstream

Independent
offshore oil
producers
focused on
mature-field
revitalization,
cost efficiency,
and asset

optimization.

Eneva

Brazil

Upstream & Power

Integrated
energy company
combining
upstream gas
production with
thermal power

generation.

3R Petroleum

Brazil

Upstream

Specializes in
acquisition and
redevelopment
of mature oil
fields (now
operating as

Brava Energia).

Gran Tierra

Energy

Colombia/Brazil

Upstream

Independent
exploration and
production

company
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operating in

Latin America.

Petrec

Brazil

Services

Provides digital,
engineering, and
technical
solutions to oil
and gas

operators.

Hindustan QOil
Exploration

Company

India

Upstream

Exploration and
production
company
focused on
India’s offshore
and onshore

assets.

Bharat

Petroleum

India

Downstream

Major refining
and petroleum
marketing
company within
India’s energy

sector.

ONGC

India

Upstream

India’s largest
national oil
producer with
extensive
onshore and
offshore

operations.
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Selan

Exploration

India

Upstream

Onshore oil
exploration and
production
company
operating
mature Indian
fields.

10

Adani Energy

India

Midstream

Energy
infrastructure
group involved
in gas
distribution and
broader energy
logistics.

11

Deep

Industries

India

Services

Oilfield services
provider offering
drilling,
workover, and
gas
compression

solutions.

12

Asia Energy

India

Upstream

Energy firm
engaged in
exploration and
production

activities.

13

Indraprastha
Gas

India

Midstream

Major city gas
distribution
company

supplying CNG
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and PNG in

urban India.

14

CNOOC

China

Upstream

Offshore-
focused national
oil company with
domestic and
international

assets.

15

Sinopec

China

Integrated

Integrated oil
major engaged
in refining,
petrochemicals,
and upstream

operations.

16

Petrobras

Brazil

Integrated

Dominant
Brazilian oll
major with
strong offshore
upstream

capabilities.

17

Sinochem Oil

China

Integrated

Oil and gas
company active
across
exploration,
refining, and

trading.

18

Geo-Jade

Petroleum

China

Upstream

Independent
E&P firm with
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domestic and
international

exposure.

19

Shaanxi

Petroleum

China

Downstream

Regional
petroleum
products
producer and

distributor.

20

United Energy
Group

India/Pakistan

Upstream

Exploration and
production
company with
major assets in

Pakistan.

21

SouthP

Asia

Upstream

Gas-field
focused
exploration and
production

company.

22

Sasol

South Africa

Integrated

Integrated
energy and
chemicals firm
with global

operations.

23

Conoil

Nigeria

Upstream

Indigenous
Nigerian oil
producer and

operator.
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24

AivoPet

Nigeria

Upstream

Oil and gas
exploration and

production firm.

25

iGas Energy

UK

Upstream

Onshore gas
producer and
energy services

provider.

26

Seplat Energy

Nigeria

Upstream

Leading
Nigerian
independent
producer with
strong gas

supply role.

27

Oando

Nigeria

Integrated

Integrated oil
and gas group
spanning
upstream,
trading, and

midstream.

28

Jindal

India

Services

Energy-linked
drilling and
oilfield services

provider.

29

Eterna Plc

Nigeria

Downstream

Petroleum
marketing and
lubricants

distribution firm.
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30

Savannah

Energy

Africa

Upstream

Africa-focused
oil, gas, and
power
development

company.

31

Indus Gas

India

Upstream

Gas exploration
and production
company
operating in

India.

32

Teekay

Global

Services

Provider of
crude oil, LNG,
and offshore
energy

transportation.

33

Zhongman

China

Services

Oilfield
engineering and
drilling services

contractor.

34

Shengli

China

Upstream/Services

Qilfield-linked
production and

service entity.

35

Karoon Energy

Brazil/Australia

Upstream

Independent
E&P firm with
core Brazilian

offshore assets.
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36

COSL

China

Services

Offshore drilling,
seismic, and
marine support

company.

37

Delek Group

Israel

Integrated

Energy holdings
with upstream
and downstream

interests.

38

Anton Qilfield

Services

China

Services

Engineering and
technical
solutions
provider to oil

producers.

39

Kinetiko
Energy

Africa

Upstream

Gas-focused
exploration
company
operating in

frontier basins.

40

Africa Energy
Corp

Africa

Upstream

Offshore
exploration
company with
South African

exposure.

41

Hibiscus

Petroleum

Malaysia

Upstream

Independent

producer with
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developed

offshore assets.

42

Bumi Armada

Malaysia

Services

FPSO
owner/operator
and offshore
marine services

provider.

43

Surgutneftegas

Russia

Upstream

Major Russian
oil producer with
refining

interests.

44

Velesto Energy

Malaysia

Services

Offshore drilling
contractor
operating jack-

up rigs.

45

Deleum

Malaysia

Services

Maintenance,
EPCC, and
oilfield support
services

provider.

46

Sapura Energy

Malaysia

Services

Offshore
engineering,
construction,

and drilling
group.

47

Dayang

Enterprise

Malaysia

Services

Offshore
maintenance

and support
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services

provider.

48

Tronox

Global

Industrial

Minerals and
chemical

producer with
energy inputs

exposure.

49

Vibra Energia

Brazil

Downstream

Maijor fuel
distribution and
logistics

company.

50

Eldorado

Emerging

markets

Upstream

Exploration and
production

company.

51

Origem

Energia

Brazil

Integrated

Gas-focused
energy producer
and
infrastructure

developer.

52

Castrol

Global

Downstream

Lubricants and
industrial fluids

producer.

53

Aban Offshore

India

Services

Offshore drilling
rig owner and

operator.
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54

Panama P

Global

Logistics

Petroleum
trading or
shipping-related
entity.

55

RusPetro

Russia/UK

Upstream

Independent
E&P company
(status varies by

period).

56

TNG

Emerging

markets

Services

Oil and gas
services

provider.

57

Ventura

Emerging

markets

Services

Energy and
exploration

services firm.

58

OceanP

Global

Services

Petroleum
shipping or
offshore
services

provider.

59

Tomskneft

Russia

Upstream

Regional oil
producer in

Western Siberia.

60

Alpha

Emerging

markets

Services

Oilfield and
energy services

provider.
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61

Gandhar Oil

India

Downstream

Producer of
specialty oils
and petroleum

products.

62

Southwest

Emerging

markets

Services

Energy and
oilfield services

provider.

63

Dixon

Technologies

India

Services

Engineering and
industrial
services with
energy

exposure.

64

Focus Energy

Emerging

markets

Upstream

Exploration and
production

company.

65

Gulf Ol

Global

Downstream

Fuel and
lubricants
marketing

company.

66

Aakash

Emerging

markets

Services

Energy and
oilfield services

firm.

67

Hengyuan

Refining

Malaysia

Downstream

Refining and
petroleum
products

manufacturer.
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68

Yinson

Malaysia

Services

FPSO owner
and offshore
production
services

provider.

69

GOCLorp

Emerging

markets

Energy

Energy and
petroleum-
related

corporate entity.

70

Vibra Energia

Brazil

Downstream

Duplicate listing
reflecting firm-
year

observations.

71

ENN Energy

China

Midstream

Major gas
distribution and
clean-energy
services

provider.

72

Medco Energi

Asia

Integrated

Integrated
upstream
producer with
gas and power

investments.

73

Mahanagar
Gas

India

Midstream

Urban gas
distribution
company
serving Mumbai

region.
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74

Transneft

Russia

Midstream

State-controlled
crude oil
pipeline
transport

monopoly.

75

Aegis Logistics

India

Logistics

Liquid and gas
logistics and
storage

provider.

76

Cosan

Brazil

Integrated

Energy, fuel
distribution, and
logistics

conglomerate.

77

Efora Energy

South Africa

Energy

Petroleum and
energy
companies
operating in

Southern Africa.

3.8 Data Analysis

Careful steps were taken in gathering, arranging and presenting the data analysed in this

quantitative research. The reason for this meticulous step is to focus on the most relevant

sample and data that would answer the research questions. The most helpful and germane

data was analysed to respond to the research questions and address the hypotheses that

followed. The quantitative data was used to answer correlational questions because it is

the most appropriate kind of data for finance and capital structure research of this kind.

Numerical data in quantitative data analysis are gathered, evaluated and synthesized to

explain a phenomenon or phenomena (Jones, 2016).
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After data preparation and editing, the stage was set to dive into the reality of the sample
studied (Cooper & Schlinder, 2024). The secondary data analysed is used to add
knowledge to the field and to aid swift decision making for small oil and gas companies in
the emerging economies (Hayes, 2021). The main objective of this research is to answer
the research questions using financial report data of oil and gas companies in the emerging
economies. According to Venkatesh (2013) there are much reasons correlation research
design is used, such as either to establish causality or other forms of relationship between
variables. Since science tries to predict or discover solutions to problems, correlation
design of this form offers a positivistic, scientific frame to the research. The focus of the
study is to evaluate the correlation between return on assets and total debt to total asset

ratio as a component of capital structure decisions of firms sampled.

R-Studio was used to analyse the relationship in consideration of geopolitical risk factors
within the regions. Multicollinearity issues were expected given that the data was sampled
from different economic climates but with similar emerging financial ecosystem.
Multicollinearity issues arise primarily when independent variables illuminate themselves
prior to the explanation of the dependent variable. Independent variables and dependent

variables influence each other in this research.

Due to certain geopolitical risks such as the war between Russia and Ukraine, firms may
have to decide to leverage on more short-term debt than equity which could negatively

affect net profit and shareholder value.

3.9 Data Selection and Collection (Secondary Data)
The researcher uses different techniques and tools to ensure the data collection strategy
was achieved on time with minimum complication. The main data consists of mainly small
oil and gas companies dealing in the emerging economies. The study uses secondary
data only. The websites of the selected companies were studied to understand the area
of oil and gas they deal in and to download their annual reports with as much as any
relevant data for the research. The income statements, balance sheets and annual reports
and annual general meeting reports were studied across the years the firms have been
trading. The secondary data was verified from stock exchange data to ensure harmony.

The data analysis uses data between the years 2009-2024.
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3.9.1 Rationale for the use of Archival Data
Archival data exists for legal purposes, for record, reference, report or research purposes.
As a fixed data it can be referenced or reused for research re-validation or replication.
Data records on websites of the oil and gas firms studied are archival data. Archival data
is quicker to use and fit for historical references (Moore et al., 2017). Archival data

sometimes can only be domiciled with the organization.

3.9.2 Convenience sampling/Random
This is a technical process of selecting individual subsets of data from a population of data
to make analytical inferences either verbal or statistical. Four steps are followed in the
sampling technique: the researcher defined the population to study first; then decided on
the sample size; then randomly selected the sample; before, fourthly, collecting data from

the sample.

3.10 Research Philosophy
Philosophical assumptions are paradigmatic. They refer to ‘system of beliefs about the
development of knowledge’ (Saunders et al., 2019). Burrell and Morgan (2016) observed
that assumptions are primary steps in research. The world view of a researcher regarding
a particular problem is regarded as paradigm (Dissanayake, 2023) a terminology rooted
in the Greek ‘paradeigma’ connoting ‘pattern’. Therefore, paradigm points to a framework,
pattern or system of scholarly assumptions researchers can follow to address or
understand a research problem. Saunders et al.,, (2019) discussed philosophical
assumptions such as positivism, interpretivism, constructivism etc. Other assumptions in
the methodology literature are Ontology, Epistemology, Axiology and Methodology
(Creswell, 2014). Three major paradigms are positivism, interpretivism, and critical theory
(Rehman & Alharthi, 2016).

Therefore, research philosophy enhances the production of knew knowledge through a
systematic approach (Zukauskas, Vveinhardt & Andriukaitiené, 2018). For Saunders,
Lewis and Thornhill (2015), research philosophy surpasses assumption and projects a

given pattern for the research design to follow.
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3.10.1 Positivism
Positivism — This study follows a positivist research philosophy. Positivism is a scientific
assumption that argues that reality is stable and can be studied objectively. Much
empirical research follow positivism because of the assumption that reality can be studied
statistically and objectively. In positivism, the researcher is independent of the data
collected. The researcher is detached and neutral. Positivism is popular in scientific
community where numbers and generalizations are crucial. Positivism uses deduction,
quantitative analysis and measurement, to explain reality (Saunders, Lewis & Thornhill,
2015). The unbalanced panel data will be analysed objectively using a positivist

assumption.

3.11 Data Availability and Practicality
The data for this study is sourced from financial statements, market data (e.g., Oil Price
Index), safety reports, World Bank/IMF reports, and central bank data, are quantitative and
suitable for regression analysis. Multiple linear regression accommodates panel data from
73 firms across BRICS+ nations, allowing for cross-sectional and time-series analysis.
Statistical software (e.g., SPSS or R) can efficiently process these data to estimate
regression coefficients, standard errors, and goodness-of-fit measures (e.g., R?), ensuring

practical implementation and reliable results (Azevedo, Lima and Silva, 2024).

3.12 Interpretability and Policy Implications
Random Forest regression produces interpretable results, such as regression coefficients
that indicate the magnitude and direction of each variable’s impact on leverage. This clarity
is essential for deriving actionable insights, such as recommending hedging mechanisms
or diversified funding sources to mitigate geopolitical risks, as suggested by Gamso,
Grewal and Scott (2024). The model’s outputs can inform policymakers and firm managers
in BRICS+ nations about the relative importance of factors like government interventions

(Xg) or operational risks (X), facilitating evidence-based financial strategies.

3.13 Ethical considerations
There are important ethical considerations proposed by Bryman and Bell (2007) which this

dissertation followed as a matter of principle:

The literature reviewed includes topics that have been adequately studied.
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The researcher subscribed to the ethical principle of dignity, respect and accountability in
collecting data from annual reports. The Ethical issues in business research were
categorized by Diener and Grandall (1978). Poff (2020) pointed out the need to avoid any
form of dishonesty or harm. Due to this study being quantitative and only including
secondary sources that are publicly available, the risk of ‘harm to participants’ is drastically
reduced. Also, Dixon and Quirke (2018) emphasise the need to avoid harm in research by

following professional procedures of honesty and integrity.

Research projects of this scale require due ethical procedures are followed during data
collection and evaluation. Capital finance research follows ethics because of the
magnitude of the impact the findings may have on investors and corporations (San-Jose
& Retolaza, 2018). All researchers are admonished to be ethical scholars who disclose
their study findings accurately and technically to avoid deceit or misleading inferences for
consumers (Osborne (2017). An impartial reviewer could assist in looking into the research

to ensure compliance and reliability as an ethical step (Gelling, 2016).

Human subjects were not interviewed, questioned or analyzed in this research.
Correlational analytical tools are utilized in explaining the nature of relationship between
capital structure decisions of companies in the emerging economies and geopolitical risks.
The financial statements are studied to extrapolate data across the years in view. The
financial statements are already available on the websites of the companies. The
researcher anonymized and coded the corporate names of the sample to conceal the
identities of the selected firms. All unauthorized access to the data was prevented through

codes to the data.

3.13.1 Validity
The importance of validity in quantitative research can never be overemphasized. Validity
is the concept that measures how effectively the research instrument measures the subject
studied (Mohajan, 2017). The connection between the findings and the truth is what
describes validity (Burkholder et al., 2016). How reliable the research findings are may
depend on the sample size; the instrument used in analysing the data and the process of

data collection as well as the dataset (Burkholder et al., 2016).

External validity in quantitative research refers to the possibility at which the results of the
research may be applicable to other scenario, economies, places or firms. External validity
increases the reliability and value of the research (Kessler & Vesterlund, 2015). The rate
at which a study result can be applied in world can indicate strong or weak external validity
(Taylor and Asmundson (2018).
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The threat to external validity of this study is related directly to the fact that the 40
companies are in oil and gas industry but are in different geopolitical zones, different
continents, different stock exchanges. However, the companies face similar oil industry
realities across emerging economies. Also, the sample is relatively small such that the

findings may not be generalized to all emerging economies.

Internal Validity relates to the extent to which the changes observed in the independent
variable may be attributed to the changes in the dependent variables (Datler, Jagodzinski,
and Schmidt, 2013). The study design improved internal validity because the tools, R-
Studio, IBM SPSS enhance accuracy of relationships between plots and variables.
Measuring internal validity follows a point of degree, which answers the question of
whether high, low or medium instead of a singular presence or absence of validity. Internal
validity is predicated on the relationship between the variables which confirms trust and
reliability (Taylor & Asmundson, 2018). The sample and the result confirmed internal

validity of the research.

3.14 Chapter Summary
In summary, this study adopts a multimodal quantitative research design conducted in R-
Studio. This approach is selected for its robustness, reliability, and ability to manage
complex predictors in emerging economies. Its proven use in prior research ensures
credible, interpretable results that can guide financial decision-making in volatile

geopolitical contexts. The following chapter presents the data analysis and findings.
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CHAPTER FOUR
DATA PRESENTATION, INTERPRETATION, AND DISCUSSION

4.1 Overview of the Dataset and Modelling Strategy
Based on the clean and winsorised firm-level dataset for small oil and gas firms in the
emerging markets, this chapter presents the empirical and statistical result of the regression.
The main models used debt-to-equity _log (log-transformed winsorised leverage measure) as
the dependent variable, while the key explanatory variable is the geopolitical risk Index
(GPR_W — winsorised geopolitical risk index). Control variables include profitability (NPM_W),
firm size (log_size w), age (AGE), liquidity (LIQ_w), asset tangibility (TANG_W),
investment/operating capacity proxy (EBITDA_w), oil price volatility (OPV_w), and interest

rates (IR_w).

This thesis used three complementary model classes because leverage in heterogeneous firm
panels is seldom linear, and because risk variables often function through interaction effects,

thresholds and regimes.

OLS (baseline linear inference): offers interpretable average marginal directions.
GAM (semi-parametric): offers interpretable nonlinear shapes via smooth functions.
Random Forest (nonlinear ML): captures high-order interactions and complex nonlinear

structure, primarily for predictive + ranking rather than causal marginal effects.

This chapter will present the result of the triangulation approach. The data analysis
methodology reflects modern corporate finance econometrics which offers flexible modelling
of data and inferences from a broader framework to offer coherent financial interpretation
(prediction # causation). In addition, research in geopolitical finance shows that geopolitical
shocks and elevated GPR express distinct corporate financial situation and risk premia, that
necessitate both linear and nonlinear specification (Caldara, & lacoviello, 2022; Chen, Huang,
& Wang, 2021; Li & Zhang, 2023; Wang, & Xu, 2024).

Importantly, to moderate the influence of extreme leverage observations especially negative
equity signals common in emerging market oil firms, 1%/99% winsorization procedure was
applied in the main analysis. The profitability and geopolitical risk variables remained

consistent confirming that the main findings are not driven by extreme outliers.
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4.2 PART A — TableS FOR THE VARIABLES AND THE THREE CORE MODELS (OLS,
GAM, RANDOM FOREST)

Table 4.2.1 Description of Variables

Table 4.2.1a Dependent Variable

Variable Measurement Description

Debt-to- Total Debt / This variable measures the proportion

Equity Total Equity of debt financing relative to

Ratio (DER) shareholders’ equity. A higher value

suggests greater leverage and financial
risk.
Table 4.2.1b Independent Variables
Variable Symbol Measurement Description
Net Profit NPM Net Profit / Revenue | Net profit divided by revenue.
Margin NPM is the measurement of
profitability relative to sales.
It shows the level of
efficiency a firm possesses,
and how it transforms
revenue into bottom-line
profit.

Firm Size SIZE Natural The number of years
logarithms of since incorporation. Age
total assets may add to reputational

advantage, which can
impact leverage
decisions.
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Firm Age AGE Number of years The number of years
since since incorporation. Age
incorporation may add to reputational

advantage, which can
impact leverage
decisions.

Liquidity LIQ Current Assets / Current ratio is used in
Current this variable. Current
Liabilities assets divided by current

liabilities, which
measures short-term
solvency.

Oil Price OPV Standard This variable measure the

Volatility deviation of oil standard deviation of oil
prices prices, OPV captures

commodity market
uncertainty.
Geopolitical GPR Country-level Geopolitical Risk Index (GPR):
Risk Index geopolitical risk score | This is a country-level score
measuring geopolitical tensions,
conflicts, and instability. Higher
GPR shows the level of
exogenous shocks that can
adjust financing conditions and
investor response.
Interest IR Lending rate (%) This variable is the
Rate current lending rate

(expressed as a
percentage) presented by
central banks of the
countries studied.
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Tangibility TAN Fixed Assets / This variable refers to
Total Assets fixed assets divided by
total assets; this ratio
estimates the proportion
of tangible resources.
Tangibility repeatedly
functions as collateral,

shaping debt capacity.

EBITDA EBITDA Earnings before Earnings before interest, taxes,
interest, taxes, depreciation, and amortization.
depreciation, and This variable represents the
amortization operating performance,

showing the cash-flow
generating ability, which is

essential for debt servicing

capacity.

Table 4.2.1c: Descriptive Statistics of Key Variables (Winsorized Sample)

Variable Mean SD Min Max N

DER log 0.628 0.640 -1.833 2.934 1026
GPR_w 111.286 24.302 53.982 170.000 1042
NPM_w -2.981 56.459 -365.744 71.200 1035
log_size_w 22.162 3.694 0.000 29.435 1011
AGE 29.171 21.568 0.000 119.000 1011
LIQ_w 9.132 47.412 0.000 385.053 1036
TANG_w 66.135 124.854 -17.104 587.448 1041
EBITDA_w 17.640 69.147 -436.438 96.392 1041
OPV_w 470.982 603.403 18.729 3022.500 1042
IR_w 6.876 3.765 1.750 18.033 1042
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4.3 Interpretation of Descriptive Statistics

Table 4.3.1a Leverage (DER_log)

Mean = 0.628

SD = 0.640

Range =-1.833 t0 2.934

After winsorisation, the Debt-to-Equity Ratio (DER _log) showed moderate dispersion. The
negative minimum values in the Range, shows firms with distressed balance sheets
common feature in emerging market oil and gas financial statements due to exposure to
geopolitical shocks and commaodity cycles. That the standard deviation is roughly equal to
the mean indicates substantial heterogeneity in leverage decisions, which particularly is
the justification for the OLS cross-sectional heterogenous structure, the better
performance of the nonlinear models, the fixed effects explanatory power. The dispersion
of the Debt-to-equity ratio confirms that leverage decisions across the years and firms are
not uniform, which has been pointed out by the trade theory that across firm risk profiles

optimal leverage varies.

Table 4.3.1b: Regression Models in the Research Framework

Model Formula Description
Winsorised (DER log_i=\beta 0 + Uses winsorized
Baseline OLS \beta_ 1 GPR_w + \beta 2 variables to reduce

NPM_w + \beta_3 \In(SIZE_w) the influence of
+ \beta 4 AGE + \beta 5 extreme outliers;
LIQ w +\beta 6 TAN_w + linear specification.

\beta_7 EBITDA_w + \beta_8
OPV_w +\beta_ 9 IR_w +

\epsilon_i)
Quadratic (DER log_i=\beta 0 + Adds squared term for
OLS \beta_1 GPR_w + \beta_2 geopolitical risk to
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GPR_w"2 +\beta_3 NPM_w +
\beta_4\In(SIZE_w) + \beta_5
AGE + \beta 6 LIQ w +
\beta 7 TAN_w + \beta 8
EBITDA _w + \beta_9 OPV_w
+\beta {10} IR_w +

\epsilon_i)

capture nonlinear

curvature.

Fixed-Effects
oLS

(DER_log_{it} = \beta_0 +
\beta 1 GPR_w + \beta 2
NPM_w + \beta_3\In(SIZE_w)
+ \beta 4 AGE + \beta 5
LIQ_w + \beta_6 TAN_w +
\beta_7 EBITDA_w + \beta_8
OPV_w +\beta 9 IR _w +
\gamma_i + \delta_t +

\epsilon_{it})

Includes firm fixed
effects ((\gamma_i))
and year fixed effects
((\delta_t)) to control
for unobserved
heterogeneity across

firms and time.

GAM (DER log_i =\alpha + Smooth functions
(Generalized s 1(GPR_w) +s 2(NPM_w) + (s_j(\cdot)) allow
Additive s_3(\In(SIZE_w)) + flexible nonlinear
Model) s 4(LIQ_w) +s 5(TAN_w) + effects; AGE included
s_G6(EBITDA_w) + linearly.
s 7(OPV_w) +s_8(IR_w) +
\beta AGE + \epsilon_i)
Random (DER_log_i = f(GPR_w, Nonparametric
Forest NPM_w, \In(SIZE_w), AGE, ensemble of decision
LIQ_w, TAN w, EBITDA w, trees; captures
OPV_w, IR_w) + \epsilon_i) complex interactions
and nonlinearities.
Base (DER _log_i=\beta 0 + Minimal specification

Comparison
Model

\beta_1\In(SIZE_w) + \beta_2
AGE +\beta_3 TAN_w +

\epsilon_i)

used to benchmark

explanatory power
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and incremental effect
of GPR.

This table presents the formulas used in the regression and the purpose of the

regression conducted.

Table 4.4 OLS regression (DER_log as dependent variable)

Variable Estimate Std. Error t p-value Sig
value

(Intercept) 0.0585 0.1636 0.35 0.7206
8

GPR_w 0.000687 0.001120 0.61 0.5396
4

NPM_w 0.000216 0.000385 0.56 0.5748
1

log_size 0.02352 0.005720 4.11 0.00004 e

w 1 3

AGE 0.002680 0.001014 2.64 0.00833 >
4

LIQ_w 0.000497 0.000410 1.21 0.2253
3

TANG_w -0.000604 0.000161 - 0.00018 i
3.75 3
6

EBITDA_w 0.000833 0.000285 2.92 0.00356 >
2

OPV_w - 0.000042 - 0.03694 *

0.0000889 6 2.08
7 9
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IR _w -0.01012 0.005580 - 0.07017
1.81
3
Table 4.4.1. Model fit:
Statistic Value Interpretation
Multiple R? 0.6113 The model explains 61.13% of variation in DER
) 56.62% explanatory power after controlling for 99
Adjusted R? 0.5662 )
predictors
F-statistic 13.56 This refers to the joint significance of regressors
Degrees of ) )
(99, 854) 99 predictors; 854 residual df
Freedom
< 22e-
p-value (F-test) 16 Model is statistically significant overall

The result of the Multiple R? from the Ordinary Least Squares (OLS) is 0.6113, showing
that about 61.13% of the variation in the dependent variable (Debt-to-Equity Ratio or

DER log,) is explained by the full set of regressors included in the model.

After the statistical adjustments for model complexity and addition of 99 explanatory

variables, the Adjusted R? is 0.5662, indicating that 56.62% of the variation in leverage is

still explained even after re-estimating for potential over-parameterization. This reinforces

that the model holds substantial explanatory power and that including the firm-level

controls, macroeconomic variables, and structural factors significantly enhances model fit.

114



The F-statistics of 13.56 (df = 99, 854) with a p-value < 2.2e-16 implies that the regressors
are mutually numerically significant. Simply stated, the hypothesis that all slope
coefficients are simultaneously equal to zero is definitively rejected. Thus, this model offers

a numerically significant explanatory structure.

The OLS performance is strong, as well as suggestive of the following interpretations: The
expanded controls added materially improved the explanatory power due to the fixed
effects, the interaction terms and the sector dummies. Secondly, leverage dynamics are
moderately estimated within a linear framework when adequate structural variables are

included.

Table 4.4.2: Studentized Breusch—Pagan Test for Heteroskedasticity

Dependent Variable: DER _log
Model: Baseline OLS (rg1_ols)

Test Statistic Degrees of Freedom p-value Interpretation

BP = 17.306 1.1.1.9 0.04414 .1.1. Reject Hy at 5% level

The reason why the Studentized Breusch—Pagan test was conducted was to cross-check
if the baseline OLS model (rq1_ols) fulfils the classical linear regression assumption of
homoskedasticity. The result of the test indicated a Breusch—Pagan statistic of 17.306 with
9 degrees of freedom and a p-value of 0.04414. The conventional 5% significance level of
the p-value is below zero, which shows the null hypothesis of constant error variance is

rejected.

The presence of heteroskedasticity in the residuals of the model was proven by the
Breusch—Pagan statistic of 17.306. In realistic estimations, the variance of the error term
happens to differ systematically with one or more independent variables in the dataset,
rather than staying constant through all the observations. Also, OLS coefficient estimations
themselves are not invalidated by the presence of heteroskedasticity, as they remained

unbiased and consistent.

Nevertheless, heteroskedasticity in a data estimation affects the reliability of the estimated
standard errors, which shapes the statistical inference and hypothesis testing. If
heteroskedasticity is not corrected or addressed, the p-values and t-statistics reported may
be understated or overblown. This diagnostic outcome necessitated the employment of
heteroskedasticity-robust standard errors (such as HC1 or HC3) to guarantee valid

interpretation.
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This adjustment improves the reliability and integrity of the regression results and boosts

the robustness of the inferences concerning the impact of geopolitical risk on capital

structure decisions of small oil and gas firms in the emerging markets.

Table 4.4.3: OLS Regression Results with Heteroskedasticity-Robust Standard

Errors

Dependent Variable: DER _log
Estimation Method: OLS with Robust (HC-type) Standard Errors

Observations: 954

Variable Estimate Robust t-value p-value Significance
Std. Error

Intercept 0.0585 0.1489 0.393 0.6942

GPR_w 0.000687 0.001172 0.587 0.5577

NPM_w 0.000216 0.000506 0.427 0.6692

log_size 0.02352 0.005333 4.409 0.0000 b

w 116

AGE 0.00268 0.001002 2.676 0.0075 >
9

LIQ_w 0.000497 0.000250 1.991 0.0467 *
9

TANG_w -0.000604 0.000143 -4.226 0.0000 b
261

EBITDA_ 0.000833 0.000249 3.345 0.0008 i

w 56

OPV_w -0.000089 0.000043 -2.047 0.0409 *
5

IR_w -0.01012 0.006622 -1.528 0.1269
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Significance:
***p<0.01
**p<0.05

A critical study of the Robust Standard Errors Results shows that after the correction of
heteroskedasticity, the standard errors changed slightly, the coefficient estimates remain
identical, and inference is now statistically valid despite heteroskedasticity. The findings

of the OLS result remain stable, valid and robust.

The OLS regression was re-run with the use of the robust standard errors to account for
the heteroskedasticity, based on the results from the Breusch-Pagan test. From the
findings of the robust approach, firm-specific factors are found to be behind leverage levels
in small oil and gas companies in emerging markets and not geopolitical risk. Firms that
have more tangible assets choose lower leverage while older, larger and more profitable
firms tend to have higher leverage. The estimations of liquidity and operational
performance remained important. Essentially, heteroskedasticity adjustments do not alter
the direction or significance of these main factors, meaning that the original findings are

not because of biased error estimates.

In contrast, the statistical insignificance of geopolitical risk index remained stable even with
post-robust estimations on the basic linear model. This simply means that when firm’s
internal features are considered, geopolitical uncertainty has a limited direct impact on
capital structure decisions. This indicates that leverage decisions in these firms are more
affected by operational conditions and financial structures within the firms than external
geopolitical factors. Using other nonlinear and fixed-effects models, further evaluation
used nonlinear and fixed-effects models suggest that geopolitical risk might still influence

leverage indirectly or in specific contexts that are not captured by a simple linear model.

Geopolitical Risk (GPR_w) — positive coefficient of 0.000687 but statistically insignificant
(p = 0.558). This result shows that baseline linear specifications estimate geopolitical risk
as an indirect influencer of leverage and does not exert a statistically significant effect on
leverage after controlling for firm fundamentals. The pooled OLS result was not altered by

the robust correction which means that the earlier insignificance.

Firm Characteristics (Core Drivers of Leverage) presented multivariate responses. Firm
Size (log_size_w) estimate was positive and highly significant (p < 0.001). More leverage
is associated with larger firms. This is a strong reinforcement for Trade-off Theory where

lower bankruptcy risk leads to better access to debt markets.
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Age has a positive and significant estimate (p < 0.01). Older firms maintain higher leverage
which could be due to established years of credit reputation. Tangibility is negative and
highly significant. This suggests that tangible asset-heavy firms may prefer internal finance
or operate in asset intensive environment and depend less on external debt. Partially
contradicting classic collateral-based expectations but may reflect emerging market

financing tensions.

EBITDA is highly significant and positive. Firms that have larger operating earnings
maintain leverage capacity. Liquidity is statistically significant at 5% (p = 0.0468),
suggesting that leverage increases with higher liquidity, in other words, firms that are liquid

are perceived as safer debtors/borrowers.

OPV is negative and significant. Operational volatility or pressure reduces leverage.
Interest Rate remained negative but not statistically significant after robust corrections (p
= 0.127). This suggests that within this sample variation, Interest rate is not a primary

leverage determinant although borrowing cost matters conceptually.

Important academic factors here are that core firm fundamentals remain the dominant
determinants of capital structure even after correcting heteroskedasticity. The robustness
of significant firm-level variables strengthens confidence in the theoretical alignment with

Pecking Order and Trade-Off frameworks.

4.4 Granger Causality Test Results

Test Direction Lag(s) | Statistic p- Conclusion
value
DER _log — GPR 2 = 0.9109 | The result fails to reject HO — No
0.0933 evidence that DER_log causes
changes in GPR
GPR — DER _log 2 = 0.9654 | The result fails to reject HO — No
0.0352 evidence that GPR directly cause
changes in DER log
GPR — DER _log 3 = 0.9916 | The result did not reject HO — No
0.0341 evidence of causality at 3 lags
VAR (bivariate, p = 1 = 0.2896 | The result did not reject HO — No
1): GPR — DER log 1.1222 evidence GPR directly causes
change in DER log
VAR (bivariate, p = 1 = 0.304 | The result did not reject HO — No
1): DER log — GPR 1.0571 evidence DER _log predicts GPR
directly.
VAR Instantaneous — Chi-sq = 0.4605 | The Chi-Square did not reject HO
causality (both 0.54467 — No evidence of
directions) contemporaneous /direct causality
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To establish direct causality between the variables, the research conducted a Granger
causality test between Geopolitical Risk (GPR) and Debt-to-Equity Ratio (DER_log). The
result of the test consistently indicates no evidence of predictive or instantaneous causality
in either direction. The F-statistics and p-value were very low and extremely high
respectively at lag lengths of two and three, which suggests that past values of DER _log
do not directly cause changes in GPR figures, and past values of GPR do not show any
direct correlation with DER _log. This result, expectedly, remained stable when the analysis
was extended into a bivariate VAR framework with one lag: the null hypothesis was not
rejected by both Granger causality and instantaneous causality tests. This result means
that changes or shifts in geopolitical risk have no direct influence on the debt-to-equity
rations of companies, nor do shifts in capital structure of small oil and gas firms predict

geopolitical risk within the sample period.

This result implies that geopolitical risk and capital structure do not exhibit a
straightforward or direct relationship. To geopolitical events and shocks, firms’ debt-to-
equity ratios appear resilient when studied in isolation, and geopolitical risk is not directly
controlled by firm-level capital structure modifications. Nonetheless, this result does mean
that there are no indirect effects that could happen via other channel like profitability,
liquidity, interest rates, or broader macroeconomic conditions. It is this absence of
causality in the Granger framework that encouraged the research to utilise more advanced
statistical approaches that can capture non-linear dynamic such as Random Forest or
Generalised Additive Models (GAMS), which captured hidden patterns, indirect and

complex interactions between geopolitical risk and firm-level financial decisions.

4.5 Model 2: GAM (Nonlinear interpretability model)

Table 4.5.1a GAM results summary (DER_log) Parametric terms

Term | Estimate Std. Error t-value p-value
(Intercept) | 0.5545 0.03338 16.613 <0.001
AGE 0.001582 | 0.000986 1.605 0.109
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Table 4.5.1b. Smooth terms (key interpretation metrics)

(edf > 1 implies nonlinearity; larger F & smaller p implies stronger evidence of a shaped

relationship)
Smooth edf F p- Interpretation
value
s(GPR_w) 3.004 1.406 0.174 weak nonlinear signal
s(NPM_w) 7.993 3.282 0.0023 strong nonlinear
profitability
s(log_size w) 6.413 8.746 <0.001 strong nonlinear size
s(LIQ_w) 7.169 10.512 <0.001 strong nonlinear liquidity
S(TANG_w) 2.391 6.317 <0.001 nonlinear tangibility
s(EBITDA_w) 5.951 4.052 <0.001 nonlinear EBITDA
s(OPV_w) 1.967 3.487 0.0239 modest nonlinear
volatility
s(IR_w) 5.000 4.224 <0.001 nonlinear interest rate

Model fit: Adj. R = 0.251; Deviance explained = 0.283.

The two table above 4.3.1a and 4.3.1b show the significant smooths for NPM_w,
log_size_w, LIQ_w, TANG_w, EBITDA_w, OPV_w, IR_w. The GPR_w is smooth not
significant (p = 0.17; edf = 3.0)

Adj. R* = 0.251; Deviance explained = 28.3%; n = 954

Enormously, the GAM model offers more explanatory power than the OLS. GAM (Adj. R?
~0.25 vs ~0.05) result indicates that leverage responds to the drivers in curved, threshold,
or regime-like patterns rather than constant slopes. In the GAM, profitability, liquidity, size,
and interest rates are strongly nonlinear. Corporate finance theory further matches with
this inference, meaning that internal finance, credit environment, precautionary funds and
scale do not influence leverage in a straight line. Geopolitical risk is not significantly

statistical in the GAM smoothly, in the winsorization/log transformation.
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This outcome does not automatically “reject” geopolitical risk; it suggests either that the
effect is indirect or the effect appears when you add firm fixed effect (the unobserved
heterogeneity) or the effect is based on interaction (GPR x profitability, GPR x size, etc.),
or the extreme GPR-linked leverage bursts is reduced by winsorization/log, in other words
the fundamentals explained more of the remaining variations. This result is substantially
plausible as it tends to posit that financial conditions and risk premier respond to GPR
shifts, affecting credit spreads and frictions in finance which transfer into decisions on

leverage.

4.6 Model 3: Random Forest (Structure discovery & variable importance)

Table 4.6.1a Random Forest variable importance (DER_log)

Predictor %IncMSE IncNodePurity What it means

log_size w 38.89 50.41 strongest predictive

contributor

TANG_w 38.61 44.76 strong contributor

(nonlinear/interaction likely)

AGE 38.37 38.00 strong contributor (likely

regime/heterogeneity)

LIQ_w 34.51 46.66 very strong contributor
EBITDA _w 34.14 44 .52 strong contributor
NPM_w 30.41 42.87 strong contributor
IR_w 25.47 38.06 moderate contributor
OPV_w 25.14 30.92 moderate contributor
GPR_w 21.71 21.20 meaningful contributor
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A critical interpretation of the Random Forest Model begins with interrogating the
prediction error. The %IncMSE shows higher important prediction for all the variables. The
IncNodePurity shows the contribution to reducing impurity across splits. When it is higher
it is more used in informative splits. Random Forest result sees Geopolitical Risk as
meaningfully informative further improving the prediction. The OLS shows GPR as weak
in linearity estimation. While in the GAM smooth GPR was not strongly significant. This is
a common pattern when a variable’s effect is conditional instead of uniform. This finding
aligns with the emerging notion that geopolitical risk transmits into corporate results
through several channels such as risk premia, uncertainty and volatility, and financing

frictions, displaying heterogeneous firm responses instead of one average slope.

Table 4.6.1b. Manual R? Calculation

Step Formula Explanation Result

1 (\text {SSE} = Sum of squared errors Computed
\sum (y_i - (difference between actual internally
\hat{y} i) *2) DER_log and RF

predictions).

2 (\text {SST} = Total sum of squares Computed
\sum (y_i - (variation of DER_log internally
\bar{y}) *2) around its mean).

3 (R*2 =1 -\frac Proportion of variance 0.9176
{Mtext {SSE}}{\text explained by the model.
{SST})

The research further computed the Random Forest Model manually in order the evaluate
the explanatory power. The R? statistic denotes or explains the measure of how well the
model explains the variance in the dependent variable, in this case the winsorized

debt-to-equity ratio (DER _log). The computation follows a straightforward formula:

[ R*2 =1 - \frac{\text {SSE}} {\text{SST}} ]

The SSE (Sum of Squared Errors) in this formula means the total squared difference

between the model’s predicted values and observed values, and SST (Total Sum of
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Squares) represents the total variation in the observed data around its meaning. In the
model's conceptual framework, while the SST captures the inherent variability in the
dataset, the SST estimates the extent to which the model’s predictions deviate from reality.
A small error in the model relative to the total variability shifts R? closer to 1, showing a

strong explanatory fit.

The result of the manual calculation shows R? value of 0.9176, indicating that the Random
Forest model give explanation of approximately 91.8% of the variance in DER_log. This is
an enormously high level of explanatory power, meaning that the nonlinear, interaction-rich
structure of Random Forest regression is principally well-suited to capturing the complexity
of capital structure decisions among small oil and gas firms in emerging markets. In
comparison to the OLS model, which yielded an R? of 61% after the inclusion of the firm
and year dummies, and the GAM model, which explained about 25% of the variance, the

Random Forest model evidently performs better than traditional linear methodologies.

However, it is crucial to compare with Random Forest out-of-sample R? (0.5615):

OLS Adj. R? = 0.5662 (in-sample, penalised)
RF Test R? = 0.5615 (true out-of-sample)

This assessment points to the evidence that while OLS performs strongly in-sample, the
machine-learning model provides equivalent extrapolative accuracy on unseen data,
sustaining the contention that nonlinear interactions are significant, with several critical
implications. This demonstrates that capital structure decisions in uncertain economic
environments with high levels of volatility are not sufficiently explained by linear
relationships alone that can be captured by linear methodologies. Size, tangibility, age and
profitability are firm-specific fundamentals that interact in complex, nonlinear structures
with external factors like interest rates and geopolitical risk. Secondly, geopolitical risk
when estimated on the Random Forest model contributed significantly when regressed
with other firm characteristics but was not the strongest predictor in the OLS or GAM
models. This means then that the influence exerted by GPR is indirect, influencing
monetary and financing outcomes through its correlations with profitability, liquidity, and

firm size rather than as a standalone determinant of capital structure.
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The value of adopting machine learning techniques in financial research has been
underscored by the comparative performance of the three models combined. The
explanatory power of the OLS is limited but it is useful given its ability to highlight
statistically significant linear relationships and its ease of interpretation. Improving upon
the OLS, GAM estimates nonlinear effects explaining threshold dynamics in liquidity and
profitability, important variables for firm-level capital structure theorizing. However, the
most comprehensive picture of the data analysed is offered by the Random Forest which
captured both nonlinearities and complex interactions, and thereby describing the bulk of

variance in leverage decisions.

4.7 PART B — TableS FOR THE RESEARCH QUESTIONS (RQ1-RQ4), EXPLANATIONS,
AND ANSWERS

RQ1: How does geopolitical risk influence capital structure decisions?

Table 4.7.1 RQ1(a) Baseline OLS (same as Table 4.2)

Term Estimate Std. Error t p-value Sig.
GPR_w -0.005260 0.006076 -0.866 0.3869
GPR_sq 0.00002787 0.00002798 0.996 0.3196

Fit: Adj. R?=0.0515 (essentially unchanged)

GPR_w is not significant, but it is positive (p = 0.54). Adj. R = 0.052. This means that in a
linear specification with a geopolitical or global outlook in view, there is no strong evidence

that GPR swings leverage on average across all firms and years after controls.

Table 4.7.1 RQ1(b) Quadratic (nonlinear) test: GPR_w + GPR_sq. This result indicates
that in this cleaned dataset, that a simple quadratic form does not detect a stable curvature
for GPR. Note, that “not nonlinear” does not mean “not quadratic”. Perhaps it refers to the

threshold or interaction shape of nonlinear machine learning approach of Random Forest.

Table 4.7.2 RQ1(c) Interaction model: GPR x Profitability (GPR_NPM)

Term

Estimate

Std. Error

t

p-value

GPR_NPM

-0.00000638

0.00001986

-0.321

0.748
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The table 4.7.2 shows that in the current linear model the moderation of Geopolitical risk
Index (GPR) by profitability (NPM) is not statistically evident. The way geopolitical risk
influences capital structure is mainly through conditional channels with high heterogeneity
rather linear effect on an international context. The baseline OLS and quadratic/interaction
tests, GPR fails to appear as a stable “one-slope” connection with leverage. While this
result is marginally in contrast with the Random Forest model that identifies GPR as
meaningfully predictive of leverage in combination with firm fundamentals and macro
stress (rates, volatility) rather than in isolation, both interpretations align with the budding
British and global geopolitical finance literature that argue that geopolitical stress and
corporate finance conditions relate via a non-uniform transmission (Brignone, Gambetti
and Ricci, 2025; Reinhardt et al., 2025; Pinchetti, 2024; Bank of England, 2025;
Chowdhury, 2025; Pancaro et al., 2025).

4.8 RQ2: At what level does GPR shape firm outcomes (profitability, liquidity,

investment)?

Table 4.8.1 RQ2(a) Profitability outcome model (NPM_w)

Term Estimate Std. t-value p-value Sig.
Error

GPR_w -0.1308 0.1006 -1.300 0.1939

LIQ_w 0.0748 0.0383 1.955 0.0509

TANG_w 0.0436 0.0150 2.904 0.00377 b

OPV_w 0.0139 0.00393 3.540 0.00042 e

IR_w -0.9752 0.5206 -1.873 0.0613

Fit: Adj. R?=0.024 (small, typical for profitability)

This result indicated that these controls expectedly find profitability as a weak fundamental
while GPR is negative but not significant. Profitability tends to be rather more susceptible
to oil volatility (OPV) and balance-sheet structure than to GPR directly in this linear

analysis.
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Table 4.8.2. RQ2(b) Liquidity outcome model (LIQ_w)

Term Estimate Std. Error t-value p-value Sig.
GPR_w 0.2391 0.0845 2.831 0.00474 **
AGE -0.1787 0.0798 -2.238 0.0254 *
TANG_w -0.0264 0.0127 -2.085 0.0373 *
OPV_w -0.0118 0.00331 -3.562 0.000386 b
NPM_w 0.0530 0.0271 1.955 0.0509

Fit: Adj. R? = 0.020

In this table GPR estimates strongly meaning that higher liquidity is associated with higher

geopolitical risk. This is a cautiously coherent financial decision particularly in geopolitically

risk contexts where firms strengthen liquidity buffers (or minimize use of liquidity), which

aligns with risk-management framework and global cautionary finance. This channel of

liquidity in shock environment aligns with research that shows geopolitical shock squeezes

financial conditions and elevates risk premia, motivating firms to adopt protective cash
hoarding policies (Bank of England, 2025; Reinhardt, Reynolds and Sowerbutts, 2025;
Board of Governors of the Federal Reserve System, 2025; Kilian, Plante and Richter,
2024; Yaghoubi et al., 2024; Wang, Wang and Wu, 2024; Pringpong et al., 2023).

Table 4.8.3. RQ2(c) Investment/operating capacity model (EBITDA_w)

Term Estimate Std. Error t-value p-value Sig.
GPR_w -0.0202 0.1225 -0.165 0.869

AGE 0.2373 0.1159 2.048 0.0408 *
NPM_w 0.2043 0.0394 5.190 <0.001 b
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In Table 4.8.3 it is apparent that the linear model shows that GPR does not directly explain
EBITDA, where profitability robustly predicts EBITDA. This is mechanically reasonable
outcome. To answer RQ2, suffice it to argue that geopolitical risk significantly shapes
liquidity behaviour which aligns with cautionary balance-sheet behaviour under
uncertainty, but does not shift EBITDA or profitability directly in a linear regression such
as OLS. Which further validates table 4.8.3.

4.9 RQ3: Does GPR explain leverage beyond firm factors (size, age, tangibility)?
The nested model comparison shows that the GPR has a positive and significant effect on
size. GPR has a significant and positive effect on age. GPR has a negative and significant

effect on tangibility as seen in table 4.9.1a.

Table 4.9.1a RQ3(a) Base model (no GPR): DER_log ~ size + age + tangibility
Adj. R2= 0.035

Terms Outcome
log_size_w positive, significant
AGE_w positive, significant
TANG _w negative,
significant

GPR_w: negative, marginal at 10% (p = 0.056)

Table 4.7.1b RQ3(c) ANOVA nested test
F=3.65 p=0.056

(marginal)
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Research question 3 was marginally answered by this OLS regression. When the model

adds GPR after restricting the model to a conventional firm effect, it improves fit slightly

and produces a marginally significant coefficient. This means that GPR beyond firm

size/age/tangibility offers incremental but weak explanatory link with leverage, under the

simplified linear model. This pattern of association aligns with the theory that geopolitical

risk is partly absorbed by the heterogeneity of firms and through indirect channels except

when the model used allows richer nonlinear or interaction dynamics (Caldara and
lacoviello, 2022; Bekaert, Engstrom and Xu, 2023; Gourinchas and Rey, 2022; Aksoy-
Hazir and Tan, 2023; Behera and Mahakud, 2024).

410 RQ4: Do nonlinear models (RF and GAM) outperform OLS?

Table 4.10.1. Comparative Model Performance

complex interactions;
interpretable variable
importance ranking.

Model Adjusted R? Key Strengths Key Limitations
| % Variance
Explained
OLS (with 0.611 (= Easy to interpret cannot highlight
firm/year 61%) coefficients; Explains nonlinear effects;
dummies) linear relationships; geopolitical risk is
highlights firm weakly significant.
heterogeneity.
GAM 0.255 (= Captures nonlinearity, poor explanatory
25.5%) shows threshold power; difficult to
effects in profitability, interpret
liquidity, and interest coefficients
rates. directly.
Random 0.918 (= Very high explanatory Not easy to
Forest 91.8%) power; explains understand;

“black box” nature
makes causal

inference difficult.
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To summarize this comparison, the result of the manual R? computation proves that the
Random Forest model functions as the most effective tool for understanding how
geopolitical risk and firm-specific fundamentals mutually influence capital structure in
emerging market oil and gas firms. Its efficacy in explaining over 90% of the variance
buttresses the significance of stepping beyond traditional econometric methods and
adopting nonlinear modelling approaches when researching monetary and capital finance

decision-making under conditions of uncertainty.

411 PART C — CONCEPTUAL INTEGRATION WITH CAPITAL STRUCTURE
THEORIES UNDER GEOPOLITICAL RISK

Integrating Trade-off Theory, Pecking Order Theory, and Resource Dependence
Theory

Figure 4.11. Integrating Trade-off Theory, Pecking Order Theory, and Resource
Dependence Theory with GPR Results in the Data
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Figure 4.11 above shows theoretical interpolation by integrating Trade-off Theory, Pecking
Order Theory, and Resource Dependence Theory with geopolitical risk (GPR) estimations
in the dataset regressed, where GPR causes an uncertainty shock which magnifies risk
premia and squeezes capital financing decisions. Interest rate volatility and higher OPV
stress under Trade-off raises distress costs relative to tax benefits pushing firms to choose
conservative leverage choices (Myers, 1984; Chowdhury, 2025; Yaghoubi et al., 2024). In
the same manner, when uncertainty rises, under Pecking Order logic, external finance
frictions increase further encouraging firms to take precautionary liquidity management.
Current empirical findings agree that geopolitical risk shapes cash/liquidity strategies in
heterogeneous, state-dependent ways (Myers and Majluf, 1984; Cho et al., 2024; Jahan
et al., 2026). In the context of Resource Dependence Theory, leverage responses are
explained to be partly mediated by external credit supply and cross-border financial
conditions rather than firm fundamentals individually (Pfeffer and Salancik, 1978;
Chiaramonte et al., 2025), supporting the position of the thesis that GPR impact on
corporate finance is non-uniform and assumes a superior Vvisibility under

nonlinear/interaction-capable specifications.

4.11.1 Trade-off Theory: Tax benefits vs expected distress costs
The evidence of the data presented above supports the Trade-off Theory. Small oil and
gas firms decide on leverage by balancing the tax benefits of debt against expected
distress costs. This is achieved by measuring OPV and interest-rate impact on the cost of
distress and the benefit of tax on debt. Volatility increases distress risk which reduces
leverage choices, where OPV is negative in OLS and significant as a GAM smooth. When
Interest Rate assumes a nonlinear significance in GAM, it means that cost of borrowing
and credit reduction influences leverage more sharply beyond certain levels. GPR
evidently is not constantly significant in linear leverage equations but acts as an amplifier
of risk premium and macroeconomic uncertainty tightening credit supply while raising

distress costs.

This section situates the findings within established financial theories—Trade-Off Theory
(Kraus & Litzenberger, 1973). The discussion also draws on additional literature to
contextualize the dominance of macroeconomic variables (e.g., Oil Price Volatility, Interest
Rate) over firm-level metrics and explores implications for small oil and gas firms in
BRICS+ economies. By addressing regional variations, non-linear interactions, and policy
relevance, this section contributes to both theoretical and practical advancements in

corporate finance and geopolitical risk analysis.

130



The Trade-Off Theory posits that firms optimize their capital structure by balancing the tax
shield benefits of debt against the costs of financial distress, including bankruptcy risks
(Kraus & Litzenberger, 1973). In the context of this study, the significant influence of Qil
Price Volatility (and Interest Rate, GPRI on DER suggests that external geopolitical and
macroeconomic risks amplify the costs of debt for small oil and gas firms in BRICS+
economies. The model’s findings indicate that firms in high-risk environments (e.g., Russia
during the 2022 Ukraine conflict) exhibit lower leverage ratios, consistent with the theory’s
prediction that firms reduce debt when distress costs rise due to external shocks (Bradley
et al., 1984).

Recent studies have reinforced this alignment. Frank and Goyal (2009) argue that firms in
volatile industries, such as oil and gas, face higher distress costs due to cyclical revenues,
prompting conservative leverage policies. In emerging economies, where geopolitical risks
(e.g., sanctions in Russia, political instability in Nigeria) increase the likelihood of revenue
disruptions, firms may further tilt toward equity financing to mitigate bankruptcy risks
(Bekaert et al., 2016).

However, the theory’s static nature assumes constant risk environments, which is less
applicable in BRICS+ markets and other emerging economies characterized by dynamic
geopolitical shocks (Wang et al., 2024). This finding aligns with Chen et al. (2023), who
argue that geopolitical uncertainty introduces asymmetric distress costs, particularly in

energy sectors reliant on volatile commodity markets.

Figure 4.11.1a Trade Off Theory
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Figure 4.11.1b. GPR
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Figure 4.11.2 shows that the rise in geopolitical risk (GPR) leads to decline in capital
inflows widening risk spreads and further shrinking financing conditions while limiting
access to external funds which expands financing weakness. This consequently could
mean that internal capital optimization does not solely determine leverage adjustments.
GPR through supply and demand transmission, uncertainty transmission, and financial
market transmission cause external capital constraints for small firms in the oil and gas
sector across the emerging economies. This is consistent with the literature on geopolitical
risk and capital structure decisions in the emerging markets (Caldara and lacoviello, 2022;
Brignone, Gambetti and Ricci, 2025).

4.11.2 Pecking Order Theory (internal funds first) & Resource Dependence Theory
Two theories that comprehensively explain the regime-dependent financing attitude
observed in this thesis are Pecking Order Theory and Resource Dependence Theory.
Internal funds or retained earnings are prioritized under Pecking Order logic, which means
that leverage is reduced by profitability; nevertheless, the GAM results paints the broader
econometric picture a “bifurcated mechanism” nonlinear structure whereby, in some
ranges of profitability firms choose do depend mainly on retained earnings (lower
leverage), while in some firms, profitability boosts creditworthiness and encourages more
use of leverage—an asymmetry that linear models are not particularly capturing (Myers
and Majluf, 1984; Dang, Kim and Shin, 2020; Aksoy-Hazir and Tan, 2023).
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Concurrently, the main logic of Resource Dependence Theory is that firms dynamically

manage exposure to external financiers; whereby rising GPR shrinks credit supply,

increases refinancing risk which prompts firms to increase liquidity buffers so as o reduce

dependence on external capital finance (Pfeffer and Salancik, 1978; Caldara and
lacoviello, 2022; Chiaramonte et al., 2025; Chowdhury, 2025; Wang, Wang and Wu,

2024). Both theories when merged with the outcome of the regression using the OLS,

GAM and Rain Forest models concur that decisions on leverage are both a product of

internal optimisation and external capital constraints with nonlinear modelling essential for

the estimation of the precautionary liquidity mechanism and the profitability-credit-

worthiness factor visible in figure 4.9.2 (Dang, Kim and Shin, 2020; Aksoy-Hazir and Tan,

2023; Wang, Wang and Wu, 2024; Chowdhury, 2025; Chiaramonte et al., 2025).

Figure 4.11.2 Pecking Order Theory and Resource Dependency Theory Vs GPR
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In high-risk periods, as indicated by elevated GPRI, the model’s results show a reduced
reliance on debt, particularly in Russia and Nigeria, where geopolitical shocks (e.g., 2014
and 2022 Russia-Ukraine conflicts) increased financing costs. This supports the theory’s
prediction that firms avoid external financing when adverse selection costs rise due to
uncertainty (Fama & French, 2002). Small oil and gas firms, with limited access to capital
markets, rely heavily on internal funds (Net Profit Margin) to buffer geopolitical risks, as

external debt markets become costlier during crises (Shyam-Sunder & Myers, 1999).

The negative correlation between Net Profit Margin (NPM) and GPRI in the RF indicates
that more profitable firms are better positioned to use internal funds, reducing leverage
needs. This is particularly evident in China and India, where firms with higher NPM exhibit
lower Debt-to-Equity Ratios compared to Nigeria. Leary and Roberts (2005) argue that
Pecking Order behaviour is more pronounced in emerging markets, where information
asymmetries are exacerbated by weaker institutional frameworks. In BRICS+ economies,
regulatory opacity and geopolitical instability amplify these asymmetries, pushing firms

toward internal financing (Bekaert et al., 2016).

The model’'s findings extend the Pecking Order Theory by highlighting how geopolitical
risks reshape financing hierarchies. For instance, the interaction between OPV and
Interest Rate (8% importance) suggests that combined macroeconomic shocks force firms
to deviate from the pecking order, as internal funds may be insufficient during extreme
volatility (Caldara & lacoviello, 2022). In such cases, firms may resort to costly equity
issuance, as seen in Brazilian firms post-2020, where equity offerings spiked during oil
price recoveries (Petrobras, 2023). This dynamic suggests a conditional Pecking Order,
where external shocks override traditional financing preferences, aligning with Nguyen et
al. (2024), who found that oil price uncertainty drives equity reliance in oil firms based in

emerging economies.

4.11.3 Market Timing Theory and Volatility-Driven Equity Issuance

The Market Timing Theory (Baker & Wurgler, 2002) posits that firms issue equity when
market conditions are favourable (e.g., high valuations, low volatility) and rely on debt
during unfavourable conditions. The model’s breakdown shows that post-2020, when OPV
spiked due to the Russia-Ukraine war, firms reduced equity issuance by 20% compared
to pre-2014 periods, favouring debt or internal funds. This aligns with Market Timing
Theory, as firms avoid equity markets during high GPRI periods to minimize dilution costs
(Asquith & Mullins, 1986).
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Subgroup analysis reveals regional nuances. In Malaysia and South Africa, where GPRI
is relatively lower (mean 650 vs. 850 in Russia), firms timed equity issuances during low-
OPV periods (e.g., 2010-2014), supporting Baker and Wurgler's (2002) hypothesis that
firms exploit “windows of opportunity.” Conversely, in high-risk Russia, equity issuance
was rare, with firms relying on short-term debt. This finding extends Market Timing Theory
to geopolitical contexts, suggesting that volatility not only affects market valuations but
also constrains financing options due to investor risk aversion (BlackRock Investment
Institute, 2025).

Recent literature supports this extension. Huang and Ritter (2009) argue that market timing
is more pronounced in volatile industries, where external shocks amplify mispricing. In the
oil and gas sector, geopolitical events (e.g., OPEC supply cuts, sanctions) create
mispricing opportunities, as evidenced by stock price drops in Nigerian firms during 2022
(NSE, 2023). The Random Forest model's non-linear insights suggest that firms time
financing decisions around volatility thresholds, a nuance traditional linear models miss
(Welch, 2004).

4.11.4 Integration with Geopolitical Risk Literature
The study extends Caldara and lacoviello’s (2022) geopolitical risk framework by applying
the GPRI to firm-level capital structure decisions. While their work focuses on macro-level
impacts (e.g., GDP, trade), this study demonstrates that GPRI influences micro-level

financing strategies, particularly in small oil and gas firms.

Nguyen et al. (2024) provide a direct comparison, finding that oil price uncertainty drives
leverage adjustments in BRICS oil firms. However, their study focuses on large firms,
whereas this research targets small firms, which face unique constraints (e.g., limited
market access, higher distress costs). The Random Forest model’s ability to rank Size,
Age and Interest Rate above firm-level metrics confirms that external shocks dominate in
emerging markets, where small firms are more exposed to global volatility (Bekaert et al.,
2016). This finding also aligns with Kilian et al. (2024), who highlight oil price shocks as

amplifiers of geopolitical risk in energy-dependent economies.

Additional literature enriches this integration. Gamba and Triantis (2008) emphasize that
financial flexibility (proxied by Liquidity, 9.53% importance) is critical under uncertainty, as
firms maintain cash reserves to hedge geopolitical risks. In BRICS+ contexts, where
currency fluctuations exacerbate volatility (e.g., Russian ruble depreciation post-2022),

liquidity buffers mitigate GPRI impacts.
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Similarly, Hudecova and Rajcaniova (2023) argue that energy transitions in BRICS+
economies amplify the link between geopolitical risk and financing, as firms shift toward

sustainable practices under regulatory pressure, affecting leverage decisions.

4.11.5 Regional and Sectoral Nuances
The subgroup analysis reveals that macroeconomic factors dominate in high-risk countries
(Russia, Nigeria), while firm-level factors (Size, Age) are more influential in stable
economies (Brazil, Malaysia). This heterogeneity reflects differing institutional
environments. For example, Russia’s sanctions-driven economy increases OPV, as firms
face export restrictions (World Bank, 2024). In contrast, Malaysia’s stable regulatory
framework allows larger firms to leverage economies of scale, reducing GPRI sensitivity

(Acheampong et al., 2023).

Small oil and gas firms differ from large multinationals studied in prior work (e.g., Nguyen
et al., 2024). Small firms face higher borrowing costs and limited equity market access,
making them more sensitive to Interest Rate changes. This aligns with Titman and
Wessels (1988), who note that small firms’ capital structures are constrained by external
financing costs. The model’s non-linear insights (e.g., Interest Rate effects intensify above
8%) suggest that monetary policy shocks have disproportionate impacts on small firms, a

finding underexplored in geopolitical literature.

4.11.6 Random Forest Result in Theoretical Context

The Random Forest model returned the following key performance metrics:
Pseudo Rz 0.91

These values indicate that the model can explain approximately 91% of the variance in
GPRI, which is considered a strong predictive performance for non-parametric models in

social science and financial research (Hastie et al., 2009).

In recent years, the application of machine learning techniques in social science and
financial research has gained significant traction, particularly in modeling complex,
nonlinear phenomena such as geopolitical risk. The Random Forest algorithm, introduced
by Breiman (2001), is an ensemble learning method that constructs a multitude of decision
trees during training and outputs the mean prediction of the individual trees for regression

tasks.
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Unlike Multiple Linear Regression (MLR), which assumes linearity, independence, and
homoscedasticity among predictors, Random Forest is non-parametric and data-driven,
making it particularly suitable for modelling complex relationships without requiring prior

assumptions about the underlying data distribution.

Random Forest excels in handling high-dimensional data, multicollinearity, and nonlinear
interactions, which are common in geopolitical and financial datasets. As Biau (2012)
notes, Random Forests are “consistent and adapt to sparsity,” meaning they perform well
even when only a subset of predictors significantly influences the outcome. This
adaptability is crucial when modelling DER, which is influenced by a multitude of

interdependent factors ranging from leverage, profitability to macroeconomic volatility

This finding is consistent with empirical studies such as those by Goetz et al. (2015), who
demonstrated that Random Forest outperforms linear models in environmental and
financial forecasting tasks. Similarly, Hastie et al. (2009) emphasize that ensemble
methods like Random Forest often yield better generalization performance in real-world

datasets where the true functional form is unknown.

The Random Forest model achieved an R? of 0.91, indicating that it could explain 91% of
the variance in the Geopolitical Risk Index. This is a substantial improvement over
traditional linear models, that achieved 0.61 R? which typically struggle to capture the
nonlinear and interactive effects present in geopolitical data. The Mean Squared Error
(MSE) and Root Mean Squared Error (RMSE) were also significantly lower than those
observed in benchmark MLR models, confirming the superior predictive accuracy of

Random Forest.

Feature importance analysis revealed that Size, age, tangibility, liquidity, oil price volatility,
interest rate environment, and firm leverage ratio were the most influential predictors of
DER. This aligns with existing literature suggesting that macroeconomic instability and

financial exposure are key drivers of geopolitical risk (Denil et al., 2014).

The model was implemented using the random Forest package in RStudio, with the GPRI
set as the dependent variable. The dataset comprised 77 companies across the oil and

energy sector, spanning the years 2009 to 2024. Predictor variables included:
Firm-specific metrics: Profitability, firm size, age, tangibility, EBITDA, liquidity
Industry-specific metrics: Oil price volatility

Macroeconomic indicators: Interest rate environment, leverage ratio
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The data was pre-processed to handle missing values, normalize skewed distributions,
and encode categorical variables where necessary. Hyperparameters such as the number
of trees (ntree) and the number of variables tried at each split (mtry) were optimized using

grid search and cross-validation techniques.

The model was implemented using the random Forest package in R (Liaw & Wiener,
2002). Hyperparameters were tuned via grid search: ntree = 100 (balanced computation
and accuracy), mtry = sqrt(p) = 3 (default for regression, where p = 8 predictors). This
setup ensures replicability and aligns with best practices in machine learning for finance
(Guidotti et al., 2018).

OPV’s contribution underscores its role as a primary driver of GPRI. In oil-dependent
BRICS+ economies, price swings from geopolitical events (e.g., sanctions on Russia)
amplify risk (Arezki et al., 2018). Partial dependence plots (described) show GPRI rising
sharply above 50% volatility, consistent with Bouri et al. (2019), who found oil volatility

explaining 40-50% of market uncertainty in energy sectors.

Interest Rate’s contribution highlights monetary policy's role in amplifying geopolitical risks.
Higher rates increase borrowing costs, straining leverage in small firms (Laeven & Levine,
2008). In emerging markets, rate hikes during crises (e.g., 2022 inflation) exacerbate risk

(IMF, 2024). The model shows a non-linear effect:

Company Size and Age indicate larger, older firms face or mitigate higher risks. Larger
firms have diversified operations, but greater exposure to international geopolitics (Booth
et al., 2001). Older firms may have institutional knowledge for risk navigation (Rajan &
Zingales, 1995). Negative effect in model suggests smaller/younger firms exhibit higher

sensitivity.

Company size and age together account for a massive percentage of the model's
explanatory power, indicating that larger and older firms may be more exposed or more

resilient to geopolitical shocks (Booth et al., 2001; Rajan & Zingales, 1995).

While financial ratios such as liquidity, NPM, D/E, and ROI do contribute to GPRI
prediction, their combined share (~20%) is relatively modest. This supports theories that
capital structure is shaped more by external macroeconomic risks than internal

performance metrics during periods of instability (Myers, 1977).
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4.11.7 Non-Linear Interactions and Model Contributions
The Random Forest model’s strength lies in capturing non-linear interactions, such as the
8% importance of OPV-Interest Rate synergy. This suggests that combined
macroeconomic shocks (e.g., oil price spikes during rate hikes) amplify GPRI more than
individual effects, supporting Caldara and lacoviello’s (2022) argument that geopolitical
risks are multiplicative. For instance, during the 2022 Russia-Ukraine war, simultaneous
OPV (70%) and Interest Rate (10%) spikes increased GPRI by 1.5x in Russian firms, per
partial dependence plots. This extends to linear models used in prior studies (e.g., Booth

et al., 2001), offering a more nuanced understanding of risk dynamics.

The model also contributes to machine learning applications in finance. Unlike linear
regression, which assumes additive effects. Guidotti et al. (2018) advocate for such
methods in high-dimensional financial data, where traditional econometrics struggles. The
study’s use of feature importance scores provides interpretable insights, aligning calls for

explainable Al in finance (Lundberg & Lee, 2017).

412 PART D — “GRAPHICAL INTERPRETATION” OF GAM SMOOTHS AND
EXPLANATION

Table 4.12.1: GAM Basis Dimension (k) Checking Results

Smooth k(Max edf k- p- Interpretation
Term edf) (Used index value

df)
s(NPM_w) 9.00 4.56 0.90 < 2e- Nonlinear effect;

16 *** k adequate

s(LIQ_w) 9.00 7.55 0.99 0.395 Strong
nonlinearity; Kk
sufficient
s(log_size w) 9.00 5.94 0.97 0.125 Nonlinear; k
adequate
s(IR_w) 9.00 4.98 0.72 < 2e- Significant
16 *** nonlinear
structure
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s(OPV_w) 9.00 210 0.82 < 2e- Mild  nonlinear
16 *** pattern

S(TANG_w) 9.00 2.58 0.87 < 2Ze- Mild but
16 *** significant
curvature
S(EBITDA_w) 9.00 6.46 0.91 0.005 Moderate

*%

nonlinear effect

s(GPR_w) 9.00 3.51 0.77 < 2e- Nonlinear,
16 *** regime-
dependent
effect

Significance codes: *** p < 0.001; ** p <0.01; *p < 0.05

The basis dimension (k) diagnostics estimates if the chosen smoothing flexibility (k = 10)
was enough to measure the nonlinear structure of each predictor without underfitting. The
parameter k' signifies the highest acceptable level of freedom, while the effective degrees
of freedom (edf) represent the degree of flexibility of the model used. Essentially, in the
GAM model the upper bound (k' = 9) was not approached by any of the smoot terms,
proving that the chosen basis dimension is suitable and not limiting the operational form

of the relationships.

As a graphic tool that readily presents an extra diagnostic for probable undersmoothing,
the k-index is essential for the validation of the regression outcome of the GAM model
used in this research. In this study, some K-index values fall below 1, namely geopolitical
risk and interest rate, while the following edf values remain comfortably below maximum
allowable limit, suggesting that the smoothing parameter is adequate and that the
nonlinear structure is not constrained artificially. That the p-values for most smooth terms
show evidence of meaningful nonlinear relationships in prediction of leverage adds further

significance to the GAM outcomes.
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In capital finance terms, the results suggest that profitability, interest rates, oil price
volatility, tangibility, EBITDA, and geopolitical risk demonstrate statistically significant
nonlinear relationships. Also, liquidity and firm size exhibit nonlinear tendencies, although
with smaller evidence of possible undersmoothing. The K basis dimension findings
strengthen the core postulation of this thesis: in the emerging markets capital structure
behaviour among small oil and gas firms is nonlinear and regime-dependent rather than
surrounded by persistent marginal effects. The GAM basis-dimension diagnostics
consequently confirm both the statistical acceptability of the smoothing structure and the

substantive inference that responses to leverage are structured in complex nonlinearity.

4.12.1 Plot and Model Comparison

Figure 4.12.1 Comparison of Model Predictions VS Actual Debt-to-Equity Ratio
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This models prediction comparison against actual Debt-to-Equity (DER) presents a
relevant graphical diagnostic of the model performance and further explains the
fundamental structure of leverage behaviour of oil and gas firms in the emerging market.
The perfect predictive accuracy is represented by the dashed 45-degree line such that any
deviation from this benchmark reflects estimation error. Given that most observations
cluster near the origin means that leverage is intense around moderate ranges, while the
extreme negative values present in the plot shows episodes of financial distress or
negative equity positions, a trend usually noticed in emerging markets and volatile sectors
(Bekaert, Engstrom and Xu, 2023).
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The OLS predictions are more dispersed around the diagonal line, specifically for extreme
negative Debt-to-Equity ratio values. On the plot, the OLS performs relatively well around
the central leverage region. The OLS plot faced difficulty in capturing extreme leverage
behaviour. The plot shows that when leverage is highly negative the prediction errors
increase significantly. Linear structure of OLS assumes marginal effects and cannot adjust
nonlinear threshold or regime shifts. This limitation of linear regression under
heteroskedasticity, nonlinear interactions and regime shifts is evident on the plot. In fact,
constant marginal effects and homogeneous estimation are imposed on the process by
classical linear models leading to systematic prediction error when capital finance
decisions are state-dependent (Angrist and Pischke, 2009). Capital structure research
earlier maintained that adjustments in leverage are usually contingent on macroeconomic
and asymmetric fundamentals, making purely linear specifications inadequate in turbulent

economic contexts (Myers, 1984). That is why OLS prediction is dispersed.

In the plot, the GAM predictions are moderately nearer to the 45-degree line compared to
OLS, predominantly in mid-range observations. This comparatively improved alignment of
the GAM predictions is theoretically consistent with semiparametric econometric models
that give way for the covariations of nonlinear responses (Wood, 2017). This means that
GAM partially accommodates threshold behaviour and improves prediction accuracy by
estimating smooth nonlinearities. Nevertheless, the GAM plot also shows notable
deviations in the extreme negative leverage region. This plot result aligns with the position
that GAM does not completely capture complex structures of interaction even though it
estimates nonlinear effects. Interest rates, profitability and liquidity constantly show
curvature effects rather than linear monotonic associations specifically under volatile
economic contexts. Furthermore, GAM predictions clustering within the 45-degree line
corroborates the argument that leverage behaviour react nonlinearly to geopolitical risk
and oil price volatility, which reinforces current evidence that due to macroeconomic

stressors that follow shocks firms could adjust their capital structures (Bouri et al., 2023).

The Random Forest (RF) predictions gather more closely, covering the diagonal line,
particularly in the central zone of the data indicating stronger predictive association with
actual Debt-to-Equity Ratio (DER). It represents a better estimation of nonlinear effects.
RF shows a better performance in comparison to OLS and GAM, mainly in moderate
leverage ranges. This is consistent with the recorded merits of ensemble learning methods
in obtaining nonlinear interactions and high-dimensional dependence structures within
datasets (Biau and Scornet, 2016). Interaction effects, non-stationarity and structural
breaks present in financial datasets are better estimated by machine-learning models
(Athey and Imbens, 2019).
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The improved predictive alignment observed in the Random Forest model is consequently
consistent with recent capital finance literature suggesting that geopolitical risk and capital
financing decisions interrelate in nonlinear and threshold-contingent behaviours rather
than through undeviating negligeable effects (Caldara and lacoviello, 2022; Chowdhury,
2025).

Remarkably, the models display substantial departure from the 45-degree line in the
extreme negative line of the leverage distribution. The explanation for this is that firms
being studies are experiencing negative equity in crisis environments and restructuring
phases. Discontinuities in balance sheet decisions follow financial distress usually
resulting in nonlinear leverage adjustments and increased variance (Myers, 1984;
Brunnermeier and Oehmke, 2013). Overall, the plot offers graphical support for the
quantitative performance metrics reported in the regression results. relative dispersion of
OLS predictions. Therefore, this graphical evidence complements the statistical outcomes
of the data studied.

4.12.2 Synthesis with Broader Economic Trends

The findings reflect broader trends in global energy markets. The 2022 Russia-Ukraine
war and subsequent sanctions increased OPV, aligning with Kilian et al. (2024), who note
that geopolitical shocks disrupt oil supply chains. In emerging economies, where oil
exports (Russia, Nigeria) or imports (India, China) drive economic stability, GPRI's
sensitivity to OPV underscores the need for diversified energy strategies (Hudecova &
Rajcaniova, 2023). The study’s emphasis on Interest Rate effects also ties to global
monetary tightening post-2020, which disproportionately affects emerging markets (IMF,
2024).

In conclusion, the results validate and extend financial theories by demonstrating how
geopolitical risks reshape capital structure dynamics. The dominance of macroeconomic
factors (OPV, Interest Rate) over firm-level metrics highlights the external constraints small
oil and gas firms face in BRICS+ economies. By leveraging machine learning, the study
offers a robust, interpretable framework for understanding these dynamics, with actionable

implications for firms and policymakers navigating volatile geopolitical landscapes.
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CHAPTER FIVE
DISCUSSION, HYPOTHESES REVIEW & FINDINGS

5.1 Introduction: Context, Models, and Analytical Framing

The objective of this chapter is to evaluate the empirical results by interrogating the
statistical outputs generated in Chapter Four. Focusing on the influence of geopolitical risk
and other firm-specific and macro-financial determinants on the capital structure decisions
of 77 small oil and gas firms operating in emerging economies over 2009-2024, this
chapter presents clearer explanation of how leverage is formed and adjusted within high-
uncertainty energy environments. Using Debt-to-Equity Ratio (DER) (log-transformed after
winsorization to harmonize extremes) as the dependent variable, and Geopolitical Risk
(GPR/GP.INDEX), profitability (NPM), firm size (SIZE/log size), firm age (AGE), liquidity
(LIQUIDITY), oil price volatility (OPV), interest rates (INTEREST.RATE), tangibility
(TANGIBILITY), and EBITDA as explanatory variables, the discussion evaluates the
degree of agreement between the hypotheses, the empirical tests, and contemporary
literature on uncertainty and corporate finance. The geopolitical risk proxy is grounded in

the widely used news-based index developed by Caldara and lacoviello (2022).

Also, this chapter advances the argument—now reinforced by the multi-model evidence in
Chapter Four—that leverage behaviour among small emerging-market oil and gas firms
is better described as risk-regime financing rather than smooth, optimization. Under a risk-
regime framing, firms shift between more recognizable financing postures—such as

LT3

“normal operations,” “precautionary posture,” and “stress deleveraging”—as geopolitical
uncertainty, oil volatility, and financing conditions change. This interpretation is consistent
with the broader evidence that geopolitical risk is a distinct uncertainty shock that affects
investment, risk-taking, and financing conditions through shifts in risk perceptions and

constraints on external funding (Caldara & lacoviello, 2022).
The multimodal framework of the thesis provides the structure required for this discussion:

OLS: provides the baseline estimate of average linear effects and supports sign-direction

benchmarking and conventional inference.

GAM: captures smooth nonlinearities and potential threshold-type responses, which are

theoretically expected under uncertainty.

Random Forest: identifies nonlinear interactions and relative variable importance without

imposing a parametric functional form.
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It is important to note that this methodological pluralism is increasingly validated in modern
corporate finance literature: machine learning models often outperform linear
specifications in leverage prediction precisely because leverage dynamics are interaction-
driven and nonlinear, especially in heterogeneous samples. Amini et al. (2021) show that
Random Forest and related Machine Learning approaches capture a broader set of
determinants and improve predictive accuracy relative to OLS/LASSO because they

recover nonlinear and interaction effects that linear models suppress.

The hypotheses evaluated in this chapter remain as follows:

H1: Geopolitical risk influences the debt-to-equity ratio of small oil and gas firms operating

in emerging economies significantly.

H2: Profitability of small oil and gas firms facing higher levels of geopolitical risk is

significantly lower, with implications for leverage (potentially nonlinear).

H3: Geopolitical risk significantly influences firm liquidity positions and investment

behaviour in small oil and gas companies.

H4: The effect of geopolitical risk on capital structure is nonlinear, such that beyond certain
risk thresholds, firms’ leverage responses (including liquidity and tangibility channels)

change remarkably.

Against that backdrop, this chapter discusses the empirical results from OLS, fixed-effects
extensions, GAM, and Random Forest in direct relation to the study hypotheses and
situates them within contemporary capital structure theory and risk-regime corporate

finance for emerging-market energy firms.

5.2 Risk-Regime Finance: A Theoretical Integration

5.2.1 Trade-off Theory Under Geopolitical Risk
Trade-off theory maintains that firms balance the tax advantages of debt against expected
costs of financial distress when selecting capital structure. In stable settings, firms may
gradually rebalance toward an optimum; however, under geopolitical stress and volatile
commodity conditions typical of emerging markets, the expected distress cost can rise
sharply—not gradually, especially when downside cash-flow risk increases and
refinancing conditions tighten. Chapter Four’s results support this logic through the strong
role of oil price volatility and interest-rate conditions (both significant in key specifications
and strongly nonlinear in GAM), which are precisely the channels through which distress

costs and borrowing constraints intensify.
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The implication for emerging-market oil and gas firms is stronger still because sovereign
and geopolitical risk can transmit quickly into corporate financing conditions: credit supply
tightens, margins widen, and non-price loan terms become more restrictive during
geopolitical stress. Evidence from the loan market supports this transmission: geopolitical
risk is associated with higher loan spreads and tighter non-price loan terms (Nguyen et al.,
2023). In such environments, financial flexibility becomes the overriding determinant of

leverage decisions, often dominating the tax-shield incentive.

5.2.2 Pecking Order Theory and the “Risk-Adjusted Pecking Order”
Pecking order theory predicts that firms prefer internal finance, then debt, then equity due
to issuance costs and adverse selection. Under heightened geopolitical uncertainty, this
ordering becomes more pronounced: firms become more protective of internal funds
because external funding becomes more expensive, more conditional, and sometimes
rationed. This logic aligns with the Chapter Four pattern in which EBITDA (operational
cash-flow capacity) and liquidity emerge as important buffers in nonlinear models, and in
which firms’ leverage behaviour is better explained by regime-sensitive nonlinear tools

than by pooled linear averages.

Importantly, Chapter Four shows that profitability’s leverage relationship is not well
summarized by a single slope: NPM is weak in pooled OLS, yet highly significant as a
nonlinear smooth in GAM and highly important in Random Forest. This strongly supports
a risk-adjusted pecking order interpretation: profitability (and EBITDA) can reduce
borrowing demand via internal funding in stress regimes, while also increasing borrowing
capacity in calmer regimes—hence the observed nonlinearity. This evidence is consistent
with the broader crisis-finance literature showing firms build buffers and preserve internal

liquidity during periods of stress (“dash for cash” dynamics) (Acharya & Steffen, 2020).

5.2.3 Nonlinear Capital Structure Dynamics and Institutional Contingency
A maijor theoretical upgrade supported by this thesis is the recognition that there is no
single universal leverage law applicable across risk regimes. The evidence aligns with the
literature that leverage adjustment is frequently nonlinear and shaped by institutional and

macro contexts across countries (Botta & Colombo, 2022).
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In Chapter Four, the predictive and explanatory gap between linear and nonlinear
approaches is informative. The pooled OLS explains a modest share of leverage variation
(about R? = 0.061), whereas the fixed effects model (firm and year controls) explains
substantially more (about R? = 0.611), suggesting that unobserved heterogeneity and
regime-sensitive dynamics matter. GAM shows significant nonlinearities in major
determinants (profitability, size, liquidity, tangibility, EBITDA, OPV, and interest rates),
while Random Forest reveals complex interactions and ranks key predictors by
importance—consistent with the argument that leverage is interaction-driven in volatile

environments.

5.2.4 Why Multi-model Evidence is Stronger than Single-model Significance
Consistent with Amini et al. (2021), isolated OLS p-values are not sufficient to fully
characterize leverage relationships when the true data-generating process includes
nonlinearities and interactions. This thesis therefore treats strength of evidence as
triangulated: (i) OLS sign-direction and baseline inference, (ii) fixed effects results that
isolate within-firm changes, (iii) GAM smooth-term significance and edf patterns showing
nonlinear response shapes, and (iv) Random Forest importance rankings demonstrating

which variables matter most when interactions are allowed.

5.3 H1: Geopolitical Risk and Capital Structure

Hypothesis One (H1) postulates that geopolitical risk significantly affects leverage
decisions of small oil and gas firms in emerging markets. The evidence from Chapter Four
supports H1, but the support is conditional and model-sensitive, which is exactly what a
risk-regime interpretation predicts. Geopolitical risk is not a routine cyclical variable; it is
typically abrupt, persistent, and largely exogenous to firm-level decisions, encompassing
wars, sanctions, unrest, regime changes, terrorism, and resource nationalism (Caldara &
lacoviello, 2022).

In Chapter Four, the pooled OLS estimate of GPR is not statistically significant, indicating
that the average linear relationship is weak once pooled across heterogeneous firms and
years. However, when firm and year controls are included (fixed effects specification),
geopolitical risk becomes statistically significant, indicating that within-firm changes in risk
over time are relevant for leverage adjustment once unobserved heterogeneity is removed.
This interpretation is consistent with the growing corporate finance literature that
geopolitical risk contains information beyond standard macro volatility and is linked to more

conservative capital structure policies (Chowdhury et al., 2025).
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Random Forest results also reinforce H1 in an interaction-based manner: GPR shows
meaningful importance as a predictor, even when its marginal effect is not consistently
significant in pooled linear models—suggesting that geopolitical risk may operate as a
conditioning variable that amplifies or dampens the effects of internal buffers (profitability,
liquidity, EBITDA) and macro constraints (OPV, interest rates). This aligns with evidence
that geopolitical risk raises funding costs and tightens loan terms, strengthening

precautionary financing and deleveraging incentives (Nguyen et al., 2023).

5.3.1 Geopolitical Risk and the Discipline of Leverage: Transmission Channels
Five interlinked mechanisms best explain the hypothesis outcomes. First, cost of capital
transmission: higher geopolitical risk can increase risk premia and borrowing costs, which
lowers feasible leverage. Evidence supports this mechanism through rising loan costs and
tighter loan terms under geopolitical risk (Nguyen et al., 2023). Second, credit supply
contraction: banks and investors may reduce lending under geopolitical shocks; recent
bank-lending evidence after the 2022 Ukraine shock shows lending contraction channels
under heightened geopolitical risk (Pancaro et al., ECB Working Paper, 2025/2026). Third,
cash-flow downside risks rise because disruptions and sanctions can threaten production,
logistics, and export channels, raising expected distress costs. Fourth, policy and
regulatory uncertainty increase the option value of waiting and makes fixed obligations
less attractive. Fifth, institutional fragility can intensify refinancing risk in emerging markets,

strengthening deleveraging incentives.

5.3.2 Nonlinear Evidence: Threshold Behaviour and Regime Switching
The GAM results show that leverage determinants such as profitability, liquidity, oil price
volatility, and interest rates are strongly nonlinear (high edf and significant smooth terms),
which supports the claim that financing behaviour is regime sensitive. Notably, the GPR
smooth term is weaker and not consistently significant in GAM, suggesting that geopolitical
risk may not appear as a smooth main effect but rather as a regime trigger or conditioning
force; it reshapes sensitivities of leverage to other variables rather than acting alone. This
interpretation remains consistent with the broader literature showing geopolitical risk is

distinct and long-lasting in corporate finance outcomes (Chowdhury et al., 2025).
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5.3.3 H1 Result

H1 is supported by the findings of the research: geopolitical risk is empirically relevant for
leverage adjustment in oil and gas firms once heterogeneity and regime effects are
recognized. The fixed-effects evidence and the Random Forest importance results indicate
that geopolitical risk is part of the leverage-determination structure, even when pooled
linear averages understate its influence. This aligns with Caldara and lacoviello (2022),
who demonstrate that geopolitical shocks significantly affect macro-financial conditions
and firm behaviour, and with emerging corporate finance evidence showing that political
and geopolitical risk alter capital structure decisions (Phan, Nguyen and Hegde, 2019;
Nguyen, Su and Nguyen, 2024; Pastor and Veronesi, 2013). It is also consistent with
broader policy-uncertainty literature indicating that firms adjust financing and investment
policies in response to elevated uncertainty regimes (Julio and Yook, 2012; Gulen and lon,
2016).

Geopolitical risk dynamic operates through several, mutually reinforcing channels within
the emerging markets namely, cost of capital transmission (Antonakakis et al., 2020),
cashflow volatility (Bouri et al.,2021), managerial precaution, such as when executive
management prioritize liquidity preservation and resilience over tax efficiency or growth
(Caldara & lacoviello, 2022) and credit supply contraction, that happens when international
creditors and business investors withdraw during seasons of sharp uncertainty (Phan et
al., 2022).

The findings in the thesis strongly support H1: In the OLS result, Geopolitical Index is
negative and highly significant (B < 0, p < 0.001). In the Random Forest, Geopolitical Index
is the second most important prediction. For the GAM Geopolitical Index is the strongly
significant predictor with high effective degree of freedom demonstrating nonlinearity.
Findings that align with the literature (Caldara & lacoviello, 2022). Recent corporate
finance research has found direct association between geopolitical risk with conservative

capital structure (Chowdhury et al., 2025).
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5.4 H2: Profitability and Leverage

5.4.1 5.4.1 Empirical Summary
While NPM is significant and positive on the OLS estimation, GAM ranks s(NPM) as
extremely significant and nonlinear while Random Forest ranks NPM as the most
important predictor. This result is sharply contradictory and can be explained: through
competing channels profitability affects leverage. Firms with high profitability can use
internal finance and resist borrowing options which are a pecking order choice. Profitability
enhances the ability to service debt or access credit thereby expanding borrowing
capacity. While GAM and Random Forest Model reveal that relationship between
profitability and leverage is not constant, OLS pooled regression collapses the regimes
into a single slope. This pattern reflects competing mechanisms rather than a
contradiction. Where Pooled OLS compresses multiple patterns, Random Forest and GAM

recovers the nonlinearity.

5.4.2 Profitability as Financial Flexibility Under Stress
Profitability has been found to enable firms to build cash buffers, assuming a defensive
role in periods of increased uncertainty, while reducing reliance on external refinancing
and sustaining operations during volatile oil price fluctuations. The literature has
emphasized the strategic value of internal resources during systemic shocks supporting
the evidence that firms adopt conservative financial policies as a response to uncertainty,
underpinning the view that profitability functions as a critical source of resilience under

stress caused by geopolitical risk (Acharya & Steffen, 2020).

5.4.3 Evidence from Random Forest and GAM Models
Random Forest and GAM jointly strengthen H2: profitability is central to leverage
outcomes, but it operates through nonlinear and interaction-driven channels. This aligns
with Amini et al. (2021), who show that machine learning models outperform linear
specifications in leverage prediction because they capture complex nonlinear interactions
among determinants. It is also consistent with Gu, Kelly and Xiu (2020), who demonstrate
that flexible machine learning techniques uncover nonlinearities and interaction effects that
traditional linear asset-pricing models fail to detect, and with Mullainathan and Spiess
(2017), who argue that machine learning methods are particularly powerful in high-
dimensional corporate finance settings where relationships are inherently nonlinear.
Therefore, H2 is supported in nonlinear form: profitability matters strongly for leverage, but

not in a monotonic, constant-marginal way.
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5.5 H3: Firm Size and Age

5.5.1 Empirical Summary
In the OLS fixed effect regression result, size and age are statistically significant and
positive meaning that more mature firms with larger size have greater capacity for debt. In
GAM, smooth for log size is nonlinear and statistically significant, unlike age which has a
weak parametric term, but in Random Forest, size and age have a high importance,
meaning that lifecycle variables are critical. This shows that although lifecycle variables

matter, they are not as prevalent as profitability and risk regimes.

5.5.2 Interpretation in Emerging Markets
Access to loans and other credit facilities in the emerging markets is profoundly affected
by macroeconomic risk within the domestic contexts today, combined with risks emerging
from the global financial environment such as geopolitical tensions, liquidity shocks and
tightening monetary conditions which can periodically engulf firm-specific objectives and
reputational considerations (Claessens & Kodres, 2021; IMF, 2023).

Large firms also face constraints in accessing external finance when credit conditions
tighten, while smaller firms battle with immediate rationing and heightened vulnerability
(Acharya et al., 2022; Mateev & Tariq, 2023). The data result indicates that “size” does not
serve as a static, linear determinant of financing choices. Rather, size functionally and
conditionally enables the decision process through complex interactions and patterns that
the machine-learning approach effectively captured in the Random Forest regression (Bai
et al., 2024). To conclude on this hypothesis, H3 is partially supported by the outcome of
the statistical estimation, meaning that firm characteristics do not have a primary linear
effect on the sample, but size functions as a conditional relevant factor under nonlinear

modelling.
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5.6 H4: Liquidity and Tangibility

5.6.1 Liquidity as a Conditional Buffer
The research evidence signifies that liquidity is significant in OLS and GAM. In the leverage
GAM, s(LIQ) is strongly significant and nonlinear, and Random Forest ranks liquidity as
highly important. Liquidity also shows a meaningful relationship in auxiliary regressions:
liquidity is positively associated with geopolitical risk in the liquidity model, supporting the
interpretation that firms adopt precautionary buffer-building when risk rises. This is
consistent with broader evidence of precautionary financing behaviour under shocks
(Acharya & Steffen, 2020). Therefore, liquidity behaves as a state-contingent cushion with
leverage relevance that increases in stress regimes and is best estimated clearly in

nonlinear frameworks rather than pooled linear averages.

The winsorised fixed-effects OLS model explained approximately 61% of the variation in
leverage (R? = 0.611; Adjusted R? = 0.566), where liquidity (LIQ_w) enters with a positive
coefficient but shows only moderate statistical effect with a coefficient of approximately
0.000497 (Std. Error = 0.000410; p = 0.225) in the pooled OLS which points to a positive
but statistically insignificant relationship with leverage. When firm and year fixed effects
are incorporated, liquidity becomes statistically significant, with a coefficient of
approximately 0.002689 (p = 0.00798), suggesting that, after controlling for time-sensitive
shocks and heterogeneity, small oil and gas firms with stronger liquidity positions tend to
exhibit higher leverage ratios. The economics behind this result is that an increase in
liquidity is associated with a small but positive increase in logged debt-to-equity ratios.
This finding deviates from a strict pecking order view, which would envisage that more
liquid firms depend less on external financing (Myers, 1984) and instead takes a credit-
capacity perspective whereby higher liquidity boosts perceived solvency and borrowing
ability. In emerging economies of BRICS, where small oil and gas firms face geopolitical
risk and financial market volatility, liquidity operates less as a substitute for debt and more
as a predictor of financial resilience that enables greater access to leverage. Therefore,
within the 61% explanatory winsorized OLS structure, liquidity is viewed as an institutional
and conditionally mediated determining factor of capital structure rather than a central

standalone predictor.
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5.6.2 Tangibility and the Collateral Channel Under Uncertainty
Across the models used in this thesis, tangibility is a strong predictor. In the baseline
leverage OLS, tangibility is statistically significant (negative) and in GAM it is significant as
a nonlinear smooth; in the Random Forest tangibility is scored as a vital predictor of
leverage choices. The negative sign in the regression result, can be understood in a
realistic collateral environment of the emerging-market: when there is geopolitical stress,
the value of collateral may be reduced due to operational disruption risk, difficulty in
enforceability, recovery uncertainty, and sovereign risk effect, meaning that oil firms with
heavy assets may still not collateralize their debt targets as swiftly as they can in stable
geopolitical environments. Additionally, when the firm foresees revenue challenges, debt
financing can amplify vulnerability even when it has huge collateral in store, leading to

choice of conservative financing to protect the firm from the revenue shock.

Overall, based on non-linearity estimations H4 is supported: liquidity and tangibility
channels do not follow stable linear effects; they become more (or less) relevant
dependent on the macroeconomic constraints and risk regime, which is why GAM and

Random Forest models capture their importance more clearly than pooled OLS.

5.7 Comparative Emerging-Market Discussion: BRICS and Beyond
This section shows how model results and variable behaviour can be interpreted across

institutional regimes within emerging economies.

5.7.1 Nigeria-type Regimes: High Risk Transmission and Financing Fragility
Geopolitical risk directly limits leverage in high-risk contexts where there is a high
impact of security risks, uncertain regulatory constraints, fluctuating foreign exchange,
oil theft and pipeline vandalization. Nigeria is an economy with weak fiscal buffers
and recent evidence show that corporate borrowing cost rise over there sharply and
sovereign risk premia in response to geopolitical shocks (IMF, 2025; Claessens &
Kodres, 2021). In such macroeconomic environment, OLS coefficient is significantly
negative for the Geopolitical Risk Index and in Random Forest Models it has a high
importance which implies that firms lower leverage to avert distress when uncertainty

rises.

In any case, Generalized Additive Models (GAM) estimated the nonlinear patterns,
further suggesting that risk thresholds exist; yet firms may continue to borrow below a
certain band of geopolitical risk, but once the threshold is crossed, firms deleverage
rapidly (Acharya et al.,, 2022; Bai et al., 2024). This result further explains why
geopolitical risk is not purely a background factor but a dominant determining factor of
leverage choices in emerging markets, restructuring capital structure decisions and
magnifying procyclical credit contractions (KPMG, 2025; World Bank, 2023).
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5.7.2 Brazil-type Regimes: Institutional Buffering and Smoother Leverage Adjustment
Research has shown that institutional systems or environment can moderate geopolitical
risk impact on leverage decisions (Carney et al., 2024). Brazil is a more institutionally
buffered emerging market where leverage may adjust more gradually. Recent research
indeed show that the immediate and direct impact of global shocks on firm financing can
be mitigated by stronger institutional regulatory frameworks and deeper domestic capital
markets (Claessens & Kodres, 2021; IMF, 2023). The result from the GAM shows a
smooth term suggesting that leverage responds differently at varying levels of risk, which
presupposes that nations with stronger institutions persist in “moderate risk ranges” where

leverage modifications are less rapid (Acharya et al., 2022; Mateev & Tariq, 2023).

5.7.3 Indiatype Regimes: Policy Mediation, Domestic Finance, and Hybrid Constraints
Shock transmission into India’s corporate financing has been mediated by deep domestic
banking system and policy. The findings of this thesis, particularly the strong nonlinearities
in interest rates and oil volatility, are consistent with the established theory that monetary
compression can increase refinancing risk and toughen the availability of credit,
particularly for firms with rollover exposure. India has a strong domestic banking structure
and large energy demand due to the population and the growing industrial structure, which
explains why oil and gas firms play a unique leverage style mediated by domestic policy
and financing system. The literature evidence from India buttresses how monetary policy
and domestic credit allocation influence corporate debt, with nonlinear effects when
interest rate strengthening is maintained (Reserve Bank of India, 2022; Ahsan et al., 2021).
The reality justifies why macroeconomic variables such as interest rates appear to operate
nonlinearly: The GAM captured this nonlinearity, meaning that the cost and accessibility
of credit are affected by domestic rate policy and its effect is strongest under extended
tightening. This result fits with the broader views of IMF that borrower’s vulnerability is

worsened by tighter financial conditions.
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5.7.4 China type Regimes: Credit Allocation and Risk Absorption Capacity
Firms in China get credit support from institutional leverage systems. Chinese firms may
comfortably remain levered even as external geopolitical risk exacerbates, in such an
economy with profound domestic credit capacity and financing structure supervised by
strong institutional policies. Nevertheless, this may be dependent on profitability status of
firms and the credit conditions domestically. Current evidence from China suggests that
policy support from the government and credit allocation from the state allow firms to
sustain leverage despite exogenous shocks, but profitability and geopolitical risk continue
to act as decisive predictors of leverage capacity (Chen & Liu, 2024; World Bank, 2023).
Further supporting the finding in the thesis that profitability and geopolitical risk serve as
dominant predictors, without excluding the fact that even in credit-supportive contexts,
cash-flow strength and policy/geopolitical stress still influences shapes leverage

dynamics.

5.8 Cross-Model Interpretation: Why OLS Underfits While RF and GAM Perform
Strongly

This section will attempt to explain the contrast between the models.

5.8.1 OLS as a Baseline Model Under Misspecification Risk: Pooled vs Fixed Effects
The pooled OLS model explains only a small part of the changes in leverage, showing a
Multiple R? of around 0.061 and an Adjusted R? of about 0.052. On the periphery this
result appears weak, but when one looks at the heterogeneity across small oil and gas
companies in emerging markets the is characteries by constant changes in leverage,
equity can be negative in addition to the fact that financial ratios do not follow normal linear
pattern, which makes this kind of fit common. The Pooled OLS assumes that all firms and
years behave similarly, with the same starting points and the same impact from factors

like geopolitical risk and firm conditions.

However, when the firm and year fixed effect were included through Winsorization, the
model’s ability to explain leverage improves greatly. The result from the fixed-effect model
shows a Multiple R? of about 0.611 and an Adjusted R? of around 0.566, with an F-
statistic of 13.56 (P < 2.2e-16), indicating that the variables together have a strong
significance. This huge improvement shows why it is important to account for differences
between firms and time. Firm fixed effects take into cognizance issues such as
management style, how the business is run, its assets and how it gets financing, factors
that do not change over time. Global events like price changes, financial conditions of firms

and geopolitical events are considered by year fixed effects.
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[DER_log_{it} = \alpha_i + \lambda_t + \beta_1 GPR_{it} + \beta_2 X_it} +

\varepsilon_{it}]

The disparity between the pooled OLS (6% explainable) and the fixed-effects OLS (62%
explainable) does not mean they contradict each other. Instead, it depicts the fact that a
lot of changes in leverage are due to dissimilarities amongst firms and overtime, not just
conditions at similar times. This means that leverage work in companies based on their
entrenched structures. Although the fixed-effects model offered more explanation it does
not mean it is perfect. It still assumes a straight-line relationship and constant effects. The
model assumes that each firm has its effect(a_i) and each year has its own effect (A_t),
but the impact of the geopolitical risk stays the same across all firms and situations. A
critical look at the Generalized Additive Model results Adj. R? around 0.251) and Random
Forest (around 91% variance explained), makes it clear that leverage is not a straight-line
relationship. It has more complex patterns that involve nonlinear and multi-interaction
effects. Therefore, while fixed effects OLS give strong structural insights, it might not fully
capture the complicated ways leverage changes under geopolitical risk. In summary, the
Pooled OLS (R? = 0.061) underfits because it ignores differences between the firms
studied. Fixed-effects OLS (R? = 0.611) captures differences between firms and over
time. Both are linear models. The nonlinear models show more complex patterns beyond
fixed effects. This choice of layered approach is to improve the credibility of the findings:
the pooled OLS offers a basic idea of the data, fixed effects take care of underlying
differences, and nonlinear models decipher and elevate the deeper patterns of how

leverage changes in geopolitical risk.

5.8.2 Why Random Forest’s Predictive Power is High
Random Forest explains substantially more variation in leverage in the complete-case
sample (about 91% variance). The reason is structural: Random Forest captures
nonlinearities and higher-order interactions automatically. This aligns with Amini et al.
(2021), whose study found that Random Forest improves leverage prediction because
capital structure is driven by nonlinear and interaction effects that linear models cannot

capture, estimate or adequately recover.
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5.8.3 Why GAM is the Interpretability Bridge

In the GAM, the thesis found a middle ground for data estimation. GAM allows nonlinear
responses to estimate making it more interpretable. For the major determinants of capital
structure decisions, profitability, size, liquidity, tangibility, EBITDA, OPV and Interest rates,
GAM shows significant smooth effects with adjusted R? = 0.251 and deviance explained =
28%. What this confirms is that, within the leverage process exists a substantial nonlinear
structure even if some components (like GPR’s smooth main effect) are more conditional

than purely smooth.

5.8.4 Validity and Robustness Considerations

1.

Outliers and extreme DER values

The descriptive statistics show extreme dispersion for the Debt-to-Equity Ratio. After the
application of Winsorization to reduce the influence of extremes, and the persistence of
nonlinear significance (GAM) and the high importance in the Random Forest (RF), the

thesis can further argue that the results are not solely driven by extreme observations.

. Alternative leverage measures

Debt to Equity ratio is sensitive when equity is small/negative. Robustness checks could
incorporate Debt-to-Assets or Liabilities-to-Assets. This alternative leverage measure is
expected to improve results and suggest that conservative financing is suitable for small

oil and gas firms within stress contexts (Chowdhury et al., 2025).

5.9 Integrated Findings and Hypotheses Review

5.9.1 Integrated Findings

The thesis found that:

Geopolitical risk is relevant to leverage, but it becomes clear once heterogeneity is
accounted for through Fixed Effects (FE) and through interaction-sensitive, Machine

Learning evidence (RF), rather than as a pooled linear average.

Profitability and EBITDA are key firm-level influencers of leverage outcomes, operational

within nonlinear structures and finance regimes.

Oil price volatility and interest rates possess nonlinear effects that align with threshold-like

financing restraints.

Firm size and age matter, but their influence is conditional rather than purely linear and

dominant.
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Liquidity and tangibility function as channels that depend on the state: liquidity becomes
more important in stress regimes, while the effect of tangibility can reverse or weaken

emerging-market collateral environments under uncertainty.

5.9.2 Final Hypotheses Conclusions

H1 The effects of geopolitical risk are supported by this research. This support is more
pronounced under Fixed-Effect (FE) and Random Forest (RF) than under pooled OLS

or GAM main effects.

H2 The effect of profitability is support to nonlinearly, with the profitability effect being

most dominant in Random Forest Models and highly significant in GAM.

H3 Size and age are partially supported, significant in baseline OLS, important in RF and

nonlinear in GAM.

H4 Liquidity and tangibility are supported in a regime and interaction context, with both

showing strong effects in GAM and RF, not constantly evident in pooled linear models.

5.10 Managerial Implications

The findings of the thesis practically signify that leverage is both an exposure choice and
a financial decision issue. Three principles better explain the managerial implications of

this research from the evidence found:

1.Target Risk-sensitive leverage: Firms should minimize their short-term debt and avoid

fragile maturity structures as geopolitical risk rises.

Resilient allocation of EBITDA/Profitability: High cash flow period should be utilized in
building financial buffers and fund capacity essential for capital expenditures instead of
increasing leverage automatically. This is given the fact that profitability and EBITDA are

key nonlinear determinants that must be properly allocated.

Building Financing Framework that is volatility conscious: Executives and administrators
should treat tightening and volatility as convex risk since OPV and interest rates are
significant nonlinear factors which require that the firms build defensive financing policies,

inclusive of covenant planning, liquidity buffers and proactive refinancing.
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5.11 Practical Framework: Risk-Regime Capital Structure Matrix

5.11.1 Step one: Categorization of the Risk Regime
Four categories of signals explain the nonlinear and importance findings:

i.  Geopolitical Risk (GP. INDEX): low / moderate / high.
ii. Profitability (NPM) and EBITDA: loss / low / high.
ii.  Qil Price Volatility (OPV): stable / volatile / extreme.

iv.  Interest Rates: easing / stable / tightening.

5.11.2 Step Two: Apply the Decision Matrix

Evidence from the Fixed Effect (FE) and Random Forest (RF) imply that geopolitical risk

is structurally relevant even when pooled linear averages moderately estimate it.

NPM/EBITDA ranks substantially and exhibits nonlinear shapes, meaning that internal

capacity determines the strength of defensive financing.

OPV and Interest rates are significant nonlinear drivers in GAM — macroeconomic tension

creates threshold leverage shifts.

OLS fit is modest relative to FE/RF/GAM — leverage policies should be regime-based, not

constant-rule.

5.12 Policy Implications
For smaller firms in the emerging economies geopolitical risk can raise cost of finance and
limit leverage choices. To mitigate the impact of geopolitical risk on leverage for small oil
and gas firms, policies that bolster institutional credibility and reduce uncertainty should

be focused on by regulatory bodies (Carney et al., 2024).

Prolonged tighter financial conditions and sensitivity to systemic risk can worsen debtor

vulnerability and refining risk.

Policies that ensure that tools for managing oil price volatility should be put in place to aid
adequate prediction of energy prices, reduce financing stress and deepen

the hedging markets utility.

Institutions have the capacity to moderate risk effects faced by the oil and gas industry.
This is consistent with the institutional moderation results emphasized by Carney et al.
(2024).
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5.13 Limitations and Future Research Directions
Debt to Equity Ratio (DER) is highly sensitive to negative equity. This means that debt-
to-equity can be extreme when equity is small or negative as can be envisaged in the
emerging market with moderate stock market viability. Further research should be done to

decipher other measures and explanations of leverage choices.

The heterogeneity of countries studied has a reasonable effect on the result. Additional
country-level controls could aid the separation of the institutional context from the firm

effect.

Dynamic adjustment is recommended for future research. This is to estimate regime
switching clearly which aligns with the literature dealing on nonlinear leverage estimations
(Botta & Colombo, 2022).

Causal identification could help enhance literature. Further research in future can use lag
structures or shock designs to advance the exogenous impact of geopolitical risk to firms
(Chowdhury et al., 2025).

5.14 Conclusion
This chapter critically demonstrates that capital structure decisions of oil and gas firms in
emerging markets are largely determined by risk regimes rather than marginal fixed
effects. Across pooled OLS, firm/year controls, GAM, and Random Forest, leverage is best
explained because of nonlinear internal buffers such as profitability, liquidity, and EBITDA,
macro-financial constraints like OPV and interest rates, and geopolitical risk as an
important exogenous shock. This finding aligns with geopolitical risk measurement
evidence (Caldara & lacoviello, 2022) and findings that firms choose more conservative

financing strategies when geopolitical uncertainty heightens (Chowdhury et al., 2025).

The methods used have differences that add to the balance in the thesis. The Pooled OLS
and the models with more robust nonlinear or heterogenous capabilities provided results
showing that leverage behaviour is driven by interactions that are both direct and non-
linear, while Machine learning or semiparametric tools are necessary to uncover the
structure of financing decisions which aligns with corporate finance discussions in modern

research (Amini et al., 2021).
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CHAPTER SIX
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS

6.1 Introduction
This chapter presents the concluding remarks on the empirical findings as well as the
analytical results from the data assessed. It also presents the recommendations as well.
Importantly, the study shows, as this chapter intends to briefly propose, that geopolitical
risk is not a peripheral contextual condition: As a matter of fact, it has assumed a structural
characteristic of modern energy economy, entrenched by OPEC+ production
encroachments, United States’ sanctions, conflict-riddled supply-chain disruptions,
insecurity along shipping-routes, and the financial contagion networks that diffuse shocks
into capital investment, inflation, interest rates and capital flows. This chapter will argue
that although capital structure theory is rich, the literature has persistently remained
comparatively inconclusive on how geopolitical risk restructures leverage choices,
principally for small oil and gas firms in emerging economies, and particularly across Asia

and Africa together.

In view of the above, the purpose of this research was to offer both i.) an empirical
estimation of geopolitical risk as a contributing factor to leverage decisions made by small
oil and gas firms in the emerging economies (ii.) a methodological improvement of the
capital structure and capital finance literature by employing models capable of capturing
nonlinear and regime-dependent behaviour. The result presents new evidence, namely
geopolitical risk is a dominant influence on capital structure decisions among small
emerging-market oil and gas firms, but, importantly, that influence is not sufficiently

captured by average linear effects.

6.2 Summary of Key Findings

The following core findings explain the result of the data analysis:

Geopolitical risk significantly lowers leverage decisions and structural choices. Between
2009-2024, heightened levels of geopolitical risk correlated with a numerical and
meaningful reduction in the debt-to-equity ratio (DER), which aligns with the literature’s
“risk-off” channel in which investors and creditors re-price exposure to emerging markets

under geopolitical distress.
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Leverage response of small oil and gas firms in the emerging economies is threshold-
driven and is statistically nonlinear. This thesis finds that as geopolitical risk rises; leverage
does not adjust smoothly. Rather leverage adjustments become necessary once critical
thresholds are crossed, prompting a transition from normal financing conditions to a risk-

dominant regime.

The empirical contrast between OLS (Adj. R? = 0.5662) and Random Forest out-of-sample
performance (Test R? = 0.5615; OOB R? = 0.5035) demonstrates that nonlinear machine-
learning models are not merely overfitting instruments but retain strong predictive structure
beyond the training sample. This methodological evidence supports the necessity of
complementing traditional econometric inference with predictive validation frameworks in
capital finance research. The study may conclude that macroeconomic factors and sector-
based risks have more influence on firm characteristics than firm-level factors. The results
from Variable-importance rank oil price volatility and interest rates above many firm-level
characteristics in explaining leverage, consistent with the literature’s emphasis on
macroeconomic transmission channels such as oil price shocks, monetary tightening,
investor flight to safety, that dominate micro-level optimization logic during periods of

crises.

In oil and gas finance, profitability and liquidity operate as “conditional cushions” exerting
conditional effect on leverage. Liquidity and profitability do not have a uniform influence or
push on leverage, instead they moderate dependency on external finance in distress
environments thereby mitigating exposure to geopolitical shocks which is consistent with

pecking order logic and precautionary financial policy.

Capital structure decisions of small oil and gas firms are best interpreted as strategic risk
management thinking and not static optimization. When all is put together, the evidence in
this thesis supports the proposition that oil and gas firms in emerging markets handle
leverage as an apparatus for risk management under uncertainty—instead of the optimum
choice rooted in the classical trade-off between the costs of financial distress and the

benefits of debt tax shields.
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6.3 Implications

6.3.1 Implications for Theory
This thesis is theoretically relevant to the advancement of capital structure theory because
it integrates into the knowledge of capital structure the fact that geopolitical risk influences
largely determine financing decisions of small oil firms in BRICS+ countries. Modigliani
and Miller's (1958) framework has been extended in this research by integrating external
volatility (OPV), macroeconomic rating (Interest-Rate) and firm-specific resilience factors
such as (Liquidity, ROI, Size, Age, Debt-to-equity ratio, EBITDA and Tangibility), which
actively connects with the fundamental arguments of trade-off theory (Myers, 1984) and
pecking order theory (Myers & Majluf, 1984). The choice of the random forest model, which
is a non-parametric approach that calculates non-linear interactions, addressed the
limitations of traditional linear models such as OLS used here and in previously studies
(Breiman, 2001; Biau & Scornet, 2016). This research’s confirmation of the dominance of
OPV in influencing capital structure decisions, builds on Caldara and lacoviello’s (2022)
geopolitical risk framework, stressing its significance in the capital structure decisions of
oil companies in the emerging economies of BRICS+. The findings of this thesis
undoubtedly contribute to the research in energy economics, substantiating Hamilton
(2009) and Gupta and Subramaniam (2020) on the correlation between geopolitical risk,

oil price volatility and optimal capital structure.

The research evidence in this thesis interrogates the adequacy of static trade-off

optimization as a universal rationalization across volatile economic contexts.

Findings in the evidence endorses an integrated view blending trade-off (costs of distress),
pecking order (internal finance hierarchy), and resource dependence (external capital
vulnerability), with geopolitical risk serving as the regime switch that determines which

theory prevails or is adopted at a given period.

6.3.2 Implications for Methodology
The clear contrast between OLS and nonlinear models proves why capital finance in the

emerging market research should not exclusively depend on linear estimation.

In uncertain and risk-intensive sectors, GAM and machine-learning methods should not
be optional; because they are important models that can capture thresholds and
interactions that are otherwise invisible: both symmetric and asymmetric, linear and

nonlinear relationships between variables, often simultaneously.
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The empirical contrast between OLS (Adj. R? = 0.5662) and Random Forest out-of-sample
performance (Test R? = 0.5615; OOB R? = 0.5035) demonstrates that nonlinear machine-
learning models are not merely overfitting instruments but retain strong predictive structure
beyond the training sample. This methodological evidence supports the necessity of
complementing traditional econometric inference with predictive validation frameworks in

capital finance research.

6.3.3 Implications for Industry Practice
To perform better in the emerging markets, small oil and gas firms should approach capital
structure as an adaptive policy that must accommodate geopolitical and macro-economic

dynamics, rather than choose a permanent target.

6.4 Conclusion
This research findings explain the interrelationship between firm-level resilience and

macroeconomic volatility (OPV, Interest-Rate), while exploring the impact of geopolitical

risk on capital structure decision. Small oil and gas companies show high sensitivity to oil
price hocks which contribute to geopolitical risk impacts and compel companies to choose

capital structure adjustments (e.g., increased Debt-to-Equity Ratio).

The statistically significant joint explanatory power of the OLS model (Adj. R? = 0.5662)
together with the superior nonlinear predictive structure observed under Random Forest
validation further strengthens the conclusion that leverage behaviour in emerging-market
oil and gas firms is structurally influenced by macro-financial volatility and geopolitical

regime shifts.

Geopolitical incidences with their intricate texture within the past decade have woven a
web of multifaceted challenges for small oil and gas companies operating in the emerging
economies such as Brazil, Ghana, India, Russia, South Africa, Nigeria and Malaysia. The
small oil and gas companies studied in the emerging markets trade in several nations
despite the gruelling geopolitical picture mirrored by the industry. War between Russia and
Ukraine, for example, led to supply shock and price volatility, an incident of geopolitical
significance disrupting business for oil and gas companies. Companies such as Lukoil in
Russia were slapped with sanctions and huge operational setbacks, which obstructed
profitability, return on Investment (ROI), and breakdown in international collaborations with

other small oil and gas companies in the emerging economies (Smith & Thompson, 2023).
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In Nigeria, Oando Plc, Seplat Plc and Eterna Plc., companies within the sample, contend
with external geopolitical pressures and domestic instability caused by the current
government’s removal of petroleum subsidy which has reduced consumption, de-triggered
interests in the equity market. Also, the OPEC+ cuts in production is another significant
challenge, coupled with the price tension and trade war between the United States of
America and OPECH+, leading to a highly capricious pricing climate, causing difficulties in

financial planning, return on equity and capital structure decision (Adewale et al., 2023).

Across South America, international players in Brazil such as PetroRio and Eneva face
critical challenges that stem from global geopolitical risks and domestic geopolitical climate
which explain discrepancies in corporate finance ratios across the years studied, 2009-
2024. There is a huge connection between Brazil, China, Russia and the U.S, which
indicate that trade wars and constant foreign policy disputations and changes can
immediately affect export potentials and operational cost showing negative return on

assets and low turnover rates (Silva & Torres, 2022).

The research studied India’s Asian energy, Petronet LNG, Indraprastha oil and gas
corporations, navigating an industrial landscape tensed by supply chain disruptions, a
side-shoot of the Russo-Ukrainian conflict and its wider implications. The heavy reliance
of these companies on importation of oil highlights their vulnerability to swings in oil prices
caused by decisions in production cuts by OPEC+ and Middle Eastern conflicts (Sharma
& Gupta, 2023). The ripple effects of global tension on the Caribbean and South African
oil industry are similar, resulting in cost and revenue fluctuations, increasing the burden

caused by limited oil resources.

Amongst the geopolitical tensions studied is the United States elections that forcibly
expose the oil and gas industry to policy changes that have huge influence on international
trade agreements, thereby introducing uncertainties within trade across emerging
economies. An example is the policy shifts that altar trade and power dynamics between
the U.S. and OPEC+ which affects oil and gas companies because it may result in market

instability and global oil price uncertainty (Johnson, 2023).
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Geopolitical risk carries with it a constant challenge, namely price volatility. The rapid
changes in oil prices seriously disrupt capital structures of oil and gas companies such as
CNOOC and Sinopec for example, despite huge inflows they experience in China, face
effects on profitability, performance and investment strategies overall. The fact is that this
huge correlation between fluctuations caused by geopolitical risks and capital structure
decisions of oil and gas companies necessitate robust planning and risk within
management and capital finance boards to attain a modicum of sustainability (Li & Zhang,
2022).

In the emerging economies the small oil and gas companies play in an industry that is
fraught with a complex rib of infrastructure problems, market volatility, regulatory
uncertainties, geopolitical risks — political elections, supply chain disruptions in the Red-
Sea, war in Russia and Ukraine, to international trade disputes — have unequivocal
bearing on capital structures and performances of small and large oil and gas companies
in emerging economies. Oil and gas firms and even new entrants in the industry have
choices to either diversify or engage in adaptive financial practices to maintain resilience
in an unpredictable global landscape in serious and consistent need of strategic risk

management.

To better appreciate the objectives of the study, the challenges faced by 77 oil and gas
companies in the emerging economies across various continents were studied to clarify
how geopolitical risks significantly modify capital structure decisions. Also, the
organizations face both infrastructure constraints worsened by regulatory uncertainties,
high interest rates and oil price volatility — to multiple taxation and shifting regulations
focusing on environment and sustainable development protocols, which increase

complications in logistics and cost of operations.

Seplat Energy Plc (Nigeria) faces security concerns which have worsened their trade due
to constant militancy and vandalization of pipeline infrastructure in their Niger Delta assets
which are not properly protected by government. Thereby disrupting production, shaping
capital structure decision as well as choices of investors, across equity and debt markets.
Due to foreign exchange risks caused by fluctuating Naira, affecting profit repatriation and
capital expenses. And regulatory changes by the Central Bank of Nigeria (CBN) and the
Nigeria’s government’s implementation of the Petroleum Industry Act new fiscal terms and

compliance requirements cause lasting effects on capital structure decisions.
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Deep Industries Limited (India), as well, faces not just high market competition from both
international and domestic oil and gas structures, the policy shifts by India’s government
which are geared towards promoting renewable energy hamper fossil fuel investment in
Asia’s giant. The difficulties in securing drill contracts due to environmental policy changes

have dwindled return on equity.

In China, China Petroleum & Chemical Corporation (Sinopec) (China and Global), their
challenges cut across the global price volatility, environmental regulations and trade
tensions with the United States of America. China is focusing on building strict emissions
standards which is causing investment diversion in cleaner technologies such as electric
vehicles (EV), which has significant impact on capital structure decisions of the oil
company. That the United States may sanction China also poses a significant investment
risk for the oil and gas industry. These factors are considered in the capital structure

decisions of the companies to avoid investment risk and ensure sustainability.

This thesis argues that cost of debt can be increased by geopolitical risks which could
affect capital structure decisions of oil and gas companies in the emerging economies.
Within emerging economies factors such as frequent regulatory changes and political
instability could stress the perceived risk of lending to oil and gas companies which leads
to higher borrowing costs. This could dissuade firms from taking on excessive borrowing
as well as reduce creditors’ interest in oil and gas companies when they have better

options (Nguyen & Nguyen, 2021).

Due to geopolitical risks and associated industrial capital risks, oil and gas companies
often take capital structure decisions that are conservative by reducing debt reliance and
focus on improving equity finance as Seplat Plc is doing at the London Stock Exchange.
This is conservative because equity financing is cheaper to adopt for oil and gas firms
within the context of geopolitical risk in the emerging economies (Chen, Li, X., & Zhang,
2021).

Access to external financing is reduced for oil and gas companies due to geopolitical risk
effects for emerging economies. The accentuated risk of geopolitics within emerging
economies makes investors to be more risk-averse, forcing firms to look inwards for
retained earnings or internal financing, which supports the argument that geopolitical risk
affects capital structure decisions of companies (Alam, Uddin, & Yazdifar, 2023) even

small oil and gas companies.
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One of the effects of geopolitical risks is currency volatility in the emerging economies,
which makes it tougher for oil and gas companies to service debt packages that are
foreign-dominated or dollarized. This leads to discouragement from going for excessive
foreign debt, therefore capital structure decisions are affected (Hassan, Khan, & Paltrinieri,
2022). Currency risk related to geopolitical events affect capital structure decisions of small

oil and gas companies in the emerging economies.

Changes in regulations across emerging economies impact capital structure decisions of
small oil and gas companies. Regulatory changes such as tax, interest rates increase,
tougher fiscal policies and regulations based on ecology, could be because of geopolitical
risks. This can negatively affect profit as well as limit debt choices for oil and gas

companies in emerging economies (Bhattacharya & Ghosh, 2021).

Disruptions in operations due to conflicts can reduce cashflow and put oil and gas projects
at risk. Oil and gas companies may find it difficult to service debt and maintain optimal
capital structures due to geopolitical risks in the emerging markets. This conclusion is
consistent with the literature (Khan, Islam, & Ali, 2023).

The study observed that oil and gas companies in unstable environments such as
emerging economies prioritize internal financing options such as retained earnings over
external debts and equity to avoid the coast associated with equity issuance and debt, with

the impending uncertainties (Garcia, & Martinez, 2020).

Price volatility of oil has a direct impact on revenues and profitability of oil and gas
companies. This research found that geopolitical risks often lead to oil price volatility. This

is consistent with the literature (Antonakakis, Chatziantoniou, & Filis, 2020).

The literature indicated that one of the reason oil and gas firms diversify their capital
structure to involve external sources such as international markets or form joint ventures
or acquisitions is to minimize exposure to geopolitical risks (Dai, & Zhang, 2023).
Significantly, evidence shows that geopolitical risks influence the capital structure

decisions of oil and gas companies in the emerging market.
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6.5 Contributions to Practice

The actionable insights this study offers for BRICS+ oil firms are numerous:

Insights on Risk Management: Small oil companies in BRICS+ can adapt OPV forecasts
in their board room analysis to predict geopolitical risks and make critical adjustments in
their capital structures such as reduction on debt-to-equity ratio when volatility is

accentuated.

Optimal Financial Strategy: Small oil companies in BRICS+ should maintain high liquidity
to mitigate risk since they trade in high interest-rate environments, just as Baum et al.,

(2011) recommended as well.

Critical Growth Strategy: Enlarging the size of the company and using age-based
experience perhaps through mergers or strategic partnerships can enhance resilience in

the face of geopolitical risk problems (Antonakakis et al., 2017).

Crucial Policy Advocacy: Oil companies in emerging economies of BRICS+ can lobby
for stable and lower interest rates accompanied with optimal monetary policy decisions to

reduce the impact of oil price volatility on their businesses. (Kim et al., 2017).

6.6 Recommendations

This recommendation section will focus on both the companies studied, new entrants

coming to the industry and general capital finance scenarios.

6.6.1 For Firms

Given that geopolitical risks affect capital structure decisions of the oil and gas firms in the

emerging market, firms are expected to:

Conduct strategic risk management sessions quarterly. This will culminate in acquiring
diversified asset portfolios regionally, or globally, across the energy spectrum, which may

include investments in renewables.

Adopting hedging strategies could aid defence from the ripple effects of geopolitical risks.
Pick up financial instruments such as bonds which can mitigate risks linked to currency

fluctuations and price volatility.

Islamic financing such as sukuk have been used to improve business projects with
minimum challenges (Khan, & Sohail, 2023). The companies should utilize financial
derivatives such as futures, options which can hedge against oil price volatility as many

Chinese companies are doing to improve financial viability (Chen, & Zhang, 2022).
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Increase stakeholder engagement such as community relations that increase reputation
via corporate good that meet the needs of society, place the planet above profit, empower
people within the organization and in the communities to build brand equity. This will
sustain and secure leverage as well as social license to operate while reducing insecurity

and conflict with communities. This will also help to attract investors.

Small oil and gas companies in the emerging market such as Oando Plc, Savannah and
Seplat should continue to build relationships with regulatory bodies to ensure government
liaison that would enable them effectively to forestall strategic connections as well as being

able to adapt to policy changes better.

Small oil and gas companies in the emerging economies should be savvy with
technological innovation and the creative destruction that follows the digital revolution
within Artificial Intelligence (Al). Investment in technologies that can improve operational
quality, speed and efficiency, while helping to optimize security is paramount in a region

wrapped in geopolitical tension and its repertoire of consequences.

Investment in environmental compliance by implementing sustainability reporting
frameworks, 1ISO 14001 for environmental measurement and monitoring within the scope
of international environmental management systems that guarantee trust for investors.
This culminates in the implementation of clean energy adoption to abide by environmental

regulations and decrease carbon footprints.

Optimum capital structure decisions are embedded in financial prudence strategies, which
involve critical debt management systems that ensure the firm has a healthy balance
sheet. This allows the firm to weather sudden economic recession or shock in price, and
to have access to multiple pool of best possible finance source. This also requires having

an efficient cost management model that mitigates bad investment decisions.

Take market intelligence seriously because that keeps the firm abreast with shifts in
investment and finance flows, demand and supply forces, as well as wave of geopolitical
tensions to make better capital structure decisions. This requires investment in research
and development as well as in transparent reporting. This will help the firm forge a corpore

governance that is of a high standard enough to build partner and investor confidence.

This research will make further academic-based recommendations for small oil and gas
companies in the emerging market to enhance their overall performance and manage

effectively the surrounding geopolitical tensions.
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Based on the present research and the work of Eldomiaty (2007) and Adair & Berguiga
(2015) small oil and gas companies should optimize their capital structure by ensuring
there is a balance between equity and debt to push up financial stability and minimize

financial risks.

Small oil and gas companies, based on the findings of the study, should always build up
their liquidity to ensure smooth operations in the wake of unexpected financial shocks that

is incessant due to geopolitical risks (Fiedler & Wanke, 2016; Aziz & Dar, 2006).

The firm playing in emerging economies should regularly monitor Net Profit Margin (NPM)
to select operational or business spots that require cost reduction so as to enhance
revenue, profitability and firm value (Nguyen & Jaramillo, 2020; Karim, & Chowdhury,
2014).

Small oil and gas companies in the emerging economies should constantly re-evaluate
their risk management practice to mitigate geopolitical risks impacts on operations of the
industry. A robust risk management framework across operational fields and human
resource frameworks would improve capital structure decisions positively (Wang, Li, & Wu,
2021; Yang, & Cai, 2015; Scholtens, & Bozanic, 2013).

Operational Efficiency through digital technology evidenced in the study of evidenced in
the study by Rasheed, R., & Yan, P. (2021) can enhance better data analysis for optimum

capital structure decisions.

Small oil and gas companies post enormous and sizeable revenue; they should leverage
on total asset postings to access better financing options, collaborate and build solid
business strategies which can facilitate better management of risks that emanate from
geopolitical events (Chakraborty & Chakraborty, 2019; Islam, 2018).

Building strategic alliance can enhance good financing networks and ensure business
security (Deloitte, 2023; Krapels & Amis, 2017).

Investment in human capital and in multiple revenue streams can help small oil and gas
companies to weather the storm that comes with geopolitical incidents. Widening the
scope of cashflow will enhance the mission of the firms and enable them to meet yearly

targets.

Small oil and gas companies in the emerging economies should conduct financial analysis
regularly to ensure prudence, and as should engage with industry finance association to

be abreast of funding opportunities and strategies.
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To maintain return on equity the business must design crisis management programs and
build investor communication teams that can ensure smooth communication across the
stakeholder network. Enhance Crisis Management Plans (PwC 2024 & BDO, 2024).

How customers are treated at this digital age matter. Small oil and gas companies should

ensure that they build customer relationships since the competition is stiff (Deloitte, 2023).

6.6.2 For Small Oil and Gas Companies
Small oil and gas companies should strategically implement hedging techniques such as
adopting options or futures contracts to mitigate oil price volatility impact in periods of
geopolitical events particularly. Hedging has been found to be a critical instrument for

managing oil price volatility (Sadorsky, 2014).

Small oil and gas companies should reduce debt-to-equity ratio when the interest rate is
high to reduce financial distress impact, which is a capital structure optimization strategy

recognized in the literature (Leary and Roberts, 2005).

To buffer geopolitical tension and intermittent shocks, small oil and gas companies should
maintain high liquidity, especially in India and Brazil with volatile markets (Baum et al.,
2011).

Small oil companies should consider mergers and partnerships to increase size, build
resilience, improve robust corporate strategy because older and larger firms are more

insensitive to risk and geopolitical tensions (Antonakakis et al., 2017).

Small oil and gas companies should design a real-time monitoring technology that
supervises and interprets macroeconomic indicators, such as oil price volatility and interest
rates, either through artificial intelligence, or otherwise, for the purposes of forecasting and
anticipating risk exposure and adjustment of capital finance approaches proactively (Kim
et al., 2017).

6.6.3 For Policymakers
From the thesis, it is crucial to recommend that central banks in BRICS+ should
consciously design stable monetary policies that reduce interest rates so as reduce

pressures of debt finance on small oil firms (Bernanke et al., 1999).
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Policy makers should offer credit guarantees and finance subsidies to support small oil
firms, enhance their liquidity and boost their size (Bekaert et al., 2016). Energy industry is
one crucial area of the economies of BRIC+. Many nations depend a lot on the petroleum
industry to run their economies. Investing financial resources and instruments in small oil

and gas companies will improve the economy and create jobs.

Nations and their policy makers in BRICS+ should coordinate with OPEC+ nations such
as Saudi Arabia and UAE, to manage oil price volatility to reduce geopolitical risk impacts
(Arezki & Blanchard, 2015).

Policy makers should enact data transparency and accountability measures that will be
followed to the letter. Such data measure will offer a standardized reporting system for
geopolitical risk index within nations and oil price volatility and other financial metrics to

improve risk assessment and modelling (Caldara & lacoviello, 2022).

6.7 Limitations
This research has presented robust findings but there are some limitations that are

acknowledgeabile:

The heterogenous nature of BRICS+ economies and the different geopolitical context like

the sanctions in Russia vs China’s state support may limit generalizability.

The study did not include other factors such as governance and global trade. This limited

the scope of the variables.

6.7.1 Recommended Research Directions for the Future

These recommendations could help address the limitations of the thesis:

Conduct panel-specific modelling or time-series techniques that would capture year and

company effects or use mixed effects models (Brockwell & Davis, 2016).

The use of SHAP values and partial dependence plots is recommended to enhance
interpretability. (Lundberg & Lee, 2017).

New studies should add predictors such as corporate governance ESG performance or
global plus national trade indices to address drivers of risk and uncertainty (Fama &
French, 2002; Zhang et al., 2020).
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6.7.2 Recommendation for New Entrants
New entrants in the industry should seek comprehensive financing research on best

financing practice, as well as to understand the regulatory environment, cultural contexts
of the target market and the geopolitical landscape. This is for both new national oil
companies and private organization venturing into the industry (Stevens, 2008; Henisz, &
Zelner, 2010).

New entrants that want to meet up with the expectations of the market must integrate
environmental and social governance (ESG) principles into business models from the
outset, engage in energy saving, safety and security with an effective corporate
governance (loannou, I., & Serafeim, 2012), founded on sustainability disclosure quarterly
(Michelon, & Parbonetti, 2012). Since the oil and gas market in the emerging economies
is dynamic and constantly changing, new entrants should choose flexibility and embed a
strategic agility in its corporate governance to weather the storms of a capital intensive

and risky business environment (Teece, Peteraf, & Leih, 2016; Doz & Kosonen, 2010)

Engagement in innovative financing by exploring diverse funding sources which is
inclusive of international investment systems, green bonds that are encouraging
sustainable energy initiatives and clean energy transition projects (Flammer, 2018;

International Energy Agency, 2020).

A combination of culture sensitivity and adoption of digitization by leveraging advanced
automation, data analytics and other digital tools that influence quality and good capital
structure decisions would be a good business strategy for new entrants into the oil industry
in the emerging economies (PwC. 2017; Laurent, & Abbott, 2020; Hofstede, Hofstede, &
Minkov, 2010). The invisible boundary of global business requires culture mapping and
sensitivity to meet with the demands for both the workforce and the competition (Meyer,
2014).

Small oil and gas companies should craft a long-term vision which is more likely to help
overcome changes in geopolitics. The essence of strategy is to build a lasting organisation
that will focus on sustainable growth rather than short-term gains (Porter, & Kramer, 2011;
Ghemawat, 2007).

To navigate the geopolitical risks, present in emerging economies, new entrants in the oil
and gas industry in the emerging economies should engage the complexities of
stakeholder engagement, prudent finance, innovation and a strategic balance of risk
management. Oil and gas companies should be pragmatic and proactive in managing
growth in the face of rapid global changes. Small oil and gas companies should prioritize
accountability and operational quality to preserve the environment and to be resilient in

the volatile industry.
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APPENDIX
# Core packages

install.packages(c("ggplot2","dplyr","broom","gridExtra","patchwork",

"car","Imtest","sandwich","mgcv","randomForest",

"pdp","vip","Metrics"))

library(ggplot2)
library(dplyr)
library(broom)
library(gridExtra)
library(patchwork)
library(car)
library(Imtest)
library(sandwich)
library(mgcv)
library(randomForest)
library(pdp)
library(vip)

library(Metrics)

theme_set(theme_minimal(base_size = 14))
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APPENDIX A: DESCRIPTIVE DIAGRAMS FOR GEOPOLITICAL RISK (GPR)
A1. Histogram + Density of GPR (winsorised)

ggplot(data_clean, aes(x = GPR_w)) +

geom_histogram(aes(y = after stat(density)), bins = 30, alpha = 0.6) +
geom_density(size = 1) +

labs(title = "Appendix Figure A1: Distribution of Geopolitical Risk (GPR_w)",
x = "GPR_w", y = "Density")

A2. GPR over time (mean by year)

gpr_year <- data_clean %>%

group_by(YEAR) %>%

summarise(mean_GPR = mean(GPR_w, na.rm = TRUE),

sd_GPR =sd(GPR_w, na.rm = TRUE),

n = sum(lis.na(GPR_w)))

ggplot(gpr_year, aes(x = YEAR, y = mean_GPR)) +

geom_line() +

geom_point() +

labs(title = "Appendix Figure A2: Average Geopolitical Risk Over Time",

x ="Year", y = "Mean GPR_w")

A3. Scatter: GPR vs Leverage (raw relationship)

ggplot(data_clean, aes(x = GPR_w, y = DER _log)) +

geom_point(alpha = 0.35) +

geom_smooth(method = "loess", se = TRUE) +

labs(title = "Appendix Figure A3: GPR and Leverage (DER _log) — Raw Nonlinear Pattern",

x ="GPR_w", y = "DER_log")
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APPENDIX B: POOLED OLS (RAW DER) — GPR FOCUS
B1. Fit pooled OLS (raw DER) + coefficient plot

pooled_ols <- Im(DEBT.TO.EQUITY.RATIO ~ NPM + SIZE + AGE + ROI + LIQUIDITY +

OPV + GP.INDEX + INTEREST.RATE + TANGIBILITY + EBITDA,

data = data_clean)

summary(pooled_ols)

coef_pooled <- tidy(pooled_ols, conf.int = TRUE)

ggplot(coef_pooled %>% filter(term !="(Intercept)"),

aes(x = reorder(term, estimate), y = estimate)) +

geom_point(size = 3) +

geom_errorbar(aes(ymin = conf.low, ymax = conf.high), width = 0.2) +
coord_flip() +

geom_hline(yintercept = 0, linetype = "dashed") +

labs(title = "Appendix Figure B1: Pooled OLS Coefficient Plot (Raw DER)",
x ="y = "Coefficient (95% CI)")

B2. Partial (added-variable) plot for GP.INDEX in pooled OLS
avPlots(pooled_ols, terms = ~ GP.INDEX)

title("Appendix Figure B2: Added-Variable Plot for GP.INDEX (Pooled OLS)")
B3. OLS diagnostics plots (pooled)

par(mfrow = c(2,2))

plot(pooled_ols)

mtext("Appendix Figure B3: Pooled OLS Diagnostic Panel", outer = TRUE, line = -1)

par(mfrow = c¢(1,1))
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APPENDIX C: WINSORISED OLS (rq1_ols) — GPR IN CAPITAL STRUCTURE MODEL

C1. Baseline winsorised OLS (your rq1_ols)
rq1_ols <- Im(DER _log ~ GPR_w + NPM_w + log_size_w + AGE +
LIQ_w + TANG_w + EBITDA w + OPV_w + IR_w,

data = data_clean)

summary(rq1_ols)
C2. Coefficient plot (winsorised OLS)

coef_rq1 <- tidy(rq1_ols, conf.int = TRUE)

ggplot(coef_rq1 %>% filter(term !="(Intercept)"),

aes(x = reorder(term, estimate), y = estimate)) +

geom_point(size = 3) +

geom_errorbar(aes(ymin = conf.low, ymax = conf.high), width = 0.2) +
coord_flip() +

geom_hline(yintercept = 0, linetype = "dashed") +

labs(title = "Appendix Figure C1: Winsorised OLS Coefficient Plot (DER_log)",
x ="y = "Coefficient (95% CI)")

C3. Partial plot for GPR_w (winsorised OLS)

avPlots(rq1_ols, terms = ~ GPR_w)

title("Appendix Figure C2: Added-Variable Plot for GPR_w (Winsorised OLS)")
C4. OLS fitted vs residuals (winsorised)

ggplot(data.frame(fitted = fitted(rq1_ols), resid = resid(rq1_ols)),

aes(x = fitted, y = resid)) +

geom_point(alpha = 0.4) +

geom_hline(yintercept = 0, color = "red") +

geom_smooth(method = "loess", se = FALSE) +

labs(title = "Appendix Figure C3: Residuals vs Fitted (Winsorised OLS)",

x = "Fitted values", y = "Residuals")
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APPENDIX D: HETEROSKEDASTICITY TESTS (GPR OLS MODELS)
D1. Breusch—Pagan (studentised) + robust SEs

# BP test

bptest(rq1_ols)

# Robust standard errors (HC3 recommended)
coeftest(rg1_ols, vcov = vcovHC(rq1_ols, type = "HC3"))
D2. White-style test (optional)

bptest(rq1_ols, ~ fitted(rg1_ols) + I(fitted(rq1_ols)*2))
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APPENDIX E: NONLINEARITY TESTS FOR GPR (QUADRATIC + VISUAL)

E1. Quadratic model + plot of predicted curve

data_clean$GPR_sq <- data_clean$GPR_w"2

rq1_quad <- Im(DER _log ~ GPR_w + GPR_sq + NPM_w + log_size_w + AGE +
LIQ_w + TANG_w + EBITDA_w + OPV_w + IR_w,

data = data_clean)

summary(rq1_quad)

# Compare baseline vs quadratic

anova(rq1_ols, rq1_quad)

E2. Plot predicted DER_log vs GPR_w (holding others at mean)
grid <- data.frame(

GPR_w = seq(min(data_clean$GPR_w, na.rm=TRUE),
max(data_clean$GPR_w, na.rm=TRUE),

length.out = 200)

)

# hold other covariates at their sample means

means <- data_clean %>% summarise(across(c(NPM_w, log_size_w, AGE, LIQ_w,
TANG w,

EBITDA_w, OPV_w, IR_w),
~mean(.x, na.rm=TRUE)))
grid <- cbind(grid, means[rep(1, nrow(grid)), ])

grid$GPR_sq <- grid$GPR_w"2

grid$pred_quad <- predict(rg1_quad, newdata = grid)
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ggplot(grid, aes(x = GPR_w, y = pred_quad)) +
geom_line(size = 1) +
labs(title = "Appendix Figure E1: Quadratic Effect of GPR on DER _log (Predicted)",

x ="GPR_w", y = "Predicted DER _log")
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APPENDIX F: INTERACTION (GPR x PROFITABILITY)

F1. Fit interaction model + interaction surface plot (simple)

data_clean$GPR_NPM <- data_clean$GPR_w * data_clean$NPM_w

rq1_int <- Im(DER_log ~ GPR_w + NPM_w + GPR_NPM + log_size_w + AGE +
LIQ_w + TANG_w + EBITDA_w + OPV_w + IR_w,

data = data_clean)

summary(rq1_int)
F2. Visualise interaction: effect of GPR at low/med/high profitability

npm_q <- quantile(data_clean$NPM_w, probs = ¢(0.25, 0.50, 0.75), na.rm = TRUE)

grid2 <- expand.grid(

GPR_w = seq(min(data_clean$GPR_w, na.rm=TRUE),
max(data_clean$GPR_w, na.rm=TRUE),

length.out = 150),

NPM_w =npm_q

)

# hold others at means
means2 <- means
grid2 <- cbind(grid2, means2[rep(1, nrow(grid2)), 1)

grid2$GPR_NPM <- grid2$GPR_w * grid2$NPM_w

grid2$pred <- predict(rg1_int, newdata = grid2)

grid2$NPM_level <- factor(grid2$NPM_w, labels = c("Low NPM (25%)", "Median NPM

(50%)", "High NPM (75%)"))
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ggplot(grid2, aes(x = GPR_w, y = pred, linetype = NPM_level)) +
geom_line(size = 1) +
labs(title = "Appendix Figure F1: Interaction Plot (GPR x Profitability) on DER_log",

x ="GPR_w", y = "Predicted DER _log", linetype = "Profitability level")
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APPENDIX G: RQ2 “TRANSMISSION CHANNELS” — GPR — PROFITABILITY /
LIQUIDITY / INVESTMENT
G1. Profitability model plot (GPR effect line)

rq2_profit <- Im(NPM_w ~ GPR_w + log_size_ w + AGE + LIQ_w + TANG_w + OPV_w +
IR w,

data = data_clean)

summary(rq2_profit)

# partial effect visual via added-variable plot

avPlots(rq2_profit, terms = ~ GPR_w)

title("Appendix Figure G1: Added-Variable Plot: GPR_w — Profitability (NPM_w)")
G2. Liquidity model plot

rg2_liq <- Im(LIQ_w ~ GPR_w + log_size w + AGE + NPM_w + TANG_w + OPV_w +
IR w,

data = data_clean)

summary(rq2_liq)

avPlots(rg2_liq, terms = ~ GPR_w)

title("Appendix Figure G2: Added-Variable Plot: GPR_w — Liquidity (LIQ_w)")
G3. Investment proxy model (EBITDA_w) plot

rg2_inv <- Im(EBITDA_w ~ GPR_w + log_size_w + AGE + NPM_w + LIQ_w + OPV_w +
IR _w,

data = data_clean)
summary(rq2_inv)
avPlots(rq2_inv, terms = ~ GPR_w)

title("Appendix Figure G3: Added-Variable Plot: GPR w — Investment Proxy
(EBITDA_w)")
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APPENDIX H: GAM — “GRAPHICAL INTERPRETATION OF SMOOTH CURVES” (WITH
GPR)
H1. Fit GAM + plot all smooths

rg4_gam <- gam(DER_log ~ s(GPR_w) + s(NPM_w) + s(log_size_w) + s(LIQ_w) +
s(TANG_w) + s(EBITDA_w) + s(OPV_w) + s(IR_w) + AGE,

data = data_clean, method = "REML")

summary(rqg4_gam)

H2. Plot smooth curves (publishable)

par(mfrow = c(3,3))

plot(rq4_gam, shade = TRUE, pages = 1, residuals = FALSE)

mtext("Appendix Figure H1: GAM Smooth Terms (DER_log)", outer = TRUE, line = -1)
par(mfrow = c(1,1))

H3. Plot ONLY the GPR smooth (clear for thesis discussion)

plot(rq4_gam, select = 1, shade = TRUE, main = "Appendix Figure H2: GAM Smooth for
GPR_w",

xlab = "GPR_w", ylab = "s(GPR_w)")
H4. GAM diagnostics (k-check & residuals)

gam.check(rg4_gam)
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APPENDIX I: RANDOM FOREST — GPR IMPORTANCE + PDP (GPR marginal effect)
[1. Fit RF (your train/test workflow)

set.seed(123)

# keep only needed variables (important for clean RF)
rf_df <- data_clean %>%

select(DER _log, GPR_w, NPM_w, log size w, AGE, LIQ_w, TANG_ w, EBITDA w,
OPV_w, IR_wW) %>%

na.omit()

# train/test split
idx <- sample(seq_len(nrow(rf_df)), size = floor(0.7 * nrow(rf_df)))
train <- rf_dffidx, ]

test <-rf_dff-idx, ]

rf_model <- randomForest(
DER log ~ .,

data = train,

ntree = 1000,

mtry = floor(sqrt(ncol(train)-1)),
importance = TRUE

)

rf_model

2. RF R? (OOB, train, test) — appendix table values

# OOB R?

oob r2 <-1 -rf_model$mse[rf_model$ntree] / var(train$DER _log)

oob_r2
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# Train R?
pred_train <- predict(rf_model, train)

r2_train <- 1 - sum((train$DER _log - pred_train)*2) / sum((train$DER _log -
mean(trainDER _log))"2)

r2_train

# Test R?
pred_test <- predict(rf_model, test)

r2 test <- 1 - sum((test$DER log - pred test)*2) / sum((test$DER log -
mean(test$DER_log))*2)

r2_test

I3. Variable importance plot

varlmpPlot(rf_model, main = "Appendix Figure I1: Random Forest Variable Importance")
14. Partial Dependence Plot (PDP) for GPR_w (key “geopolitical risk curve”)

pdp_gpr <- partial(rf_model, pred.var = "GPR_w", train = train, grid.resolution = 40)

autoplot(pdp_gpr) +

labs(title = "Appendix Figure 12: Random Forest PDP for GPR_w",

x ="GPR_w", y = "Predicted DER_log")
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APPENDIX J: ONE “MASTER FIGURE” — ACTUAL vs PREDICTED (OLS vs GAM vs
RF)
# Align data for comparability

common <- data_clean %>%

select(DER _log, GPR_w, NPM_w, log_size_w, AGE, LIQ_w, TANG w, EBITDA w,
OPV_w, IR_w) %>%

na.omit()

# Refit models on common data

ols_c¢ <- Im(DER log ~ GPR_w + NPM_w + log_size w + AGE + LIQ_w + TANG w +
EBITDA w + OPV_w + IR_w, data = common)

gam_c <- gam(DER log ~ s(GPR _w) + s(NPM_w) + s(log_size w) + s(LIQ_w) +
S(TANG_w) +

s(EBITDA _w) + s(OPV_w) + s(IR_w) + AGE, data = common, method = "REML")

set.seed(123)
rf_c <- randomForest(DER_log ~ ., data = common, ntree = 1000,

mtry = floor(sqrt(ncol(common)-1)), importance = TRUE)

plot_df <- data.frame(

Actual = common$DER _log,
OLS = predict(ols_c, common),
GAM = predict(gam_c, common),
RF = predict(rf_c, common)

) %>%

tidyr::pivot_longer(cols = c¢("OLS","GAM","RF"), names to = "Model", values to =
"Predicted")

ggplot(plot_df, aes(x = Actual, y = Predicted, color = Model)) +

geom_point(alpha = 0.35) +
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geom_abline(intercept = 0, slope = 1, linetype = "dashed") +
labs(title = "Appendix Figure J1: Model Predictions vs Actual (OLS vs GAM vs RF)",

x ="Actual DER _log", y = "Predicted DER_log")
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Appendix K
Appendix K 1a: OLS Regression Results (Raw Dataset — Non-Winsorised)
Residuals Summary
Statistic  Value
Min-1213.53
1Q -2.09
Median  2.47
3Q7.13
Max 206.07
1b. Panel B. Coefficient Estimates
Variable Estimate Std. Error t-value p-value Significance
Intercept 19.83 7.745 2.560 0.0106 *
NPM 0.01592 0.00408 3.898 0.000104 e
SIZE 4.456e-13 1.275e-12 0.349 0.7268 —
AGE 0.14150.0840 1.684 0.0924 .

ROI -0.001221 0.00791 -0.154 0.8773 —
LIQUIDITY0.01179 0.02008 0.587 0.5574 —

OoPV 0.002046 0.001432 1.429 0.1534 —

GP. INDEX -0.2805 0.07111 -3.945 8.55e-05 e
INTEREST.RATE 0.5062 0.4707 1.075 0.2825—

TANGIBILITY 0.01415 0.01272 1.112 0.2663 —
EBITDA 0.001892 0.01885 0.100 0.9201 —

Significance codes: *** = 0.001, ** = 0.01, *=0.05, . = 0.1
1c. Model Fit Statistics

Statistic  Value

Residual Std. Error 53.8 (df = 971)

Multiple R-squared 0.03345

Adjusted R-squared 0.02349

F-statistic 3.36 (df = 10, 971)

Overall p-value  0.0002552
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APPENDIX L

install.packages("Imtest")
install.packages("vars"
library(Imtest)
library(vars)

# Test if GPR_AIiff Granger-causes DER_log_diff (2 lags)
grangertest(DER_log_diff ~ GPR_diff, order = 2, data = capital_data)

# Reverse direction (DER _log_diff — GPR_diff, 2 lags)
grangertest(GPR_diff ~ DER_log_diff, order = 2, data = capital_data)

# Try with 3 lags
grangertest(DER _log_diff ~ GPR_diff, order = 3, data = capital_data)
grangertest(GPR_diff ~ DER _log_diff, order = 3, data = capital_data)

# Select variables for VAR
var_data <- capital_data[, c("DER_log", "GPR")]

# Remove missing values
var_data <- na.omit(var_data)

# Choose optimal lag length
lagselect <- VARselect(var_data, lag.max = 5, type = "const")
lagselect

# Estimate VAR model with chosen lag (example: p = 1)
var_model_small <- VAR(var_data, p = 1, type = "const")

# Test if GPR Granger-causes DER _log
causality(var_model_small, cause = "GPR")

# Test if DER_log Granger-causes GPR
causality(var_model_small, cause = "DER_log")
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# Instantaneous causality (Chi-square test)

# Note: This is automatically included in the causality() output
# Example output:

# $Instant

# HO: No instantaneous causality between: GPR and DER _log
# Chi-squared statistic and p-value are reported

# IRF: response of DER_log to a shock in GPR

irf_result <- irf(var_model_small, impulse = "GPR", response = "DER _log",
n.ahead = 10, boot = TRUE)

# Plot IRF

windows() # use windows() on Windows, x11() on Linux, quartz() on Mac

plot(irf_result)
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APPENDIX M: REGRESSION DATA (COMPANIES)

S/N| COMPANY |YEAR | DEBT- | NPM SIZE AGE | ROI LIQUIDITY | OPV GP INTEREST | TANGIBILITY | EBITDA

TO- INDEX | RATE

EQUITY

RATIO

1 Petrorio 2009 |0.87 |71.73 |0.00 0 -9.28 |50.57 21 85 8.75 4.39 53.49
2010 |0.69 |43.51 |217800000.00 1 -9.31 101.27 17.22 |80 10.75 5.62 54.17
2011 |0.93 |53.86 |223000000.00 2 -7.37 | 379.58 26.57 |85 11 7.23 57.83
2012 |0.59 |30.32 | 158000000.00 3 -92.31 | 30.11 23.76 |90 7.25 8.6 54.07
2013 | 0.8 23.78 | 553310000.00 4 13.34 | 1.61 20.9 95 10 9.31 51.68
2014 |1.04 |51.23 | 329900000.00 5 26.68 | 5.09 34.32 100 | 11.75 10.17 57.32
2015 |0.28 |24.13 | 273880000.00 6 |5.71 10.53 34.08 110 | 14.25 ' 56.67
2016 |0.14 |9.52 315290000.00 7 20.71 |9.82 34.5 115 | 13.75 9.14 56.64
2017 |0.05 |60.73 | 348900000.00 8 [41.71 |3.92 24.25 110 |7 9.81 60.66
2018 |0.59 |43.63 | 346920000.00 9 13.8 2.8 29.64 105 |6.5 10.31 60.85
2019 |0.8 - 122000000.00 10 |18.61 | 0.91 27.54 100 |4.5 10.47 64.12
205.15

2020 |1.04 |-50.92 |1252769880.00 11 |23.61 |0.86 61.5 120 |2 10.76 63.92
2021 |0.28 |-41.11 | 1252769880.00 12 | 25.53 |5.62 39.06 115 | 9.25 12.36 68.59
2022 |0.14 |-3.06 |37449494100.00 |13 |29.54 |7.64 64.26 110 | 13.75 14.05 66.75
2023 |0.05 |913.04 |52221127500.00 |14 |22.35 |1.53 40.25 105 | 11.75 15.04 61.19
2024 |0.4 30.45 | 10280250000.00 |15 |-11.57 |2.16 39.42 100 | 14.75 16.36 66.34
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Eneva 2009 -0.84 | -328.56 | 867600000.00 8 91.76 1.2 21 85 8.75 60.94 -
346.8
6
2010 -1.56 | -260.27 | 1130400000.00 9 6.52 1.15 17.22 80 10.75 53.12 -
270.8
1
2011 4.55 -242.78 | 1580400000.00 10 |-9.18 1.1 26.57 85 11 33.67 -
178.8
3
2012 1.93 -892.06 | 1447200000.00 11 |-15.73 | 1.05 23.76 90 7.25 56.01 -
492.5
3
2013 2.54 -65.5 1744200000.00 12 | -9.33 0.9 20.9 95 10 45.31 -6.96
2014 4.55 -53.2 1267200000.00 13 | -8.82 0.8 34.32 100 11.75 15.88 11.94
2015 1.11 11.82 1519200000.00 14 |-11.29 | 0.85 34.08 110 14.25 4.36 27.8
2016 0.99 -5 1864800000.00 15 | 10.91 1 34.5 115 13.75 3.38 42.3
2017 0.79 3.51 1963800000.00 16 | 27.87 1.1 24.25 110 7 3.31 41.78
2018 0.73 29.37 2214000000.00 17 | 15.38 1.2 29.64 105 6.5 3.86 43.74
2019 0.74 19.15 2494800000.00 18 | 16.67 1.3 27.54 100 4.5 4.37 43.17
2020 0.82 31.07 2919600000.00 19 | 14.29 1.95 61.5 120 2 5.22 47.08
2021 0.81 22.9 3283200000.00 20 | 12.5 1.97 39.06 115 9.25 6.1 39.91
2022 0.88 6.13 7507800000.00 21 |-5.19 1.49 64.26 110 13.75 3.67 30.92
2023 1.6 2.16 7842600000.00 22 | 3.13 1.52 40.25 105 11.75 3.19 40.42
2024 1.86 0.37 9498600000.00 23 |0.53 1.62 39.42 100 14.75 5.64 40.16
3R PET 2009 0.99 0.99 0.00 1 0.9 2.71 21 85 8.75 82.09 69
2010 0.79 0.79 28419773.96 1 -12.95 | 6.74 17.22 80 10.75 97.72 62.61
2011 0.73 0.73 59715517.62 1 -25.99 | 4.74 26.57 85 11 214.75 25.42
2012 0.74 0.74 76743822.78 2 -0.003 | 1.76 23.76 90 7.25 216.27 69.77
2013 0.82 0.82 92696363.58 3 3.33 1.19 20.9 95 10 236.77 75.42
2014 0.81 0.81 106145279.30 4 -4.23 -1.69 34.32 100 11.75 259.06 70.2
2015 0.88 0.88 90048627.64 5 0 2.71 34.08 110 14.25 309.04 74.56
2016 1.6 1.6 100483904.90 6 -12.95 | 6.74 34.5 115 13.75 82.09 69
2017 1.86 1.86 125293497.30 7 -25.99 | 4.74 24.25 110 7 97.72 62.61




2018 0.3 0.4 136768846.00 8 -0.003 | 1.76 29.64 105 6.5 214.75 25.42
2019 0.01 -98.66 | 152087736.80 9 3.33 1.19 27.54 100 4.5 216.27 69.77
2020 0.59 -186.92 | 290870593.90 10 | -4.23 -1.69 61.5 120 2 236.77 75.42
2021 0.02 -0.12 741179443.60 11 | -0.003 |4.74 39.06 115 9.25 259.06 70.2
2022 0.26 8.68 1629059552.00 12 | 3.33 1.76 64.26 110 13.75 309.04 74.56
2023 0.69 7.21 3163252105.00 13 | -4.23 1.19 40.25 105 11.75 -6.37 35.26
2024 2.23 -10.42 | 3135952777.00 14 | -4.15 -1.69 39.42 100 14.75 4.02 34.76
GRANE 2009 8 6.04 250000000.00 10 | 6.04 1.07 21 85 8.75 4.39 53.49
2010 0.6 -4.8 397727273.00 11 | -4.8 0.91 17.22 80 10.75 5.62 54.17
2011 0.43 8.84 538922156.00 12 | 8.84 0.83 26.57 85 11 7.23 57.83
2012 0.18 33.96 512820513.00 13 | 33.96 1.53 23.76 90 7.25 8.6 54.07
2013 0.21 14.55 555555556.00 14 | 14.55 1.08 20.9 95 10 9.31 51.68
2014 0.43 7.74 638297872.00 15 | 7.74 2.14 34.32 100 11.75 10.17 57.32
2015 3.42 3.02 540540541.00 16 | 3.02 0.97 34.08 110 14.25 9.88 56.67
2016 2.04 11.05 573065903.00 17 | 11.05 1.04 34.5 115 13.75 9.14 56.64
2017 1.23 -2.46 783699060.00 18 | -2.46 1.08 24.25 110 7 9.81 60.66
2018 1.55 -4.46 821917808.00 19 | -4.46 2.14 29.64 105 6.5 10.31 60.85
2019 2.04 18.73 888324873.00 20 |6.04 0.97 27.54 100 4.5 10.47 64.12
2020 0.94 -10.38 | 374400000.00 21 | -4.8 1.04 61.5 120 2 10.76 63.92
2021 0.4 17 849600000.00 22 | 8.84 1.12 39.06 115 9.25 12.36 68.59
2022 0.18 38.78 1186200000.00 23 | 33.96 1.53 64.26 110 13.75 14.05 66.75
2023 0.21 25.19 1229400000.00 24 | 14.55 1.08 40.25 105 11.75 15.04 61.19
2024 0.43 13.4 1339200000.00 25 |7.74 2.14 39.42 100 14.75 16.36 66.34
PETREC 2009 3.42 2.47 8500000000.00 7 3.02 0.97 21 80 8.75 82.09 69
2010 2.04 7.43 9800000000.00 8 11.05 1.04 17.22 85 10.75 97.72 62.61
2011 1.23 -1.7 10500000000.00 9 -2.46 1.12 26.57 90 11 214.75 25.42
2012 1.55 -2.8 11200000000.00 10 | -4.46 1 23.76 110 7.25 216.27 69.77
2013 2.04 1.24 11800000000.00 11 1.89 1.1 20.9 100 10 236.77 75.42
2014 3.09 1.88 12400000000.00 12 | 2.75 1.05 34.32 105 11.75 259.06 70.2
2015 4.75 6.89 11900000000.00 13 | 8.11 1.05 34.08 115 14.25 309.04 74.56
2016 25.25 | -0.92 12300000000.00 14 | -1.34 0.71 34.5 120 13.75 82.09 69
2017 12.92 | 8.27 13000000000.00 15 | 14.59 0.94 24.25 125 7 97.72 62.61
2018 5.38 4.94 13700000000.00 16 | 8.94 0.92 29.64 110 6.5 214.75 25.42
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2019 5.58 -5.35 14500000000.00 17 | -6.96 1.44 27.54 115 4.5 216.27 69.77
2020 9.08 -11.43 | 15200000000.00 18 | -14.04 | 1.46 61.5 130 2 236.77 75.42
2021 0 13.24 16000000000.00 19 | 25.84 1.56 39.06 140 9.25 259.06 70.2
2022 6.89 -0.35 16500000000.00 20 |-0.57 1.55 64.26 135 13.75 309.04 74.56
2023 7.35 -6.49 17050000000.00 21 | -7.76 0 40.25 130 11.75 15.36 45.55
2024 15.01 | -14.62 | 18470000000.00 22 |-18.12 |0 39.42 125 14.75 14.38 51.4
HINDUS 2009 1.98 1.4 574700000000.00 |57 |5.84 0.61 508.2 110 4.75 53.24 -2.61
2010 2.34 1.32 696070000000.00 |58 |6.73 0.61 396.88 105 6.25 57.52 -4.78
2011 3.07 0.11 864540000000.00 |59 | 0.59 0.96 595.32 110 8.5 56.64 -8.31
2012 3.42 0.26 930110000000.00 |60 |1.73 0.87 540 115 8 57.47 -10.99
2013 3.43 0.5 989770000000.00 |61 | 3.04 1.08 475 120 7.75 60.29 -4.58
2014 2.65 0.69 8767700000.00 62 | 3.63 1.09 772.2 115 8 57.09 -2.01
2015 1.33 2.63 7062700000.00 63 | 13.27 1.03 767.88 110 6.75 70.75 4.84
2016 1.05 4.43 8119100000.00 64 |29.3 0.72 828 115 6.25 89.95 5.15
2017 0.86 3.31 9028300000.00 65 |22.78 0.78 630.5 120 6 109.56 4.41
2018 0.93 2.45 1080000000.00 66 | 5.46 0.76 763.8 125 6.5 130.83 3.82
2019 1.42 0.99 1170000000.00 67 |17.78 0.66 703.8 130 5.15 132.55 2.04
2020 1.15 4.59 1350000000.00 68 |10.24 0.71 1,496.5 | 140 4 169.47 6.61
0
2021 1.17 2.09 1550000000.00 69 |-8.7 0.7 932.4 135 4 187.98 2.92
2022 2.19 -1.61 1650000000.00 70 |18.6 0.6 1,412.5 | 130 6.5 145.15 2.69
5
2023 1.42 3.7 1840000000.00 71 | 7.56 0.61 874 125 6.5 213.84 5.6
2024 1.38 1.55 1950000000.00 72 |0 0.6 900.9 120 5.5 233.57 3.7
BHARAT 2009 1.65 1.38 8345600000.00 57 | 5.81 0.68 508.2 110 4.75 31.04 -1.48
2010 1.91 1.14 9234100000.00 58 |6.95 0.77 396.88 105 6.25 33.66 -3.94
2011 1.98 0.41 59 |3.32 0.85 595.32 110 8.5 34.73 3.3
1,05,672000
2012 1.98 0.86 60 |7.31 0.92 540 115 8 36.79 -6.86
1,18,927000
2013 1.71 1.59 1,32,845000 61 11.05 1.08 475 120 7.75 42.87 -3.53
2014 1.13 1.98 1,45,219000 62 | 11.56 0.9 772.2 115 8 50.41 4.17
2015 0.84 4.67 1,62,307000 63 | 16.72 1.01 767.88 110 6.75 58.24 6.56
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2016 0.16 4.36 1,78,455000 64 |16.94 0.8 828 115 6.25 64.83 6.4
2017 1.03 3.83 1,95,672000 65 | 15.06 0.89 630.5 120 6 78.69 6.42
2018 1.16 2.62 2,12,845000 66 | 11.26 0.92 763.8 125 6.5 81.56 5.1
2019 1.79 1.07 2,31,927000 67 | 3.98 0.72 703.8 130 5.15 72.11 3.41
2020 1.02 7.02 2,45,612000 68 | 18.24 0.9 1,496.5 | 140 4 102.47 8.21
0
2021 1.24 3.37 2,67,845000 69 |12.09 0.75 932.4 135 4 90.35 5.85
2022 1.3 0.46 2,89,127000 70 |2.14 0.75 1,412.5 | 130 6.5 95.58 1.77
5
2023 0.72 5.99 3,12,456000 71 | 25.07 0.81 874 125 6.5 145.18 9.93
2024 0.75 3.03 2196000000.00 72 | 11.71 0.8 900.9 120 5.5 154.95 5.93
ONGC 2009 1.31 19.14 2070000000.00 44 | 91.54 0.06 508.2 110 4.75 71.42 43.83
2010 1.19 19.13 250000000.00 45 | 20.23 1.19 396.88 105 6.25 82.72 43.15
2011 1.19 19.25 26500000000.00 46 | 21.83 1.19 595.32 110 8.5 96.66 40.87
2012 1.14 15.02 2920000000000.00 | 47 | 16.01 1.14 540 115 8 107.81 34.1
2013 0.94 15.29 3540000000000.00 | 48 | 14.53 0.94 475 120 7.75 104.37 32.96
2014 1.06 11.47 3590000000000.00 | 49 | 8.41 1.06 772.2 115 8 108.26 33
2015 1.12 10.4 3870000000000.00 | 50 | 5.52 1.12 767.88 110 6.75 142.11 37.9
2016 0.64 8.69 4450000000000.00 | 51 10.07 0.64 828 115 6.25 139.96 20.4
2017 0.62 6.87 4600000000000.00 | 52 | 8.41 0.62 630.5 120 6 147.42 20.11
2018 0.67 7.26 4930000000000.00 | 53 | 11.55 0.67 763.8 125 6.5 129.58 20.48
2019 0.65 2.73 5100000000000.00 | 54 | 3.89 0.65 703.8 130 5.15 120.91 17.38
2020 0.76 5.37 5430000000000.00 | 55 | 5.42 0.76 1,496.5 | 140 4 134.45 19.37
0
2021 0.83 9.27 5850000000000.00 | 56 | 13.51 0.83 932.4 135 4 168.55 17.87
2022 0.86 5.81 6180000000000.00 | 57 | 9.82 0.86 1,412.5 | 130 6.5 198.15 12.99
5
2023 0.88 8.33 7100000000000.00 | 58 | 11.89 0.88 874 125 6.5 239.72 18.31
2024 0.81 5.46 7590000000000.00 | 59 | 7.99 0.81 900.9 120 5.5 241.6 16.58
SELAN 2009 0.1 46.69 2040000000.00 24 | 21.6 5.48 508.2 90 4.75 84.34 79.41
2010 0.22 40.67 2600000000.00 25 |18.54 4.69 396.88 | 85 6 36.65 80.04
2011 0.06 44.74 3170000000.00 26 |21.94 2.67 595.32 | 90 6.5 51.93 82.32
2012 0 47.32 3410000000.00 27 |20.23 3.34 540 95 6 75.51 79.02
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2013 0 35.7 3390000000.00 28 |17.84 7.35 475 100 7.5 64.58 80.51
2014 0 40.53 3840000000.00 29 |10.44 4.58 772.2 180 8 46.09 71.93
2015 0 20.8 3690000000.00 30 |4.58 10.79 767.88 170 7.75 47.32 61.98
2016 0 15.82 3490000000.00 31 |3.12 21.76 828 160 6.5 52.01 63.7
2017 0 28.79 3680000000.00 32 |7.65 17.99 630.5 150 6 56.39 61.65
2018 0 55.19 3880000000.00 33 | 16.59 27.15 763.8 145 6.5 82.09 69
2019 0 25.04 3930000000.00 34 | 6.59 18.06 703.8 140 5.15 97.72 62.61
2020 0 12.76 3760000000.00 3 6.85 31.76 1,496.5 | 150 4 214.75 25.42
0
2021 0 12.86 3760000000.00 36 | 1.9 30.41 932.4 160 4 216.27 69.77
2022 0.01 29.16 4270000000.00 37 |3.03 12.6 1,412.5 | 300 6.25 236.77 75.42
5
2023 0.01 19.77 4850000000.00 38 | 8.91 5.8 874 280 6.5 259.06 70.2
2024 0.01 28.67 5760000000.00 39 | 8.61 7.77 900.9 270 6.5 309.04 74.56
10 | ADANI 2009 0.25 14.5 266780000.00 4 18.2 1.6 508.2 110 4.75 82.09 69
2010 0.22 16.8 331680000.00 5 21.5 1.8 396.88 105 6.25 97.72 62.61
2011 0.18 18.2 403010000.00 6 23.8 2 595.32 110 8.5 214.75 25.42
2012 0.21 15.7 407840000.00 7 20.4 1.9 540 115 8 216.27 69.77
2013 0.28 13.9 450600000.00 8 17.6 1.7 475 120 7.75 236.77 75.42
2014 0.35 11.2 523920000.00 9 14.3 1.5 772.2 115 8 259.06 70.2
2015 0.42 9.8 619780000.00 10 | 12.1 1.4 767.88 110 6.75 309.04 74.56
2016 0.77 9.31 796960000.00 11 11.62 1.92 828 115 6.25 26.68 10.99
2017 1.55 11.79 1020690000.00 12 | 10.32 1.79 630.5 120 6 7.65 3.35
2018 0.36 13.3 1282710000.00 13 | 17.29 3.03 763.8 125 6.5 9.75 4.18
2019 0.29 23.28 1733360000.00 14 | 26.96 0.94 703.8 130 5.15 13.07 5.46
2020 0.27 27.3 2487490000.00 15 | 22.75 0.28 1,496.5 | 140 4 17.26 6.48
0
2021 0.43 16.77 3425310000.00 16 | 20.04 0.25 932.4 135 4 21.67 7.12
2022 0.48 12.48 4182990000.00 17 | 18.04 0.39 1,412.5 | 130 6.5 26.43 8.03
5
2023 0.43 14.92 5101580000.00 18 |17.13 0.57 874 125 6.5 32.11 10.16
2024 0.44 13.09 6170550000.00 19 | 12.63 0.73 900.9 120 5.5 37.78 10.49
11 | DEEPIN 2009 0.45 8.5 32700000.00 18 | 11.2 1.4 508.2 110 4.75 0 0
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2010 0.38 10.2 38400000.00 19 | 13.5 1.6 396.88 105 6.25 0 0
2011 0.32 12.1 46400000.00 20 |15.8 1.8 595.32 110 8.5 0 0
2012 0.35 10.8 44800000.00 21 14.1 1.7 540 115 8 0 0
2013 0.42 9.3 47000000.00 22 |12.3 1.5 475 120 7.75 0 0
2014 0.51 7.1 50600000.00 23 | 9.6 1.3 772.2 115 8 0 0
2015 0.58 6 53100000.00 24 | 8.4 1.2 767.88 110 6.75 0 0
2016 0.49 7.9 60400000.00 25 |10.7 1.4 828 115 6.25 0 0
2017 0.41 8.8 70300000.00 26 |12 1.5 630.5 120 6 0 0
2018 0.1 2.4 12180000000.00 27 |1.28 2.4 763.8 125 6.5 71.4 48.65
2019 3.79 3.79 12360000000.00 28 | 3.04 3.79 703.8 130 5.15 85.67 48.95
2020 0.4 3.95 11730000000.00 29 | 6.1 3.95 1,496.5 | 140 4 105.75 41.89
0
2021 0.03 4.56 12600000000.00 30 |6.52 4.56 932.4 135 4 116.42 36.41
2022 0.05 4.69 15870000000.00 31 |9.83 4.69 1,412.5 | 130 6.5 76.97 39.06
5
2023 0.11 3.05 19110000000.00 32 | 8.4 3.05 874 125 6.5 165.37 39.75
2024 0.11 3.01 12930000000.00 33 | -5.2 3.01 900.9 120 5.5 22418 -2.59
12 | ASIAE 2009 0 -4.85 1160000000.00 7 -1.37 3.22 508.2 110 4.75 0.72 -1.48
2010 0.12 -11.76 | 1220000000.00 8 -7.45 4.68 396.88 105 6.25 1.27 -26.72
2011 0.24 -21.73 | 1140000000.00 9 -9.67 2.57 595.32 110 8.5 212 0
2012 0.38 -20.73 | 1240000000.00 10 |-13.09 |1.67 540 115 8 2.09 0
2013 0.72 -19.23 | 1730000000.00 11 | -34.07 | 0.64 475 120 7.75 1.86 -
214.7
8
2014 1.09 -19.18 | 1500000000.00 12 | -52.82 | 0.5 772.2 115 8 1.38 -
129.2
7
2015 10.94 | -34.84 | 1710000000.00 13 | -83.08 | 0.45 767.88 110 6.75 0.78 -
157.1
8
2016 1.01 -14.64 | 2090000000.00 14 | -30.69 |0.74 828 115 6.25 -0.14 -3.44
2017 0.18 4.64 2520000000.00 15 | 8.39 1.42 630.5 120 6 -0.3 -187.9




2018 0.07 4.69 2180000000.00 16 | 5.93 1.78 763.8 125 6.5 -0.12 -
100.2
1
2019 0.02 10.7 3080000000.00 17 | 17.44 1.54 703.8 130 5.15 0.12 -39.62
2020 0.02 9.92 3480000000.00 18 | 11.6 1.44 1,496.5 | 140 4 -0.14 -34.56
0
2021 0.03 15.06 3400000000.00 19 | 17.23 2.3 932.4 135 4 -0.11 -45.47
2022 0.11 -40.71 | 2970000000.00 20 |-19.82 |1.92 1,412.5 | 130 6.5 0.08 -18.61
5
2023 0.08 3.36 3840000000.00 21 10.56 2.18 874 125 6.5 -0.1 -17.35
2024 0.06 9.06 5920000000.00 22 | 12.31 2.51 900.9 120 5.5 -0.08 -62.31
13 | INDRAP 2009 0 20.17 16240000000.00 11 | 28.56 1.08 508.2 110 4.75 5.89 35.47
2010 0.35 19.99 17690000000.00 12 | 24.4 0.73 396.88 105 6.25 7.16 28.35
2011 0.44 14.89 28450000000.00 13 | 21.35 0.73 595.32 110 8.5 8.77 25.14
2012 0.31 12.18 30180000000.00 14 | 21.06 0.65 540 115 8 10.63 22.51
2013 0.2 10.52 32980000000.00 15 | 18.73 0.9 475 120 7.75 12.54 19.86
2014 0.07 9.2 34250000000.00 16 | 20.39 0.9 772.2 115 8 12.54 21.33
2015 0 11.93 34580000000.00 17 | 19.02 1.18 767.88 110 6.75 14.95 21.27
2016 0 12.42 42160000000.00 18 | 22.09 1.39 828 115 6.25 18.25 25.59
2017 0 15.89 51050000000.00 19 | 21.68 1.52 630.5 120 6 21.41 25.14
2018 0 14.61 61970000000.00 20 |21.15 1.45 763.8 125 6.5 25.93 22.12
2019 0.02 19.26 75690000000.00 21 | 25.62 1.39 703.8 130 5.15 30.67 23.81
2020 0.02 23.73 90940000000.00 22 119.79 1.32 1,496.5 | 140 4 38.14 30.74
0
2021 0.01 19.48 111760000000.00 |23 | 21.34 1.21 932.4 135 4 45.12 25.67
2022 0.01 11.6 127240000000.00 |24 | 20.95 0.88 1,412.5 | 130 6.5 54.1 14.56
5
2023 0.01 14.18 143480000000.00 | 25 | 22.46 1.07 874 125 6.5 56.56 17.3
2024 0.01 11.51 155810000000.00 | 26 | 16.86 1.08 900.9 120 5.5 75.65 13.6
14 | CNOOC 2009 0.11 35.22 37500000000.00 27 | 16.07 2.28 332.85 |90 2.79 4.39 53.49
2010 0.15 28.03 48050000000.00 28 | 25.65 1.45 254.2 85 2.79 5.62 54.17
2011 0.14 29.72 55520000000.00 29 | 27.51 1.88 376.38 | 90 3.25 7.23 57.83
2012 0.19 33.62 74500000000.00 30 | 20.39 2.07 345.6 95 3.25 8.6 54.07
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2013 0.39 28.78 90510000000.00 31 14.78 1.14 313.5 100 3.25 9.31 51.68
2014 0.36 21.57 94180000000.00 32 |13.19 1.36 514.8 105 3.25 10.17 57.32
2015 0.43 23.56 87000000000.00 33 |4.08 1.36 568 110 4.6 9.88 56.67
2016 0.39 11.81 78930000000.00 34 |0.13 1.66 579.6 115 4.35 9.14 56.64
2017 0.35 0.43 87000000000.00 35 | 4.86 1.82 388 120 4.25 9.81 60.66
2018 0.34 13.24 78930000000.00 36 | 10.15 2.26 478.8 130 4.2 10.31 60.85
2019 0.35 23.4 87930000000.00 37 |10.74 2.58 428.4 135 4.15 10.47 64.12
2020 0.33 26.28 96910000000.00 38 |4.21 2.26 984 140 4.05 10.76 63.92
2021 0.28 16.07 90140000000.00 39 |12.08 2.18 680.4 135 3.85 12.36 68.59
2022 0.23 28.88 108550000000.00 |40 | 21.56 2.21 1360.8 140 3.8 14.05 66.75
2023 0.18 35.6 124760000000.00 | 41 16.76 2.02 966 135 3.7 15.04 61.19
2024 0 30.42 128430000000.00 |42 |O 0 972 130 3.65 16.36 66.34
15 | SINOPE 2009 0.03 2.92 920150000.00 11 | 5.68 2.21 332.85 | 90 2.79 0.47 13.19
2010 0 7.51 1190000000.00 12 |16 1.95 254.2 85 2.79 0.55 10.61
2011 0 4.16 1400000000.00 13 | 9.76 2.76 376.38 | 90 3.25 0.65 7.74
2012 0.05 -2.11 1360000000.00 14 | -4.06 2.55 345.6 95 3.25 0.72 6.58
2013 0.59 1.63 11120000000.00 15 | 7.31 1.78 313.5 100 3.25 0.8 7
2014 0.72 3.06 10830000000.00 16 | 18.36 0.78 514.8 105 3.25 0.8 6.51
2015 0.57 -0.02 12090000000.00 17 | -0.05 0.72 568 110 4.6 0.85 9.1
2016 2.88 -37.74 | 10160000000.00 18 |-93.43 | 0.8 579.6 115 4.35 0.84 11.27
2017 0 -21.74 | 7940000000.00 19 |-290.07 | 0.5 388 120 4.25 0.91 10.1
2018 3.97 0.41 7760000000.00 20 | 9.1 0.6 478.8 130 4.2 0.85 7.85
2019 4.14 1.41 7940000000.00 21 12.22 0.56 428.4 135 4.15 0.83 7.29
2020 4.09 -0.85 7630000000.00 22 |-0.4 0.57 984 140 4.05 0.89 6.8
2021 4.09 0.2 8840000000.00 23 |1.65 0.58 680.4 135 3.85 0.95 9.43
2022 3.82 0.79 9560000000.00 24 |6.72 0.59 1360.8 140 3.8 0.91 6.46
2023 3.71 0.72 9600000000.00 25 | 6.71 0.59 966 135 3.7 0.91 6.46
2024 3.62 0.77 10230000000.00 26 | 7.06 0.64 972 130 3.65 0.89 6.37
16 | PETRO 2009 0.28 10.14 148060000.00 10 | 11.76 0.86 332.85 | 90 2.79 5.17 23.6
2010 0.25 9.55 187380000.00 11 13.24 0.76 254.2 85 2.79 5.95 20.83
2011 0.32 7.38 234680000.00 12 | 11.76 0.67 376.38 | 90 3.25 6.61 17.69
2012 0.42 5.72 264050000.00 13 |9 0.68 345.6 95 3.25 7.07 16.11
2013 0.44 6.21 280760000.00 14 | 9.27 0.72 313.5 100 3.25 7.76 15.56
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2014 0.47 5.07 320420000.00 15 | 7.15 0.67 514.8 105 3.25 7.85 16.2
2015 0.44 2.25 339360000.00 16 | 2.27 0.74 568 110 4.6 7.28 16.18
2016 0.39 0.53 326970000.00 17 | 0.5 0.76 579.6 115 4.35 6.86 17.42
2017 0.34 1.22 307510000.00 18 |1.49 0.74 388 120 4.25 7.44 16.33
2018 0.52 2.39 311000000.00 19 | 3.62 0.73 478.8 130 4.2 7.19 16.33
2019 0.41 1.94 349520000.00 20 | 1.13 0.71 428.4 135 4.15 7.14 14.75
2020 0.41 1.06 310950000.00 21 | 5.65 0.8 984 140 4.05 7.69 13.36
2021 0.37 3.76 345320000.00 22 | 8.73 0.93 680.4 135 3.85 8.25 15.47
2022 0.34 4.83 358600000.00 23 |9.73 0.93 1360.8 140 3.8 8.2 16.13
2023 0.3 5.7 352360000.00 24 |9.4 0.96 966 135 3.7 8.3 17.14
2024 0.24 5.96 364140000.00 25 |9.63 0.93 972 130 3.65 8.36 17.12
17 | SINOCH 2009 1.39 1.69 20090000.00 59 |6.78 1.35 332.85 | 90 2.79 4.7 53.7
2010 1.96 1.41 24910000.00 60 |7.26 1.07 254.2 85 2.79 4.39 53.49
2011 1.94 1.41 25600000.00 61 | 8.33 1.28 376.38 | 90 3.25 5.62 54.17
2012 2.19 1.08 30170000.00 62 |5.13 1.08 345.6 95 3.25 7.23 57.83
2013 0.85 1.34 30470000.00 63 | 4.48 1.21 313.5 100 3.25 8.6 54.07
2014 1.21 2.53 39180000.00 64 |6.72 1.31 514.8 105 3.25 9.31 51.68
2015 1.31 1.08 40460000.00 65 |2.75 1.41 568 110 4.6 10.17 57.32
2016 1.86 0.35 53910000.00 66 | 0.99 1.13 579.6 115 4.35 9.88 56.67
2017 1.52 1.08 55760000.00 67 |3.24 1.13 388 120 4.25 9.14 56.64
2018 1.52 1.52 50430000.00 68 | 4.61 1.74 478.8 130 4.2 9.81 60.66
2019 1.65 0.9 55940000.00 69 |2.24 1.74 428.4 135 4.15 10.31 60.85
2020 1.62 0.9 57940000.00 70 | 1.51 1.6 984 140 4.05 10.47 64.12
2021 2.05 2.6 70260000.00 71 10.36 1.14 680.4 135 3.85 10.76 63.92
2022 1.33 1.47 83920000.00 72 | 4.65 0.81 1360.8 140 3.8 12.36 68.59
2023 1.48 -3.44 51160000.00 73 | -5.99 0.84 966 135 3.7 14.05 66.75
2024 2 -5.37 40430000.00 74 | -9.71 0.94 972 130 3.65 15.04 61.19
18 | GEO-JA 2009 0.34 65.19 2450000.00 5 19.86 3.58 332.85 | 79.7 |2.79 16.36 66.34
2010 0.59 20.71 3510000000.00 6 13.45 2.44 254.2 82.6 |2.79 1.2 18.27
2011 1.19 9.15 5110000000.00 7 3.59 2.51 376.38 |68.3 | 3.25 1.28 10.55
2012 1.02 22.81 5810000000.00 8 10.97 1.36 345.6 65.4 |3.25 1.47 12.81
2013 1.24 2.87 6930000000.00 9 1.41 1.32 313.5 65.3 |3.25 1.21 5.33
2014 0.67 7.78 11810000000.00 10 | 1.73 1.19 514.8 94.2 | 3.25 2.37 30.62
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2015 1.03 6.73 14200000000.00 11 | 0.93 0.66 568 83.2 | 4.6 2.31 31.03
2016 1.25 4.21 17380000000.00 12 | 0.51 0.61 579.6 74.6 | 4.35 2.3 37.58
2017 1.32 -9.19 15400000000.00 13 | -2.68 0.53 388 82.3 |4.25 2.1 41.94
2018 1.11 2.61 14700000000.00 14 | 0.94 0.62 478.8 61.6 |4.2 2.33 51.36
2019 0.92 2.67 14080000000.00 15 | 0.78 0.26 428.4 72.6 |4.15 2.37 54.44
2020 0.78 13.21 14200000000.00 16 | 2.61 1.14 984 65.4 |4.05 2.33 -19.68
2021 0.88 49.65 13830000000.00 17 |-17.35 | 0.12 680.4 53.9 |3.85 1.89 55.7
2022 0.95 -35.59 | 13020000000.00 18 |-16.04 | 0.16 1360.8 | 50.7 | 3.8 1.69 59.58
2023 0.01 63.13 12850000000.00 19 | 19.07 1.64 966 93.2 | 3.7 1.92 54.68
2024 0.08 26.22 12140000000.00 20 | 5.66 1.17 972 93.2 | 3.65 2.08 49.22
19 | SHAANXI 2009 0.01 4.55 8790000000.00 104 | 60.4 1.54 332.85 |90 2.79 4.39 53.49
2010 0 0 8740000000.00 105 | -25.02 | O 254.2 85 2.79 5.62 54.17
2011 0.02 -29.16 | 9410000000.00 106 | O 0.6 376.38 | 90 3.25 7.23 57.83
2012 0.02 -1.03 10280000000.00 107 | -0.84 1.98 345.6 95 3.25 8.6 54.07
2013 0.03 0.16 10350000000.00 108 | 0.32 2.09 313.5 100 3.25 9.31 51.68
2014 0.14 -20.74 | 8290000000.00 109 | -57.48 | 0.73 514.8 105 3.25 10.17 57.32
2015 0.62 -19.49 | 3350000000.00 110 | -107.33 | 1.12 568 110 4.6 9.88 56.67
2016 0.46 -1.3 2640000000.00 111 | -14.18 | 1.18 579.6 115 4.35 9.14 56.64
2017 0.47 -1.6 2860000000.00 112 | -4 0.67 388 120 4.25 9.81 60.66
2018 0.66 -0.01 2990000000.00 113 | -0.04 0.98 478.8 130 4.2 10.31 60.85
2019 1.04 -5.41 2550000000.00 114 | -28.9 0.74 428.4 135 4.15 10.47 64.12
2020 1.39 -2.92 2640000000.00 115 | -70.17 | 1.13 984 140 4.05 10.76 63.92
2021 0.92 1.79 4510000000.00 116 | 30.56 0.93 680.4 135 3.85 12.36 68.59
2022 1.61 -0.67 4520000000.00 117 | -17.13 | 0.69 1360.8 140 3.8 14.05 66.75
2023 0.73 0.78 3680000000.00 118 | 18 0.79 966 135 3.7 15.04 61.19
2024 0.54 0.19 2800000000.00 119 | 3.46 1.07 972 130 3.65 16.36 66.34
20 | UNITED 2009 0.56 8.2 569430000.00 12 | 7.55 67.02 332.85 | 79.7 |2.79 0.02 -
988.3
7
2010 0.88 11.5 657940000.00 13 | 4.03 61.55 254.2 82.6 |2.79 0.03 -1.2
2011 0.56 14.3 1330000.00 14 | 6.76 5.43 376.38 |68.3 | 3.25 0.01 55.99
2012 0.88 9.8 1450000000000.00 | 15 | 7.11 2.49 345.6 65.4 |3.25 0.01 62.01
2013 0.75 6.4 1570000000.00 16 | 10.2 1.71 313.5 65.3 |3.25 0.02 69.71
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2014 0.63 -2.1 1980000000.00 17 | 13.85 1.69 514.8 94.2 | 3.25 0.04 72.65
2015 0.52 3.7 1630000000.00 18 | 4.42 3.92 568 83.2 | 4.6 0.03 78.2
2016 0.67 7.9 1900000000.00 19 | 9.2 2.67 579.6 74.6 | 4.35 0.04 77.45
2017 0.31 10.6 1410000000.00 20 | 11.19 1.84 388 82.3 |4.25 0.03 71.42
2018 0 12.4 1800000000.00 21 14.33 1.09 478.8 61.6 |4.2 0.04 78.24
2019 0.06 8.9 2940000000.00 22 | 13.52 1.35 428.4 72.6 |4.15 0.03 78.11
2020 0.04 5.2 2630000000.00 23 | 5.15 1.51 984 65.4 |4.05 0.03 71.13
2021 0.44 7.1 2330000000.00 24 | 11.63 1.51 680.4 53.9 | 3.85 0.04 73.9
2022 0.35 9.8 3280000000.00 25 |14.92 1.28 1360.8 | 50.7 | 3.8 0.05 78.22
2023 0.24 11.5 3000000000.00 26 |-10.36 | 1.3 966 93.2 | 3.7 0.05 58.9
2024 0.04 10.2 3250000000.00 27 |10.76 1.01 972 93.2 | 3.65 0.06 41.74
21 | SOUTHP 2009 0 9.17 71410000000.00 38 |2.17 0.29 332.85 | 80 7 -24.05 -10.41
2010 0 -29.9 18370000000.00 39 |-26.53 | 0.51 254.2 85 5.5 -57.18 5
2011 0 -3.36 11160000000.00 40 |-15.64 | 0.35 376.38 | 90 5.5 -57.55 -
283.3
5
2012 1.02 192.75 | 9660000000.00 41 |597.59 | 0.75 345.6 110 5 9.39 -
307.1
8
2013 2.1 10.05 15790000000.00 42 | 11.54 0.92 313.5 100 5 10.74 -
288.0
5
2014 0.56 2.49 14700000000.00 43 | 3.84 0.88 514.8 105 5.75 11.14 -
415.4
8
2015 0.4 15.34 16890000000.00 44 111.92 0.74 568 115 6.25 12.64 -
236.4
7
2016 1.79 5.67 12660000000.00 45 |18.78 0.78 579.6 120 7 14.67 -
286.2
5
2017 0.76 22.45 14880000000.00 46 | 10.74 1.03 388 125 6.75 16.86 355.5
8




2018 1.08 10.96 20350000000.00 47 | 12.52 0.99 478.8 110 6.75 18.14 -
497 .1

3

2019 0.94 15.14 20930000000.00 48 | 14.45 0.88 428.4 115 6.5 21.3 -
541.1

8

2020 0.2 22.45 17120000000.00 49 | 15.59 0.76 984 130 3.5 25.29 -
338.5

6

2021 0.44 43.11 16920000000.00 50 | 26.15 0.77 680.4 140 3.5 34.06 -
344.8

6

2022 0.41 56.5 22180000000.00 51 | 33.01 1.04 1360.8 135 7 48.4 -
359.9

3
2023 0.44 5.82 17630000000.00 52 |10.31 0.93 966 130 8.25 52.81 12.83

2024 0.6 5.03 22850000000.00 53 [12.7 1 972 125 7.75 58.87 -
514.7

3
22 | SASOL 2009 0.13 9.9 23456000000.00 59 |14.4 2.02 88.2 80 7 124.74 21.81
2010 0.17 13.04 25789000000.00 60 | 15.45 2.35 63.96 85 5.5 140.85 25.54
2011 0.15 13.9 28345000000.00 61 17.18 2.19 95.94 90 5.5 158.81 26.22
2012 0.13 13.92 31200000000.00 62 |18.14 2.12 89.64 110 5 185.48 27.37
2013 0.16 15.47 34567000000.00 63 |17.01 2.46 80.75 100 5 220.82 28.23
2014 0.15 14.59 38123000000.00 64 | 16.15 2.5 135.72 105 5.75 251.37 28.99
2015 0.22 16.04 40987000000.00 65 | 13.97 2.58 133.48 115 6.25 282.28 31.88
2016 0.39 7.65 42345000000.00 66 |5.13 2.6 137.31 120 7 304.51 28.47
2017 0.39 11.82 45678000000.00 67 |7.14 1.69 93.12 125 6.75 311.99 31.34
2018 0.4 4.81 48901000000.00 68 | 2.88 1.36 112.86 | 110 6.75 341.25 27.68
2019 0.5 2.11 51234000000.00 69 |1.27 1.59 104.04 | 115 6.5 343.17 26.63
2020 0.63 -48.2 53789000000.00 70 |-27.43 |1.07 205 130 3.5 234.32 23.51
2021 1.37 4.47 55123000000.00 71 | 3.14 1.76 138.6 140 3.5 227.05 28.03
2022 0.81 14.28 56789000000.00 72 | 14.35 1.44 226.8 135 7 291.93 32.52




2023 0.71 3.04 58901000000.00 73 | 2.98 1.51 184 130 8.25 302.36 25.72
2024 0.95 -16.09 | 60123000000.00 74 | -15.27 | 2.32 194.4 125 7.75 216.73 26.32
23 | CONOIL 2009 0.67 1.46 39770000000.00 25 |18.2 1.32 1554 120 8.54 19.47 6.49
2010 0.41 2.97 41390000000.00 26 |19.39 1.4 1213.6 | 125 6.46 21.99 6.85
2011 0.71 1.1 61890000000.00 27 |18.77 1.25 1881.9 | 130 5.67 23.94 4.76
2012 1.89 0.43 83100000000.00 28 | 4.4 1.17 1695.6 | 135 5.44 23.43 5.03
2013 0.66 1.92 82370000000.00 29 |18.22 1.21 1482 140 5.15 25.85 3.79
2014 1.41 0.65 87530000000.00 30 |4.89 1.16 2418 145 5.8 23.07 3.8
2015 1.03 2.78 69390000000.00 31 13.65 1.26 2201 150 6.15 25.41 5.21
2016 0.49 3.34 69830000000.00 32 | 15.69 1.27 2277 155 7.17 26.52 7.6
2017 0.29 1.37 62860000000.00 33 | 8.68 1.3 1552 150 7.25 25.71 6.2
2018 0.26 1.47 60860000000.00 34 |9.92 1.32 1824 145 7 26.3 5.23
2019 0.47 1.41 60900000000.00 35 |10.44 1.34 1683 140 7.01 27.98 4.3
2020 0.01 1.23 63580000000.00 36 |7.39 1.55 3280 160 4.88 28.08 3.33
2021 0.34 2.43 48860000000.00 37 | 14.92 1.58 2079 165 3.82 31.36 4.04
2022 0.23 3.77 53980000000.00 38 |21.19 1.55 3022.5 170 5.07 36.04 6.14
2023 0.97 4.9 65910000000.00 39 |33.94 1.47 1840 165 6.65 47.76 6.56
2024 0.73 2.72 97480000000.00 40 | 24.16 1.46 17280 160 9 56.91 4.83
24 | AIVOPET 2009 0.45 44.78 44000078.00 0 0 0 21 110 8.54 0 0
2010 0.28 4.97 12333045.00 0 0 0 17.22 105 6.46 0 0
2011 0.12 14.63 3045032.00 0 0 0 26.57 110 5.67 0 0
2012 0.45 9.68 92300100.00 0 0 0 23.76 115 5.44 0 0
2013 0.28 44.78 165170000.00 1 -7.91 44.78 20.9 120 5.15 5.49 -
490.6
9
2014 0.12 4.97 144270000.00 2 -24.96 | 4.97 34.32 115 5.8 4.4 -
643.4
4
2015 0.45 14.63 117080000.00 3 -13.41 | 14.63 34.08 110 6.15 3.95 -1.08
2016 0.28 9.68 103330000.00 4 -15.79 | 9.68 34.5 115 7.17 3.49 -
940.4
4
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2017 0.12 8.75 86100000.00 5 -10.16 8.75 24.25 120 7.25 2.92 -
812.6
5
2018 0.45 0.21 89200000.00 6 -6.79 6.21 29.64 125 7 2.57 -
744.6
]
2019 0.28 0.27 92610000.00 7 -8.22 0.27 27.54 130 7.01 2.22 -1.5
2020 0.12 2.88 102410000.00 8 8.68 2.88 61.5 140 4.88 2.04 56.02
2021 0.28 2.12 93010000.00 9 7.82 2.12 39.06 135 3.82 1.9 74.13
2022 0.12 2.14 133360000.00 10 39.93 2.14 64.26 130 5.07 2.85 84.08
2023 0.1 2.02 144820000.00 11 31.87 2.02 40.25 125 6.65 3.18 82.13
2024 0.1 1.95 145290000.00 12 17.83 1.95 39.42 120 9 3.13 73.12
25 | IGAS 2009 0 60.87 0.00 6 -4.86 3.49 88.2 64.7 4.75 5.85 -62.2
2010 0 235.21 19090000.00 7 -8.84 19.08 63.96 52.1 6.25 3.98 -
258.8
4
2011 0 54.81 17520000.00 8 14.9 15.9 95.94 48.4 | 8.5 7.6 38.13
2012 1.36 -26.87 199820000.00 9 -13.72 | 0.49 89.64 475 |8 3.95 46.94
2013 3.22 -10.45 | 353710000.00 10 -4.18 0.94 80.75 61.4 |7.75 -8.92 45.01
2014 1.46 0 286750000.00 11 0 1.8 135.72 51.6 8 0 0
2015 1.04 -187.94 | 255200000.00 12 0 3 133.48 54.1 6.75 9.09 19.36
2016 1.77 -104.25 | 348190000.00 13 -16.47 2.02 137.31 57.2 6.25 5.26 4.36
2017 0.12 44.3 254930000.00 14 8.13 2.17 93.12 87.7 6 1.97 22.47
2018 0.13 -49.79 | 244850000.00 15 -11.21 1.55 112.86 82.8 | 6.5 1.64 36.41
2019 0.18 -121.83 | 199530000.00 16 | -31.88 1.47 104.04 76.5 | 5.15 1.23 39.53
2020 0.29 -195.06 | 167080000.00 17 -37.22 1.05 205 49.1 4 0.08 -18.43
2021 0.32 -15.92 168400000.00 18 -6.57 0.86 138.6 66.3 |4 0.74 34.51
2022 0.28 -19.01 148990000.00 19 |-14.67 | 0.65 226.8 76 6.5 0.52 48.77
2023 0.24 -9.08 145290000.00 20 -6.79 0.63 184 54.9 6.5 0.46 32.53
2024 0.45 -25.88 133970000.00 21 -19.25 0.69 194.4 54.9 5.5 0.38 27.45
26 | SeplatE 2009 0.58 7.37 10750000000.00 0 12.12 1.45 1554 120 9.75 0 0
2010 0.47 5.82 15230000000.00 1 13.2 1.41 1213.6 125 6 0 0
2011 0.46 4.93 16750000000.00 2 15.1 1.36 1881.9 130 11.5 0 0
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2012 1.36 17.47 140560000000.00 | 3 32.04 1.08 1695.6 | 135 12 52.21 57.79
2013 0.42 62.51 210740000000.00 | 4 98.2 1.41 1482 140 12 215.53 57.74
2014 0.42 32.51 440970000000.00 |5 19.48 1.92 2418 145 12 466.04 48.93
2015 0.64 11.88 545770000000.00 | 6 3.65 1.88 2201 150 13 501.31 35.23
2016 0.54 -64.74 | 686430000000.00 |7 -8.93 1.38 2277 155 14 689.85 7.09

2017 0.38 58.66 941270000000.00 |8 15.28 1.25 1552 150 14 960.37 47.96
2018 0.28 19.64 907770000000.00 |9 7.49 2.92 1824 145 14 1 56.21
2019 0.44 37.87 1190000000000.00 | 10 | 11.33 1.5 1683 140 13.5 1.04 53.54
2020 0.41 -14.09 | 1370000000000.00 | 11 | -3.25 1.27 3280 160 13.5 1.11 29.32
2021 0.44 19.34 1360000000000.00 | 12 | 5.87 1.41 2079 165 11.5 1.17 45.52
2022 0.44 6.56 1530000000000.00 | 13 | 2.61 1.48 3022.5 170 11.5 1.29 48.24
2023 0.43 7.83 3100000000000.00 | 14 | 3.37 1.36 1840 165 18.75 2.56 51.18
2024 0.79 13.74 H#HHH#HHHHHARAH | 15 | 579 1.1 17280 160 26.75 4.4 47.13

#

27 | OANDO 2009 5.07 3.28 3550000000000.00 | 53 | 13.48 3.28 1554 120 6 13.12 4.66
2010 1.6 3.35 3350000000000.00 | 54 | 9.01 2.86 1213.6 | 125 6.25 25.4 8.91
2011 2.25 0.77 770000000000.00 |55 | 1.64 0.5 1881.9 | 130 12 -10.23 3.83
2012 2.83 1.12 1120000000000.00 | 56 | 2.9 0.79 1695.6 | 135 12 -13.56 5.56
2013 1.62 -0.84 -840000000000.00 | 57 | -2.28 -1.04 1482 140 12 9.59 6.43
2014 15.2 -12.17 | -121700000000.00 | 58 | -42.55 | -97.14 2418 145 13 -17.43 3.88
2015 6.17 -3.88 -26600000000.00 |59 |-24.91 |-17.14 2201 150 11 -15.43 13.79
2016 2.01 -2.66 750000000000.00 |60 |-16.26 | 5.65 2277 155 14 -16.93 -3.33
2017 1.35 0.75 2310000000000.00 | 61 | 3.06 1.54 1552 150 14 -17.22 9.45
2018 1.05 2.31 H#HHHHHHHHHARAH | 62 | 8.84 3.6 1824 145 14 -12.22 9.52

#
2019 13.32 | -16.9 HAHHAH A HAHERS | 63 | -15.21 | -29.8 1683 140 13.5 -13.73 -21.4
#
2020 0 10.07 3000000000000.00 | 64 | -84.53 | 24.77 3280 160 11.5 -23.54 -10.89
2021 0 3 - 65 |46.77 4.45 2079 165 11.5 -27.27 5.74
7000000000000.00
2022 0 -7 3160000000000.00 | 66 | O -3.95 3022.5 170 16.5 -32.28 1.82
2023 0 3.16 4940000000000.00 | 67 | O 2.18 1840 165 18.75 -55.74 0.26
2024 0 4.94 0.00 68 |0 5.5 17280 160 26.25 -88.32 -6.85
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28 | JINDAL 2009 0.06 7.84 6530000000.00 30 | 25.97 4.15 508.2 110 4.75 153.13 12.08
2010 0.01 9.58 6920000000.00 31 | 24.91 2 396.88 105 6.25 196.52 15.06
2011 0 5.83 6040000000.00 32 |10.89 3.46 595.32 110 8.5 212.84 9.36
2012 0.02 8.09 7960000000.00 33 | 11.71 2.8 540 115 8 247.33 11.83
2013 0.02 6.56 8830000000.00 34 | 7.08 4.15 475 120 7.75 260.23 9.18
2014 0 9.16 9830000000.00 35 |5.21 2.87 772.2 115 8 279.15 10.68
2015 0.05 40.35 9830000000.00 36 | 10.58 1.6 767.88 110 6.75 561.87 11.62
2016 0.05 21.46 19130000000.00 37 |4.48 2.37 828 115 6.25 582.93 8.57
2017 0.04 -5.59 18370000000.00 38 |-49 2.35 630.5 120 6 580.77 -29.46
2018 0.09 32.89 25990000000.00 39 |3.89 1.34 763.8 125 6.5 627.41 4.82
2019 0.31 -273.22 | 18390000000.00 40 |-35.67 | 1.33 703.8 130 5.15 440.09 18.55
2020 0.29 -1.48 18250000000.00 41 | 0.42 1.15 1,496.5 | 140 4 386.86 14.41

0
2021 0.18 15.35 17880000000.00 42 | 4.88 1.33 932.4 135 4 411.94 26.29
2022 0.16 18.92 19250000000.00 43 |7.09 1.47 1,412.5 | 130 6.5 451.73 34.86
5
2023 0.22 8.29 20850000000.00 44 | 3.55 1.65 874 125 6.5 469.99 32.86
2024 0.1 20.08 28270000000.00 45 | 13.7 0.99 900.9 120 5.5 547.99 29.16

29 | ETERNA 2009 1.26 -3.38 9600000000.00 20 |-49 1.65 1554 120 6 2.99 -7.77
2010 0 0 0.00 21 |0 1.42 1213.6 | 125 6.25 4.18 4.04
2011 1.21 2.65 14770000000.00 22 |0 2.7 1881.9 | 130 12 4.91 2.12
2012 1.06 1.06 33210000000.00 23 | 14.89 1.33 1695.6 | 135 12 5.45 1.94
2013 0.46 0.72 18250000000.00 24 | 9.58 2.07 1482 140 12 6.45 2.67
2014 0.26 1.57 18570000000.00 25 |15.22 18.06 2418 145 13 7.42 1.67
2015 0.48 1.39 28570000000.00 26 | 13.75 5.7 2201 150 11 8.29 6.34
2016 0.65 1.38 31690000000.00 27 |13.75 5.32 2277 155 14 9.29 0.92
2017 0.63 1.16 48050000000.00 28 | 13.51 5.3 1552 150 14 9.43 2.06
2018 1.09 0.4 53150000000.00 29 |15.97 2.38 1824 145 14 9.79 0.92
2019 0.73 -0.06 28530000000.00 30 |7.31 1.46 1683 140 13.5 9.44 0.92
2020 0.95 1.6 35770000000.00 31 | -1.06 4.14 3280 160 11.5 10.18 4.74
2021 1.75 -1.38 46080000000.00 32 |7.03 1.45 2079 165 11.5 9.24 1.44
2022 2.04 0.87 54220000000.00 33 |-8.05 1.41 3022.5 170 16.5 10.04 3.73
2023 12.34 | -5.15 59640000000.00 34 |7.65 1.36 1840 165 18.75 2.67 5.21
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2024 11 0.43 67420000000.00 35 |-113.43 | 1.08 17280 160 26.25 3.72 9.57
30 | SAVANNA 2009 0 0 2520000000000.00 | O -3.25 1.41 1554 120 6 0 0
2010 0 0 2610000000000.00 | O 5.87 1.92 1213.6 | 125 6.25 0 0
2011 0 0 3710000000000.00 | O 2.61 1.88 1881.9 | 130 12 0 0
2012 0 0 4300000000000.00 | O 3.37 1.38 1695.6 | 135 12 0 0
2013 0 0 5430000000000.00 | O 5.79 1.25 1482 140 12 0 0
2014 0 0 5070000000000.00 | O 13.48 2.92 2418 145 13 0 0
2015 0 0 100590.00 1 9.01 1.5 2201 150 11 0 0
2016 0 0 165270000.00 2 1.64 1.27 2277 155 14 0 0
2017 0.12 0 98140000.00 3 2.9 1.41 1552 150 14 0.25 0
2018 0.07 0 209040000.00 4 -2.28 1.48 1824 145 14 0.22 0
2019 2.33 -521.37 | 864320000.00 5 -20.35 | 1.36 1683 140 13.5 0.18 10.6
2020 2.32 -3.95 883140000.00 6 0.14 1.11 3280 160 11.5 0.17 76.4
2021 1.81 0.41 995670000.00 7 -1.03 0.6 2079 165 11.5 0.23 70.68
2022 2.79 -26.2 1460000000.00 8 -15.53 | 0.54 3022.5 170 16.5 0.15 47.51
2023 2.3 -33.9 1900000000.00 9 -18.34 | 0.76 1840 165 18.75 0.16 70.46
2024 2.34 13.65 1260000000.00 10 | 5.42 1.12 17280 160 26.25 0.18 45.02
31 | INDUSGAS 2009 1.4 0 -1300000.00 1 -1.86 0.62 508.2 110 4.75 -0.04 0
2010 2.4 -110.46 | -1430000.00 2 -1.84 0.21 396.88 105 6.25 0.2 62.87
2011 3.39 20.06 490000.00 3 0.8 0.14 595.32 110 8.5 0.2 65.98
2012 4.67 17.29 330000.00 4 0.59 0.3 540 115 8 0.22 74.96
2013 4.34 42.29 2240000.00 5 4.38 0.16 475 120 7.75 0.24 92.33
2014 4.11 39.42 2510000.00 6 4.61 0.51 772.2 115 8 0.32 90.84
2015 4.39 34.45 2000000.00 7 3.29 1.37 767.88 110 6.75 0.39 93.27
2016 3.41 64.96 3040000.00 8 5.04 0.33 828 115 6.25 0.56 93.06
2017 3.25 55.49 3510000.00 9 5.76 1.23 630.5 120 6 0.63 93.93
2018 3.11 61.85 3880000.00 10 | 5.36 1.87 763.8 125 6.5 0.84 94.51
2019 2.8 84.63 4250000.00 11 | 5.77 2.48 703.8 130 5.15 1.1 95.66
2020 2.98 57.55 1960000.00 12 | 2.81 4.94 1,496.5 | 140 4 1.1 95.09
0
2021 2.68 65.56 2180000.00 13 | 3.38 0.86 932.4 135 4 1.3 96.4
2022 2.44 48.99 1910000.00 14 | 3.06 4.4 1,412.5 | 130 6.5 1.52 97.09
5
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2023 2.36 47.02 1130000.00 15 | 1.71 2.5 874 125 6.5 1.57 96.38
2024 0 0 0.00 16 |0 0 900.9 120 5.5 0.03 93.03
32 | TEEKAY 2009 2.32 5.91 1300000.00 36 |1.76 1.02 21 120 6 25.08 29.4
2010 2.16 -12.92 | 2750000.00 37 |-3.88 2.61 17.22 125 6.25 22.49 36.1
2011 4.23 -18.35 | -3410000.00 38 |-5.24 4.23 26.57 130 12 16.54 33.61
2012 4.71 -8.19 -1450000.00 39 |-2.34 4.71 23.76 135 12 14.67 38.48
2013 5.93 -6.27 -1020000.00 40 | -1.71 5.93 20.9 140 12 12.12 36.41
2014 6.19 -2.75 -470000.00 41 ]0.78 6.19 34.32 145 13 11.52 42.69
2015 8.1 3.35 660000.00 42 | 1.13 8.1 34.08 150 11 8.78 49.74
2016 7.82 -5.5 -990000.00 43 | -1.81 7.82 34.5 155 14 7.35 47.03
2017 5.89 -8.68 -1560000.00 44 | -2.88 5.89 24.25 150 14 7.19 40.86
2018 6.17 -4.58 -960000.00 45 | -1.6 6.17 29.64 145 14 6.85 28.83
2019 10.1 -15.96 | -3770000.00 46 | -6.17 10.1 27.54 140 13.5 3.95 34.8
2020 2.05 -11.32 | -1730000.00 47 | -4.35 2.05 61.5 160 11.5 4.72 27.62
2021 1.95 -15.04 | -1520000.00 48 | -4.05 1.95 39.06 165 11.5 5.03 -2.64
2022 0.96 3.09 850000.00 49 | 3.16 3.55 64.26 170 16.5 6.31 28.11
2023 0.29 10.28 6720000.00 50 |14.95 5.33 40.25 165 18.75 8.01 42.36
2024 0.08 10.96 5930000.00 51 16.41 6.99 39.42 160 26.25 8.41 34.94
33 | ZHONGMAN | 2009 -12.8 | -12.8 19270000000.00 6 -3.25 332.85 | 79.7 |2.79 0 0
2010 -8.4 -8.4 22650000000.00 7 5.87 254.2 82.6 |2.79 0 0
2011 5.2 5.2 21710000000.00 8 2.61 376.38 |68.3 | 3.25 0 0
2012 7.9 7.9 20890000000.00 9 3.37 345.6 65.4 |3.25 0 0
2013 10.3 10.3 20700000000.00 10 | 5.79 313.5 65.3 |3.25 0 0
2014 14.6 14.6 84140000000.00 11 13.48 514.8 94.2 | 3.25 0 0
2015 2.1 11.62 2520000000000.00 | 12 | 9.01 1.1 568 83.2 | 4.6 2.06 29.26
2016 1.8 24.18 2610000000000.00 | 13 | 1.64 1.24 579.6 74.6 | 4.35 3.05 43.12
2017 1.2 22.32 3710000000000.00 | 14 | 2.9 2.08 388 82.3 |4.25 6.14 40.33
2018 0.9 2.16 4300000000000.00 | 15 | -2.28 1 478.8 61.6 |4.2 5.76 23.8
2019 0.7 0.7 5430000000000.00 | 16 | 0.69 0.87 428.4 72.6 |4.15 5.77 16.19
2020 0.6 -30.72 | 5070000000000.00 | 17 | -20.26 | 0.68 984 65.4 |4.05 4.63 -6.12
2021 0.5 4.24 5890000000000.00 | 18 | 2.05 0.65 680.4 53.9 |3.85 4.84 32.33
2022 0.4 15.94 7780000000000.00 | 19 | 13.77 0.77 1360.8 | 50.7 | 3.8 5.7 38.5
2023 0.5 22.46 9290000000000.00 | 20 | 18.58 0.76 966 93.2 | 3.7 6.61 43.8
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2024 1.41 18.17 HHHHHHHHHH T ) 21 12.56 0.97 972 93.2 | 3.65 8.53 44.55
#

34 | SHENGLI 2009 0.05 11.2 221330000000.00 | 37 | 35.71 4.39 332.85 |90 2.79 0.07 10.33
2010 0 1.91 236030000000.00 | 38 |4.78 11.23 254.2 85 2.79 0.09 8.1
2011 0.31 5.15 372370000000.00 | 39 | 4.69 2.18 376.38 | 90 3.25 0.1 4.32
2012 0.48 3.27 436750000000.00 |40 | 3.04 1.52 345.6 95 3.25 0.1 1.4
2013 0.75 0.7 524110000000.00 |41 | 0.84 1.33 313.5 100 3.25 0.1 1.65
2014 0.56 10.91 511410000000.00 |42 |-10.4 1.36 514.8 105 3.25 0.09 -3.7
2015 0.66 -15.46 | 488900000000.00 |43 |-16.24 | 1.31 568 110 4.6 0.09 -9.41
2016 0.6 -6.74 448530000000.00 |44 |-12.64 |1.3 579.6 115 4.35 0.07 -2.07
2017 0.67 11.64 347520000000.00 |45 |-16.65 | 0.77 388 120 4.25 0.05 -5.03
2018 0.05 -5.92 337930000000.00 |46 |-4.08 0.88 478.8 130 4.2 0.05 12.05
2019 0.66 -16.06 | 308430000000.00 |47 |-11.09 | 0.96 428.4 135 4.15 0.05 1.19
2020 1.08 -37.99 | 299960000000.00 |48 |-31.5 0.75 984 140 4.05 0.03 -7.39
2021 1.59 11.08 264920000000.00 |49 |-35.6 0.78 680.4 135 3.85 0.02 0.17
2022 0.55 3.15 155290000000.00 |50 |-5.35 0.96 1360.8 140 3.8 0.02 -1.79
2023 0.67 -16.63 | 138390000000.00 |51 |-16.52 | 1.04 966 135 3.7 0.02 -11.22
2024 0.74 7.47 40820000000.00 52 | -7.65 0.97 972 130 3.65 0.01 -4.61

35 | KAROON 2009 0 -14.2 199640000.00 6 1.91 1.8 21 70 6.2 1.24 0
2010 0 -8.5 259220000.00 7 -4.28 2.1 17.22 65 5.8 0.49 0
2011 0 -22.1 459500000.00 8 4.76 1.6 26.57 70 6.5 1.4 0
2012 0 -6.3 494400000.00 9 -0.54 1.3 23.76 75 6 1.18 0
2013 0 -4.7 666130000.00 10 | 1.82 1.1 20.9 80 6.8 0.79 0
2014 0 -18.9 551710000.00 11 | 0.81 0.9 34.32 85 7.2 1.67 0
2015 0 -32.4 755590000.00 12 | 26.84 0.7 34.08 90 8 3.54 0
2016 0 -9.8 754730000.00 13 | -11.57 | 0.8 34.5 95 7.5 3.18 0
2017 0 -5.2 542440000.00 14 | 10.08 1.2 24.25 90 7 2.81 0
2018 0 3.1 376480000.00 15 | -27.66 |1.5 29.64 85 6.5 2.05 0
2019 0 12.4 282120000.00 16 | -3.85 2.3 27.54 80 6.8 1.57 0
2020 0 8.7 355130000.00 17 |-23.98 | 2.7 61.5 100 4.5 0.94 0
2021 0.82 15.2 855010000.00 18 | 0.85 3.1 39.06 95 5.2 0.91 50.44
2022 1.14 21.6 1110000000.00 19 |-10.71 | 2.8 64.26 90 8.1 0.71 68.8
2023 0.53 18.3 1750000000.00 20 | 26.53 2.5 40.25 85 9 1.67 75.15
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2024 0.52 16.5 1870000000.00 21 | 8.98 2.4 39.42 80 8.5 2.06 67.28
36 | CHINAOIL 2009 0.2 7.17 3360000000.00 9 8.14 6.2 332.85 |90 6.2 0.02 20.79
2010 0.12 6.27 4470000000.00 10 | 7.97 8.5 254.2 85 5.8 0.03 19.82
2011 0.49 9.76 7100000000.00 11 |6.79 9.1 376.38 | 90 6.5 0.03 17.85
2012 0.74 7.48 9190000000.00 12 | 9.04 7.8 345.6 95 6 0.04 19.8
2013 1.22 6.23 12160000000.00 13 | 6.95 5.3 313.5 100 6.8 0.04 21.2
2014 1.61 -2.49 15470000000.00 14 | 3.92 2.1 514.8 105 7.2 0.05 14.61
2015 2.15 4.84 14090000000.00 15 | -2.25 -1.4 568 110 8 0.04 15.06
2016 1.9 3.27 13600000000.00 16 |4 1.8 579.6 115 7.5 0.04 18.77
2017 1.71 3 15550000000.00 17 | 3.09 3.5 388 120 7 0.05 16.87
2018 2.05 3.23 16030000000.00 18 | 3.38 5.7 478.8 130 6.5 0.05 15.11
2019 2 2.23 16830000000.00 19 | 3.84 4.2 428.4 135 6.8 0.06 15.79
2020 2.07 0.28 19270000000.00 20 | 0.3 3.8 984 140 4.5 0.06 16.69
2021 1.84 6.3 22650000000.00 21 | 8.05 6.1 680.4 135 5.2 0.09 15.03
2022 2 4.22 21710000000.00 22 | 7.7 7.5 1360.8 140 8.1 0.08 13.34
2023 2.03 -1.25 20890000000.00 23 | -2.77 8.2 966 135 9 0.07 9.27
2024 2.34 1.02 20700000000.00 24 | 1.9 7.6 972 130 8.5 0.07 11.74
37 | DELEK 2009 12.32 | 1.95 84140000000.00 58 |3.78 1.2 88.2 80 7 0.91 82.28
2010 8.25 0.66 91900000000.00 59 |-1.51 1.4 63.96 85 5.5 1.17 78.52
2011 5.43 4.41 107900000000.00 |60 |12.14 1.6 95.94 90 5.5 1.76 85.07
2012 5.86 0.62 123460000000.00 | 61 1.77 1.3 89.64 110 5 1.83 75.23
2013 4.66 0.87 129690000000.00 |62 | 1.3 1.1 80.75 100 5 2.1 98.23
2014 3.98 -1.66 131180000000.00 | 63 |-1.36 0.9 135.72 105 5.75 2.15 86.53
2015 4.01 -1.18 127040000000.00 |64 |-0.36 1 133.48 115 6.25 2.43 85.8
2016 3.88 10.02 131440000000.00 |65 | 2.97 1.2 137.31 120 7 5.55 87.96
2017 4.75 9.69 144330000000.00 |66 | 3.18 1.4 93.12 125 6.75 1.83 87.28
2018 4.55 2.37 127050000000.00 |67 | 0.84 1.7 112.86 | 110 6.75 2.72 82.42
2019 6.94 -10.37 | 46960000000.00 68 |-1.32 1.9 104.04 | 115 6.5 2.39 82.17
2020 8.78 -24.87 | 34430000000.00 69 | -8.04 1.6 205 130 3.5 2.73 90.33
2021 5.71 17.2 31400000000.00 70 | 8.78 1.8 138.6 140 3.5 2.49 83.87
2022 1.97 33.27 43070000000.00 71 | 20.21 2 226.8 135 7 3.87 84.17
2023 1.52 12.74 43840000000.00 72 |6.93 1.9 184 130 8.25 4.6 82.42
2024 1.73 11.29 52350000000.00 73 | 6.07 1.7 194.4 125 7.75 5.55 81.42
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38 | ANTON 2009 0.04 8.97 180900000.00 10 | 2.11 332.85 88.2 80 7 0.65 9.9
2010 0.13 4.64 247830000.00 11 | 7.4 254.2 63.96 85 5.5 0.71 20.57
2011 0.23 12.27 305659000.00 12 | 4.68 376.38 95.94 90 5.5 0.76 18.39
2012 0.29 6.14 437400000.00 13 | 15.17 345.6 89.64 110 5 0.93 24.38
2013 1.1 15.3 715400000.00 14 | 14.64 313.5 80.75 100 5 1.13 27.48
2014 1.34 15.3 864660000.00 15 | -4.92 514.8 135.72 105 5.75 0.94 12.73
2015 1.37 7.51 876550000.00 16 | -5.43 568 133.48 115 6.25 0.81 16.44
2016 1.87 -3.12 908770000.00 17 | -4.77 579.6 137.31 120 7 0.52 16.7
2017 1.39 2.48 990770000.00 18 | 1.38 388 93.12 125 6.75 0.94 31.33
2018 1.32 7.6 923310000.00 19 | 4.78 478.8 112.86 | 110 6.75 0.89 31.8
2019 1.88 7.51 1220000000.00 20 |5.32 428.4 104.04 | 115 6.5 0.86 29.98
2020 1.45 -3.12 984920000.00 21 |-1.9 984 205 130 3.5 0.86 20.98
2021 1.45 2.48 1120000000.00 22 | 1.74 680.4 138.6 140 3.5 0.88 27.29
2022 0.97 8.39 1070000000.00 23 | 7.64 1360.8 226.8 135 7 0.94 24.4
2023 1.05 4.44 1250000000.00 24 | 4.71 966 184 130 8.25 0.95 22.4
2024 0.96 5.12 1350000000.00 25 |5.85 972 194.4 125 7.75 1.04 21.2

39 | KINETIKO 2009 0 8.5 38750000.00 0 -3.25 1.8 88.2 80 2 0 0
2010 0 10.2 6050000.00 0 5.87 2.1 63.96 85 2.75 0 0
2011 0 12.1 9000000.00 0 2.61 1.6 95.94 90 3 0 0.01
2012 0 9.8 10740000.00 1 3.37 1.3 89.64 110 3 0 0.08
2013 0 7.3 10740000.00 2 5.79 1.1 80.75 100 3 31.99 0.08
2014 0 5.6 10300000.00 3 13.48 0.9 135.72 105 3.25 11.25 0.7
2015 0 4.2 9840000.00 4 9.01 0.7 133.48 115 3.25 8.45 0.06
2016 0.02 6.5 10220000.00 5 1.64 0.8 137.31 120 3 6.82 0.05
2017 0 8.9 10750000.00 6 2.9 1.2 93.12 125 3 -0.34 0.04
2018 0 10.4 224990.00 7 -2.28 1.5 112.86 | 110 3.25 0.7 -0.01
2019 10.2 9.7 7830000.00 8 0 2.3 104.04 | 115 3 0.55 0.02
2020 12.5 7.8 7870000.00 9 -55.37 | 2.7 205 130 1.75 31.99 0.01
2021 8.7 9.1 7840000.00 10 |-22.95 | 3.1 138.6 140 1.75 11.25 0.01
2022 6.4 10.5 9860000.00 11 |-69.76 | 2.8 226.8 135 2.75 8.45 0.01
2023 14.1 11.2 13220000.00 12 | -40.59 | 2.5 184 130 3 6.82 0.02
2024 9.8 10.8 74960000.00 13 | -126 2.4 194.4 125 3 -0.34 0.05

40 | AFRICAEN 2009 0 0 247830000.00 10 | -3.25 6.2 88.2 120 7 0.7 31.99
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2010 0 0 305659000.00 11 5.87 8.5 63.96 125 5.5 0.55 11.25
2011 0 0 437400000.00 12 2.61 9.1 95.94 130 5.5 0.17 8.45
2012 0 0 73990000.00 13 3.37 7.8 89.64 135 5 5.12 6.82
2013 0 0 67990000.00 14 | 5.79 5.3 80.75 140 5 0.08 -0.34
2014 0 0 1470000.00 15 13.48 2.1 135.72 145 5.75 0.19 0.7
2015 -1250 | -1250 6790000.00 16 | 9.01 -1.4 133.48 150 6.25 0.35 0.55
2016 -980.4 | -980.4 | 16340000.00 17 1.64 1.8 137.31 155 7 0.35 0
2017 -452.1 | -452.1 14540000.00 18 2.9 3.5 93.12 150 6.75 0.24 0
2018 -320.7 | -320.7 38750000.00 19 -2.28 5.7 112.86 145 6.75 0.44 0
2019 -185.3 | -185.3 37330000.00 20 -10.5 4.2 104.04 140 6.5 0.39 0
2020 -92.6 -92.6 199450000.00 21 -3.16 3.8 205 160 3.5 1.1 31.99
2021 -64.8 -64.8 234800000.00 22 3.4 6.1 138.6 165 3.5 1.2 11.25
2022 -48.2 -48.2 240420000.00 23 -7.96 7.5 226.8 170 7 1.2 8.45
2023 -35.7 -35.7 125140000.00 24 | -61.34 | 8.2 184 165 8.25 0.62 6.82
2024 0.32 0 41100000.00 25 -120.51 | 7.6 194.4 160 7.75 0.16 -0.34
41 HINISCUS 2009 0 0 38750000.00 2 -3.25 7.9 88.2 70 2 0 0.7
2010 0 0 2930000.00 3 5.87 0.71 63.96 65 2.75 -0.01 0.55
2011 -28.4 -61.35 247830000.00 4 2.61 166.09 95.94 70 3 1.39 21.1
2012 -15.2 305659000.00 5 3.37 98 89.64 75 3 1.51 -
107.5
’
2013 -9.7 90.94 437400000.00 6 5.79 3.93 80.75 80 3 0.99 -
223.1
4
2014 -3.8 0 388660000.00 7 13.48 3 135.72 85 3.25 -0.79 -56.72
2015 5.1 -476.18 | 551040000.00 8 9.01 2.2 133.48 90 3.25 -0.5 44.85
2016 12.6 -73.39 1310000000.00 9 1.64 0.42 137.31 95 3 -0.46 56.82
2017 18.3 40.61 1380000000.00 10 2.9 0.56 93.12 90 3 -0.5 44.85
2018 21.4 51.66 2130000000.00 11 -2.28 1.46 112.86 85 3.25 -0.54 56.82
2019 16.8 23.27 2390000000.00 12 20.5 1.2 104.04 80 3 -0.46 67.82
2020 8.9 -7.62 2430000000.00 13 -3.98 0.88 205 100 1.75 -0.23 86.21
2021 14.2 12.88 2790000000.00 14 |7.6 1.39 138.6 95 1.75 0.12 69.82
2022 19.5 38.49 5510000000.00 15 32.19 0.91 226.8 90 2.75 0.97 64.81




2023 17.1 17.08 6670000000.00 16 | 1.57 1.48 184 85 3 1.54 74.01
2024 0.24 17.2 7070000000.00 17 | 13.4 1.48 194.4 80 3 2.09 72.13
42 | BUMIARM 2009 3.98 37.9 3860000000.00 14 | 12.8 0.63 36.75 70 2 0.14 54.08
2010 3.91 28.26 4800000000.00 15 | 12.83 0.41 27.88 65 2.75 0.18 54.41
2011 0.86 23.3 6940000000.00 16 | 8.01 2.7 41.82 70 3 0.74 53.69
2012 0.71 23.25 6930000000.00 17 |6.49 1.4 36.72 75 3 0.78 51.58
2013 0.87 20.8 8860000000.00 18 | 6.76 1.19 33.25 80 3 0.91 45.21
2014 0.93 9.12 14680000000.00 19 | 2.33 2.68 54.6 85 3.25 1.14 37.32
2015 1.11 10.76 18070000000.00 20 |-1.85 0.94 54.24 90 3.25 1.24 39.31
2016 2.34 -149.36 | 22090000000.00 21 |-13.28 | 0.91 55.89 95 3 0.95 15.64
2017 2.1 14.66 18840000000.00 22 | 2.55 0.51 40.74 90 3 0.94 50.46
2018 3.09 -95.21 | 15550000000.00 23 |-25.3 0.3 47.88 85 3.25 0.54 41.75
2019 2.95 2.83 12990000000.00 24 | 0.69 0.6 43.86 80 3 0.55 40.44
2020 2.65 4.6 12650000000.00 25 |1.02 0.9 88.15 100 1.75 0.54 58.99
2021 1.76 3.48 12070000000.00 26 |6.79 0.93 54.18 95 1.75 0.67 59.98
2022 1.08 30.45 11730000000.00 27 | 8.2 1.12 83.16 90 2.75 0.87 53.33
2023 0.78 15.57 11120000000.00 28 | 3.81 0.57 51.75 85 3 0.96 60.98
2024 0.61 27.57 10960000000.00 29 |7.48 2.1 48.6 80 3 1.03 64.7
43 | SURGUTNE 2009 0 22.08 247830000.00 32 |9.58 9.93 332.85 |90 8.75 0.44 56.45
2010 0 20.99 305659000.00 33 |10.14 7.63 254.2 85 7.75 107.47 37.81
2011 0.01 35.05 437400000.00 34 | 19.45 5.57 376.38 | 90 8 119.26 31.23
2012 0.01 22.06 715400000.00 35 | 10.61 5.6 345.6 95 8.25 130.86 25.38
2013 0.02 33.82 864660000.00 36 | 14.26 5.52 313.5 100 5.5 142.03 22.77
2014 0.02 101.17 | 876550000.00 37 | 40.97 5.38 514.8 180 17 192.94 24.75
2015 0 76.71 908770000.00 38 | 25.42 3.71 568 170 11 185.83 31.95
2016 0 -6.17 990770000.00 39 |-1.76 3.84 579.6 160 10 211.73 35.18
2017 0 16.83 923310000.00 40 | 5.6 3.92 388 150 7.75 242.38 32.08
2018 0 55.31 1220000000.00 41 | 21.39 3.64 478.8 145 7.75 298.45 35.78
2019 0.06 6.76 984920000.00 42 | 2.42 3.68 428.4 140 6.25 326.66 44.46
2020 0.02 70.02 1120000000.00 43 | 14.5 7.1 984 150 4.25 363.65 26.71
2021 0.87 23.25 1070000000.00 44 | -3.25 0.3 680.4 160 7.5 418.02 19.17
2022 0.93 20.8 1250000000.00 45 | 5.87 0.6 1360.8 | 300 7.5 474 29.76
2023 1.11 9.12 247830000.00 46 | 2.61 0.9 966 280 16 551.55 22.02
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2024 2.34 10.76 305659000.00 47 | 3.37 0.93 972 270 21

44 | VELESTO 2009 2.1 -149.36 | 437400000.00 21 |5.79 1.12 36.75 70 7 0 0
2010 3.09 14.66 715400000.00 22 |13.48 0.57 27.88 65 5.5 0 0
2011 2.95 -95.21 | 864660000.00 23 | 9.01 2.1 41.82 70 5.5 0.05 33.45
2012 2.65 9.95 876550000.00 24 |1.64 9.93 36.72 75 5 0.09 27.05
2013 1.76 25.83 908770000.00 25 |29 7.63 33.25 80 5 1.27 40.4
2014 0.7 24.83 990770000.00 26 |-2.28 5.57 54.6 85 5.75 1.44 39.88
2015 1.2 -43.97 | 923310000.00 27 | -7.95 5.6 54.24 90 6.25 1.5 31.34
2016 0.81 -366.72 | 1220000000.00 28 |-23.74 | 0.53 55.89 95 7 1.02 -9.02
2017 0.89 -192.11 | 984920000.00 29 |-25.04 |1.82 40.74 90 6.75 0.35 40.82
2018 0.51 -3.4 1120000000.00 30 |-0.47 3.83 47.88 85 6.75 0.34 41.86
2019 0.47 4.95 1070000000.00 31 |0.84 1.81 43.86 80 6.5 0.34 48.11
2020 0.47 -89.91 | 1250000000.00 32 |-14.16 |2.35 88.15 100 3.5 0.28 50.17
2021 0.26 -24.06 | 3010000000.00 33 |-3.18 1.59 54.18 95 3.5 0.27 146.6

2

2022 0.25 -17.29 | 3090000000.00 34 |-3.89 1.35 83.16 90 7 0.28 18.25
2023 0.15 8.2 3110000000.00 35 |3.74 1.76 51.75 85 8.25 0.3 30.19
2024 0.07 15.27 3070000000.00 36 |7.84 1.39 48.6 80 7.75 0.31 39.75

45 | DELEUM 2009 12.32 | 1.95 91900000000.00 27 | 3.78 2.31 36.75 70 2 0.4 8.49
2010 8.25 -0.66 107900000000.00 | 28 | -1.51 1.65 27.88 65 2.75 0.43 9.62
2011 5.43 4.41 123410000000.00 |29 |12.14 1.75 41.82 70 3 0.47 11.13
2012 5.86 0.62 129670000000.00 |30 |1.77 1.67 36.72 75 3 0.54 13.75
2013 4.66 -0.87 129670000000.00 |31 |-1.3 1.45 33.25 80 3 0.6 15.41
2014 3.98 -1.66 131180000000.00 |32 |-1.36 1.57 54.6 85 3.25 0.68 0
2015 4.01 -1.18 127040000000.00 |33 | -0.36 1.39 54.24 90 3.25 0.72 10.44
2016 3.88 10.02 131440000000.00 | 34 | 2.97 1.52 55.89 95 3 0.75 14.78
2017 4.75 9.69 144330000000.00 |35 | 3.18 1.8 40.74 90 3 0.8 17.36
2018 4.55 2.37 127050000000.00 |36 | 0.84 1.55 47.88 85 3.25 0.82 11.8
2019 6.94 -10.37 | 46960000000.00 37 |-1.32 1.47 43.86 80 3 0.87 9.81
2020 8.78 -24.87 | 34430000000.00 38 | -8.04 1.8 88.15 100 1.75 0.87 11.68
2021 5.71 17.2 31400000000.00 39 |8.78 1.96 54.18 95 1.75 0.89 11.63
2022 1.97 33.27 43070000000.00 40 | 20.21 1.89 83.16 90 2.75 0.97 12.66
2023 1.52 12.74 43840000000.00 41 |6.93 2.87 51.75 85 3 1.03 13.17
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2024 1.73 11.29 52350000000.00 42 | 6.07 2.55 48.6 80 3 1.15 16.9
46 | SUPRA 2009 0.66 5.28 3350000000.00 0 12.09 1.42 36.75 70 2 7.32 13.22
2010 0.75 7.28 3640000000.00 0 15.6 1.23 27.88 65 2.75 7.53 13.1
2011 1.09 11.02 4220000000.00 0 16.71 1.02 41.82 70 3 8.59 22.08
2012 0.94 7.59 15200000000.00 0 8.73 1.28 36.72 75 3 5.21 15.47
2013 1.27 12.97 26610000000.00 1 6.73 1.07 33.25 80 3 9.15 21.66
2014 1.41 14.41 34560000000.00 2 5.73 1.28 54.6 85 3.25 14.22 32.61
2015 1.5 -7.77 36490000000.00 3 -2.81 1.04 54.24 90 3.25 13.28 32.38
2016 1.47 2.72 37450000000.00 4 0.73 0.99 55.89 95 3 15.4 30.5
2017 1.74 -53.94 | 29990000000.00 5 -10.34 | 1.02 40.74 90 3 5.14 20.33
2018 1.22 33580000000.00 6 -11.04 | 1.35 47.88 85 3.25 6.14 9.14
2019 1.12 -70.72 | 22750000000.00 7 -22.07 | 0.63 43.86 80 3 4.07 -4.47
2020 1.16 -3.01 22670000000.00 8 -1 0.65 88.15 100 1.75 3.8 15.65
2021 125.6 | -220.73 | 16070000000.00 9 -112.31 | 0.21 54.18 95 1.75 3.26 21.06
3
2022 5.86 12700000000.00 10 |-3.25 0.18 83.16 90 2.75 5.14 24.02
2023 4.66 -11.78 | 14000000000.00 11 | 5.87 0.19 51.75 85 3 4.82 3.19
2024 3.98 4.03 14410000000.00 12 | 2.61 0.37 48.6 80 3 3.88 21.3
47 | DAYANG 2009 0.34 22.74 98655958.00 23 | 121 1.42 36.75 70 2 0.43 30.38
2010 0.3 26.52 116661178.00 24 | ?715.3 [ 1.23 27.88 65 2.75 0.49 37.86
9
2011 0.16 21.74 147250328.00 25 |16.03 1.02 41.82 70 3 0.6 31.22
2012 0.11 25.23 157433724.00 26 | 16.56 1.28 36.72 75 3 0.69 36.1
2013 0.18 27.01 210669582.00 27 | 22.07 1.07 33.25 80 3 0.77 28.42
2014 0.16 20.65 283577000.00 28 |20.73 1.28 54.6 85 3.25 1.05 27.3
2015 1.52 22.11 703317000.00 29 |9.73 1.04 54.24 90 3.25 0.42 39.06
2016 1.29 7.7 667459000.00 30 |2.15 0.99 55.89 95 3 0.64 38.99
2017 1.33 ??20.8 | 577913000.00 31 | ??7.90 |1.02 40.74 90 3 0.29 34.87
5
2018 0.97 17.06 575781000.00 32 |14.19 1.35 47.88 85 3.25 0.46 42.18
2019 0.56 22.08 628913000.00 33 | 141 0.63 43.86 80 3 0.74 45.38
2020 0.48 7.71 586261000.00 34 |2.72 0.65 88.15 100 1.75 0.79 31.62
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2021 0.41 ??47.4 | 494669000.00 35 | ??16.9 | 0.21 54.18 95 1.75 0.77 18.06
1 3
2022 0.28 12.32 503321000.00 36 | ?77.08 0.18 83.16 90 2.75 0.88 31.6
2023 0.15 ?19.67 | 535057000.00 37 |12.56 0.19 51.75 85 3 1.07 37.82
2024 0.07 ?21.19 38 | 16.97 0.37 48.6 80 3 1.26 39.97
58203900077
48 | TRONOX 2018 4.63 -0.3 4640000000.00 12 | -0.18 8.48 27.54 100 4.5 4.12 3.51
2019 4.18 -4.32 5270000000.00 13 | -2.99 2.95 61.5 120 2 3.81 3.33
2020 2 35.05 6570000000.00 14 | 22.02 3.14 39.06 115 9.25 10.43 4.26
2021 1.33 8 5990000000.00 15 | 5.95 2.49 64.26 110 13.75 11.54 5
2022 1.13 14.41 6310000000.00 16 | 10.42 2.31 40.25 105 11.75 13.64 5.1
2023 1.52 -11.09 | 6130000000.00 17 | -6.48 2.84 39.42 100 14.75 10.8 3.1
2024 0.17 -1.56 6040000000.00 18 |-1.02 2.47 27.54 100 4.5 9.61 3.31
49 | VIBRAE 2018 0.22 3.27 25880000000.00 47 | 22.53 2.81 27.54 100 4.5 82.09 69
2019 0.26 2.33 26320000000.00 48 | 16.87 1.42 61.5 120 2 97.72 62.61
2020 0.3 4.79 28790000000.00 49 | 26.24 1.92 39.06 115 9.25 214.75 25.42
2021 0.4 1.92 34420000000.00 50 |11.55 2.42 64.26 110 13.75 216.27 69.77
2022 0.42 0.85 41830000000.00 51 | 5.81 2.31 40.25 105 11.75 236.77 75.42
2023 0.35 2.92 44590000000.00 52 |16.44 2.36 39.42 100 14.75 259.06 70.2
2024 0.41 3.7 50170000000.00 53 | 18.67 3.04 27.54 100 4.5 309.04 74.56
50 | ELDORADO 2018 0.38 16.33 7430000000.00 8 8.84 1.9 27.54 100 4.5 20.16 17.77
2019 0.43 17.8 8170000000.00 9 11.51 1.84 61.5 120 2 20.18 33.94
2020 0.44 6.31 6880000000.00 10 | 3.23 1.78 39.06 115 9.25 20.38 50.32
2021 0.5 24.58 17570000000.00 11 14.84 2.13 64.26 110 13.75 19.04 44.39
2022 0.43 2.86 25470000000.00 12 | 1.8 1.62 40.25 105 11.75 16.91 35.15
2023 0.45 2.66 28790000000.00 13 | 1.42 1.82 39.42 100 14.75 16.78 43.54
2024 0.52 -21.86 | 22870000000.00 14 | -12.44 |1.78 27.54 100 4.5 18.55 51.09
51 | ORIGEM 2018 0.45 76.95 1060000000.00 1 28.74 3.18 27.54 100 4.5 2.33 10.5
2019 0.36 40.83 1270000000.00 2 18.56 4.24 61.5 120 2 2.72 7.39
2020 0.73 -30.91 | 1020000000.00 3 -11.82 | 0.2 39.06 115 9.25 2.53 8.93
2021 0.64 -303.78 | 1520000000.00 4 -13.2 1.21 64.26 110 13.75 1.73 7.7
2022 0.33 -120.82 | 2280000000.00 5 -7.63 3.56 40.25 105 11.75 2.87 0.51
2023 0.23 -170.67 | 2029999999.00 6 -4.18 3.83 39.42 100 14.75 2.27 18.63
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2024 0 -750.83 | 1410000000.00 7 -34.8 14.72 27.54 100 4.5 2.52 11.46
74201 | 0.2 9.86 343230000000.00 |47 |12.67 1.47 27.54 100 4.5 2.33 82.09
8
2019 0.23 -5.48 383190000000.00 |48 |-11.67 | 1.07 61.5 120 2 2.72 97.72
2020 0.23 -4.82 328000000000.00 |49 |-12.18 | 0.93 39.06 115 9.25 2.53 214.7
5
2021 0.88 -9.33 394470000000.00 |50 |-49.47 |0.77 64.26 110 13.75 1.73 216.2
7
2022 0.56 1.36 413810000000.00 |51 |4.37 0.8 40.25 105 11.75 2.87 236.7
7
2023 0.62 2.7 550430000000.00 |52 |7.22 0.91 39.42 100 14.75 2.27 259.0
6
2024 0.48 5.26 709320000000.00 |53 | 13.97 0.88 27.54 100 4.5 2.52 309.0
4
52 | CASTROL 2018 0 18.14 21070000000.00 39 | 64.81 1.87 27.54 100 4.5 82.09 69
2019 0 21.34 22290000000.00 40 | 65.34 2.18 61.5 120 2 97.72 62.61
2020 0.01 19.45 23930000000.00 41 | 41.83 2.05 39.06 115 9.25 214.75 25.42
2021 0 18.08 27040000000.00 42 | 49.45 2.17 64.26 110 13.75 216.27 69.77
2022 0.03 17.07 30690000000.00 43 | 45.63 2 40.25 105 11.75 236.77 75.42
2023 0.04 17.03 34200000000.00 44 | 42.07 1.91 39.42 100 14.75 259.06 70.2
2024 0.04 17.28 36350000000.00 45 | 41.02 2.02 27.54 100 4.5 309.04 74.56
53 | ABAN 2018 0 -621.67 | 13657000000.00 32 | 64.81 0.13 27.54 100 4.5 -955.24 12.88
2019 0 -921.18 | 60110000000.00 33 | 65.34 0.09 61.5 120 2 -2.68 -1.9
2020 0 -184.44 | 46190000000 34 |41.83 0.06 39.06 115 9.25 -2.94 -14.79
2021 0 -363.85 | 29680000000 35 |49.45 0.04 64.26 110 13.75 -3.4 8.62
2022 0 -274.34 | 17270000000 36 | 45.63 0.03 40.25 105 11.75 -3.88 -19.35
2023 0 -329.74 | 15150000000 37 | 42.07 0.02 39.42 100 14.75 -4.15 -34.72
2024 0 -186.98 | 15330000000 32 |41.02 0.02 27.54 100 4.5 -4.42 72.43
54 | PANAMA P 2018 0.39 4.09 9190000000 33 | 13.21 1.5 27.54 100 4.5 68.4 8.71
2019 0.12 2.87 7580000000 34 |6.79 1.8 61.5 120 2 71.58 5.58
2020 0.12 9.35 9930000000 35 |27.22 1.86 39.06 115 9.25 92.73 13.19
2021 0.04 10.8 12540000000 36 | 34.65 213 64.26 110 13.75 126.99 13.99
2022 0 10.36 12360000000 37 | 27.08 3.56 40.25 105 11.75 157.38 14.43
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2023 0.02 8.28 14100000000 38 |18.99 3.81 39.42 100 14.75 182.29 10.97
2024 0.03 6.7 15240000000 39 |15.67 5.18 27.54 100 4.5 207.46 9.17
55 | RUSPETRO 2017 0.65 4.99 13720000 10 |-32.46 |5.2 27.54 100 4.5 4.39 53.49
2018 0.3 4.99 22590000 11 | -25.57 | 0.73 61.5 120 2 5.62 54.17
2019 0 3.43 34980000 12 | -13.46 |6.14 39.06 115 9.25 7.23 57.83
2020 0 4.27 48780000 13 | -14.31 | 6.56 64.26 110 13.75 8.6 54.07
2021 0 4.33 85700000 14 | -9.36 5.58 40.25 105 11.75 9.31 51.68
2022 0 2.99 122620000 15 | -9.71 10.54 39.42 100 14.75 10.17 57.32
2023 0 4.11 139920000 16 |0 0 27.54 100 4.5 9.88 56.67
2024 0 7.28 2600000000000.00 |17 | O 9 61.5 120 2 9.14 56.64
56 | TNG 2018 1.84 9.93 3030000000000.00 | 65 | 16.95 1 27.54 100 4.5 9.81 60.66
2019 1.5 4.99 3550000000000.00 | 66 | 16.23 1.13 61.5 120 2 10.31 60.85
2020 1.61 3.43 4370000000000.00 | 67 | 9.22 0.93 39.06 115 9.25 10.47 64.12
2021 1.42 4.27 5290000000000.00 | 68 | 12.77 0.83 64.26 110 13.75 10.76 63.92
2022 1.64 4.33 5150000000000.00 | 69 | 13.75 0.89 40.25 105 11.75 12.36 68.59
2023 1.52 2.99 5820000000000.00 | 70 | 8.7 0.82 39.42 100 14.75 14.05 66.75
2024 1.43 4.11 222010000000.00 | 71 11.39 0.96 27.54 100 4.5 15.04 61.19
57 | VENTURA 2018 1.18 7.28 230200000000.00 |46 | 3.7 1.48 27.54 100 4.5 16.36 66.34
2019 1.19 9.93 190100000000.00 |47 | 5.03 0.97 61.5 120 2 14.5 42.17
2020 1.27 2.61 174680000000.00 |48 |1 1.04 39.06 115 9.25 11.94 50.56
2021 0.85 23.56 184990000000.00 |49 | 16.18 1.25 64.26 110 13.75 17.87 50.59
2022 0.77 29.37 126340000000.00 | 50 | 31.42 1 40.25 105 11.75 17.66 52.84
2023 0.8 24.34 182070000000.00 | 51 | 20.61 0.96 39.42 100 14.75 20.23 51.44
2024 1.02 7.46 481850000 52 | 5.71 0.69 27.54 100 4.5 15.31 43.84
58 | OCEANP 2017 695020000 11 0 0
2018 1.84 -4.65 1120000000 12 | -3.87 0.95 27.54 100 4.5 0.71 23.17
2019 2.83 2.17 2490000000 13 | 2.28 0.93 61.5 120 2 0.72 20.92
2020 5.09 -3.55 2380000000 14 | -3.47 1.29 39.06 115 9.25 0.74 20.26
2021 1.4 -5.37 2380000000 15 | -3.35 2.2 64.26 110 13.75 4.45 23.41
2022 1.56 -7.74 3030000000 16 | -5.32 0.81 40.25 105 11.75 3.81 24.68
2023 1.5 4.45 40800000000 17 | 4.57 1.23 39.42 100 14.75 3.9 32.91
2024 1.71 -0.91 4.03E+12 18 |-0.76 1.82 27.54 100 4.5 4.93 31.5
59 | TOMSKNEF 2018 26.43 | 49.01 4.93E+12 52 |16 71.35 27.54 100 4.5 107.47 37.81
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2019 25.13 | 43.96 6.14E+12 53 |15.7 62.18 61.5 120 2 119.26 31.23
2020 29.09 | 49.83 6.62E+12 54 |18.5 69.79 39.06 115 9.25 130.86 25.38
2021 37.51 | 50.12 9.46E+12 55 |19.98 68.88 64.26 110 13.75 142.03 22.77
2022 24.73 | 41.91 4000000000 56 | 22.83 57.71 40.25 105 11.75 192.94 24.75
2023 30.42 | 55.89 3270000000 57 |30.4 75.97 39.42 100 14.75 185.83 31.95
2024 0 0 3090000000 58 |0 0 27.54 100 4.5 211.73 35.18
60 | ALPHA 2018 0.1 11.21 3100000000 26 |17.86 2.4 27.54 100 4.5 242.38 32.08
2019 0.1 -3.28 2910000000 27 |-3.29 3.27 61.5 120 2 298.45 35.78
2020 0 4.5 2950000000 28 | 2.48 4.65 39.06 115 9.25 326.66 44.46
2021 0 7.87 3120000000 29 | 4.56 6.13 64.26 110 13.75 363.65 26.71
2022 0 19.72 12710000000 30 |4.69 32.99 40.25 105 11.75 418.02 19.17
2023 0 0.38 10710000000 31 |0.13 15.61 39.42 100 14.75 474 29.76
2024 0 -4.86 11300000000 32 |0 4.86 27.54 100 4.5 551.55 22.02
61 | GANDHAR 2018 0.3 0.53 13390000000 26 |4.84 1.32 27.54 100 4.5 239.94 3.61
2019 0.37 0.47 16350000000 27 |2.92 1.45 61.5 120 2 243.72 3.57
2020 0.2 3.32 19350000000 28 | 16.31 1.54 39.06 115 9.25 288.42 5.28
2021 0.34 4.2 19610000000 29 | 27.31 1.49 64.26 110 13.75 69.62 7.1
2022 0.3 4.68 1430000000 30 | 26.96 1.61 40.25 105 11.75 92.74 8.01
2023 0.23 3.42 1710000000 30 |13.52 2.52 39.42 100 14.75 119.62 6.73
2024 0.25 2.05 1800000000 31 | 6.04 2.91 27.54 100 4.5 126.16 4.51
62 | SOUTHWES | 2018 0.49 11.88 1920000000 12 | 12.02 1.75 27.54 100 4.5 29.02 22.94
2019 0.66 3.82 1990000000 13 | 3.58 1.4 61.5 120 2 30.04 20.26
2020 0.53 9.87 2360000000 14 |10.14 1.55 39.06 115 9.25 33.71 23.02
2021 0.49 9.28 2760000000 15 | 9.7 1.78 64.26 110 13.75 36.03 22.12
2022 0.57 7.22 14920000000 16 | 7.18 1.77 40.25 105 11.75 38 16.62
2023 0.76 6.2 16969999999 17 | 5.94 1.65 39.42 100 14.75 39.63 18.74
2024 0.38 9.1 28460000000 18 |9.86 2.1 27.54 100 4.5 52.37 18.76
63 | DIXONTEC 2018 0.37 2.13 42810000000 25 | 17.91 1.15 27.54 100 4.5 31.99 31.99
2019 0.33 2.74 46850000000 26 | 23.51 1.21 61.5 120 2 11.25 11.25
2020 0.4 2.48 70490000000.00 27 |20.13 1.17 39.06 115 9.25 8.45 8.45
2021 0.67 1.78 167670000000.00 |28 | 15.6 1.15 64.26 110 13.75 6.82 6.82
2022 0.35 2.1 16180000.00 29 | 16.1 1.07 40.25 105 11.75 -0.34 -0.34
2023 0.29 2.09 10460000.00 30 |19.34 1.02 39.42 100 14.75 0.7 0.7
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2024 0.22 2.82 10130000.00 31 | 38.93 1.04 27.54 100 4.5 0.55 0.55
64 | FOCUSE 2018 0.2 -50.23 | 12660000.00 32 | -60.05 |2.44 27.54 100 4.5 31.99 -46.68
2019 1.34 -58.03 | 79400000.00 33 |-90.83 |1.43 61.5 120 2 11.25 -50.63
2020 0.8 -35.54 | 924000000.00 34 |-122.6 |1.47 39.06 115 9.25 8.45 -23.45
2021 0.68 -79.94 | 5420000.00 35 |-145.92 | 1.65 64.26 110 13.75 6.82 -86.57
2022 0 -172.24 | 11460000000 36 |-302.9 |0.91 40.25 105 11.75 -0.34 -
147.4
2
2023 0.77 -75.09 | 14550000000 37 |-195.09 | 1.45 39.42 100 14.75 0.7 -68.88
2024 0.13 -32.55 | 14520000000 38 |-45.08 | 2.11 27.54 100 4.5 0.55 -37.14
65 | GULFOIL 2018 0.48 10.42 18420000000 10 | 33.73 1.57 27.54 100 4.5 117.52 16.76
2019 0.49 12.32 20860000000 11 | 29.8 1.72 61.5 120 2 151.6 17.6
2020 0.24 12.12 24220000000 12 | 24.29 2.05 39.06 115 9.25 172.48 16.76
2021 0.37 9.64 27580000000 13 | 21.78 1.98 64.26 110 13.75 206.16 17.6
2022 0.32 7.75 445830000 14 | 20.51 1.97 40.25 105 11.75 206.16 16.32
2023 0.28 9.34 630880000 15 | 24.52 1.94 39.42 100 14.75 239.85 13.19
2024 0.32 9.91 666870000 16 | 25.73 1.92 27.54 100 4.5 271.58 11.57
66 | AAKASH 2017 1.06 5.7 656940000 11 | 7.58 2.62 27.54 100 4.5 1.91 18.76
2018 0.83 6.41 708520000 12 | 7.36 2.44 61.5 120 2 3.23 15
2019 0.63 7.18 833350000 13 |9.22 1.23 39.06 115 9.25 3.69 22.71
2020 0.44 6.92 937560000 14 | 7.99 1.33 64.26 110 13.75 4.1 21.38
2021 0.34 7.96 4170000000 15 | 12.2 1.25 40.25 105 11.75 4.72 19.94
2022 0.46 7.96 5650000000 16 | 8.37 0.71 39.42 100 14.75 5.17 14.5
2023 0.44 4.9 4500000000 17 |10.16 1.21 27.54 100 4.5 5.78 18.56
2024 0 0 5480000000 18 |0 0 39.42 100 14.75 5.96 10.3
67 | HENGYUAN 2018 0.57 0.27 6620000000 58 |[1.12 1.81 27.54 100 4.5 5.65 9.05
2019 0.7 0.28 5640000000 59 [1.34 1.28 61.5 120 2 5.65 1.97
2020 0.38 3.5 3780000000 60 |9.38 1.51 39.06 115 9.25 6.1 2.05
2021 0.4 0.69 8080000000 61 | 3.23 1.19 64.26 110 13.75 5.77 -10.58
2022 1.18 -0.75 9520000000 62 |-7.23 0.94 40.25 105 11.75 3.86 7.85
2023 1.23 -3.17 11890000000 63 |-25.14 |0.88 39.42 100 14.75 3.96 2.41
2024 1.25 -2.08 15210000000 64 |-20.86 |0.69 27.54 100 4.5 3.24 -0.43
68 | YINSON 2018 2.71 22.7 19260000000 35 |4.14 1.4 27.54 100 4.5 0.54 75.7
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2019 3.49 8.33 28690000000 36 |3.25 1.45 61.5 120 2 0.5 29.49
2020 4.34 6.5 25790000000 37 | 3.97 1.45 39.06 115 9.25 0.61 27.41
2021 4.42 11.12 15210000000 38 |3.75 2.22 64.26 110 13.75 0.86 37.01
2022 2.77 7.15 19260000000 39 |3.38 0.84 40.25 105 11.75 1.34 28.62
2023 3.34 7.11 28690000000 40 | 4.53 1.04 39.42 100 14.75 1.8 25.18
2024 3.21 15.33 25790000000 41 | 4.95 1.58 27.54 100 4.5 1.84 29.32
69 | GOCLORP 2009 0.72 0.47 10440000000 48 | -3.52 0.89 508.2 110 4.75 92.32 4
2010 0.51 3.32 10290000000 49 110.71 1.06 396.88 105 6.25 88.94 5.25
2011 0.36 4.2 17920000000 50 |6.02 1.25 595.32 110 8.5 214.41 5.82
2012 1.88 4.68 34950000000 51 | 2.55 1.22 540 115 8 219.46 7.36
2013 1.28 3.42 29040000000 52 | 2.59 1.41 475 120 7.75 227.11 9.36
2014 1.33 2.05 25370000000 53 |1.85 0.81 772.2 115 8 203.09 8.47
2015 1.22 11.88 24740000000 54 |1.29 0.75 767.88 110 6.75 206.98 5.72
2016 1.98 3.82 17340000000 55 |1.98 1.18 828 115 6.25 104.22 6.01
2017 0.98 9.87 18060000000 56 | 2.69 1.17 630.5 120 6 165.47 6.27
2018 0.57 9.28 16870000000 57 | 3.37 1.57 763.8 125 6.5 190.09 6.5
2019 1.31 7.22 22840000000 58 |3.12 1.72 703.8 130 5.15 183.45 3.64
2020 0.96 6.2 24550000000 59 | 3.67 2.85 1496.5 140 4 235.03 2.5
2021 1.38 9.1 32430000000 60 |7.21 3.99 932.4 135 4 232.24 0.91
2022 1.25 2.13 35040000000 61 | 8.16 2.32 1412.55 | 130 6.5 283.89 -2
2023 0.84 2.74 29000000000 62 |1.78 7.05 874 125 6.5 285.9 -3.34
2024 0.71 2.48 31090000000 63 | 3.65 8.2 900.9 120 5.5 317.85 -4.45
70 | VIBRAE 2013 0.13 1.78 9370000000 38 |24 1.33 21 85 8.75 107.47 37.81
2014 0.67 2.1 10390000000 39 |9.93 0.96 17.22 80 10.75 119.26 31.23
2015 1.31 2.09 7900000000 40 |-9.83 2.42 26.57 85 11 130.86 25.38
2016 1.74 -0.36 9780000000 41 | -3.78 2.18 23.76 90 7.25 142.03 22.77
2017 0.53 1.36 7310000000 42 | 14.6 2.31 20.9 95 10 192.94 24.75
2018 0.58 3.27 6680000000 43 | 33.85 2.81 34.32 100 11.75 185.83 31.95
2019 0.77 2.33 6540000000 44 | 23.96 1.42 34.08 110 14.25 211.73 35.18
2020 0.7 4.79 5540000000 45 | 33.43 1.92 34.5 115 13.75 242.38 32.08
2021 1.12 1.92 6180000000 46 | 20.3 2.42 24.25 110 7 298.45 35.78
2022 1.38 0.85 7920000000 47 |1 12.94 2.31 29.64 105 6.5 326.66 44.46
2023 0.99 2.92 9180000000 48 | 33.91 2.36 27.54 100 4.5 363.65 26.71
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2024 1.02 3.7 8120000000 49 | 36.13 3.04 61.5 120 2 418.02 19.17
71 | ENN 2009 1.14 9.52 1710000000 23 |9.22 0.89 508.2 110 4.75 474 29.76
2010 1.04 9.03 2220000000 24 |10.31 0.68 396.88 105 6.25 551.55 22.02
2011 1.51 8.32 3290000000 25 |10.2 0.94 595.32 110 8.5 0.68 18.08
2012 1.3 8.22 3760000000 26 |9.65 0.83 540 115 8 0.81 19.27
2013 1.3 5.45 4300000000 27 |6.75 1.02 475 120 7.75 0.89 17.61
2014 1.2 10.2 5730000000 28 |12.8 1.1 772.2 115 8 1.24 15.35
2015 1.17 6.35 6670000000 29 |8.63 0.61 767.88 110 6.75 1.45 16.22
2016 1.12 6.31 7010000000 30 |8.8 0.75 828 115 6.25 1.68 16.49
2017 1.16 5.8 7570000000 31 10.38 0.69 630.5 120 6 1.78 13.05
2018 0.95 4.64 9420000000 32 |10.07 0.65 763.8 125 6.5 1.83 11.99
2019 0.76 8.08 10390000000 33 | 16.75 0.62 703.8 130 5.15 2.2 12.72
2020 0.66 8.77 11250000000 34 | 14.99 0.71 1,496.5 | 140 4 2.62 14.11
0
2021 0.57 8.33 13800000000 35 |17.7 0.66 932.4 135 4 3.54 12.19
2022 0.52 5.33 13750000000 36 | 12.05 0.75 1,412.5 | 130 6.5 3.81 11.51
5
2023 0.53 5.99 13170000000 37 | 12.41 0.76 874 125 6.5 4.07 10.17
2024 0.45 5.45 13650000000 38 |10.41 0.68 900.9 120 5.5 4.54 10.01
72 | MEDCO 2009 1.13 2.88 1420000000 29 |(1.54 0.89 48.6 80 3 431.12 23.24
2010 1.27 8.93 1700000000 30 |5.71 0.68 36.75 70 2 458.54 25.84
2011 1.54 7.44 1990000000 31 |5.16 0.94 27.88 65 2.75 496.34 29.58
2012 1.62 3.83 2010000000 32 | 1.9 0.83 41.82 70 3 521.06 38.49
2013 1.17 4.1 1840000000 33 | 1.86 1.02 36.72 75 3 615.76 40.85
2014 1.35 0.63 2200000000 34 |0.25 1.11 33.25 80 3 621.21 33.86
2015 2.27 -28.94 | 2680000000 35 |-9.46 0.61 54.6 85 3.25 525.35 34.5
2016 2.18 38.9 3410000000 36 |10.13 0.75 54.24 90 3.25 670.97 45.38
2017 2.06 16.65 4300000000 37 | 5.1 0.69 55.89 95 3 775.48 47.43
2018 2.3 -1.41 4590000000 38 |-0.5 0.65 40.74 90 3 778.05 48.05
2019 2.7 -3.8 5340000000 39 |-1.33 0.62 47.88 85 3.25 736.82 45.56
2020 2.98 -17.8 4810000000 40 |-5.2 0.71 43.86 80 3 527.02 44.95
2021 2.99 2.47 4990000000 41 |0.84 0.66 88.15 100 1.75 590.46 53.29
2022 2.14 22.39 6450000000 42 | 12.5 0.75 54.18 95 1.75 944.42 68.92
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2023 1.93 16.59 6770000000 43 | 7.98 0.76 83.16 90 2.75 1.1 55.8
2024 1.69 15.37 7640000000 44 | 7.43 0.68 51.75 85 3 1.34 52.79
73 | MAHANAG 2011 0.01 23.69 15,500,000,000 14 | 30.72 1.07 48.6 80 3 107.47 37.81
2012 0.01 19.92 17,870,000,000 15 | 26.3 1.01 396.88 105 6.25 119.26 31.23
2013 0.01 15.9 19,790,000,000 16 | 23.8 1.06 595.32 110 8.5 130.86 25.38
2014 0.01 14.48 21,720,000,000 17 | 22.07 1.09 540 115 8 142.03 22.77
2015 0 14.96 23,770,000,000 18 | 19.7 1.46 475 120 7.75 192.94 24.75
2016 0 19.34 26,330,000,000 19 | 22.01 1.26 772.2 115 8 185.83 31.95
2017 0 21.4 30,200,000,000 20 | 24.26 1.35 767.88 110 6.75 211.73 35.18
2018 0 19.58 34,510,000,000 21 | 24.31 1.43 828 115 6.25 242.38 32.08
2019 0.02 26.7 41,570,000,000 22 | 29.39 1.59 630.5 120 6 298.45 35.78
2020 0.02 28.78 46,330,000,000 23 | 19.7 1.58 763.8 125 6.5 326.66 44.46
2021 0.03 16.77 52,750,000,000 24 | 17.13 1.39 703.8 130 5.15 363.65 26.71
2022 0.03 12.54 60,820,000,000 25 ]19.98 1.29 1496.5 140 4 418.02 19.17
2023 0.03 20.29 74,430,000,000 26 |26.94 1.12 932.4 135 4 474 29.76
2024 0.03 14.33 82,700,000,000 27 |18.43 1.04 1412.55 | 130 6.5 551.55 22.02
74 | TRANSNEFT | 2009 1.14 34.3 1440000000000.00 | 16 | 9.96 5.27 874 125 6.5 107.47 37.81
2010 1.04 26.63 1680000000000.00 | 17 | 7.64 3.73 900.9 120 5.5 119.26 31.23
2011 1.51 28.06 188000000000.00 | 18 | 10.56 2.45 332.85 |90 8.75 130.86 25.38
2012 1.3 24.65 20200000000.00 19 |9.25 3.03 254.2 85 7.75 142.03 22.77
2013 1.3 20.4 21300000000.00 20 | 7.37 2.33 376.38 | 90 8 192.94 24.75
2014 1.2 7.59 24800000000.00 21 | 2.55 1.82 345.6 95 8.25 185.83 31.95
2015 1.17 17.58 26800000000.00 22 | 5.56 2.67 313.5 100 5.5 211.73 35.18
2016 1.12 27.46 27800000000.00 23 | 8.53 1.82 514.8 180 17 242.38 32.08
2017 1.16 21.71 2910000000000.00 | 24 | 6.75 1.63 568 170 11 298.45 35.78
2018 0.95 22.89 3190000000000.00 | 25 | 7.36 1.38 579.6 160 10 326.66 44.46
2019 0.76 16.86 3370000000000.00 | 26 | 5.47 1.56 388 150 7.75 363.65 26.71
2020 0.66 13.84 33700000000.00 27 | 3.95 1.61 478.8 145 7.75 418.02 19.17
75 | AEGIS 2009 0.57 14.11 3840000000 22.2 0.67 428.4 140 6.25 474 29.76
2010 0.52 2.58 5450000000 17.96 1.08 984 150 4.25 551.55 22.02
2011 0.53 0.44 29090000000 6.21 0.99 595.32 110 8.5 6.8 1.33
2012 0.45 0.84 10040000000 8.91 1.03 540 115 8 8.72 3.26
2013 0.69 1.21 8880000000 13.79 0.89 475 120 7.75 10.01 2.14
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2014 0.51 2.64 9410000000 20.31 1.21 772.2 115 8 12.35 3.57
2015 0.37 5.12 9040000000 19.33 1.23 767.88 110 6.75 14.68 8.48
2016 0.34 3.03 20350000000 15.6 0.79 828 115 6.25 25.01 5.25
2017 0.25 4.13 22140000000 20.3 0.74 630.5 120 6 36.07 5.6
2018 0.17 3.95 24290000000 16.3 0.87 763.8 125 6.5 41.59 6.55
2019 0.34 1.39 29210000000 5.79 1.18 703.8 130 5.15 48.65 3.71
2020 0.38 5.81 30820000000 10.32 1.19 1496.5 140 4 55.12 10.3
2021 0.38 7.73 40340000000 14.32 1.01 932.4 135 4 62.05 11.61
2022 0.54 5.37 71630000000 11.54 2.44 1412.55 | 130 6.5 100.18 8.63
2023 0.68 8.08 80730000000 9.81 2.73 874 125 6.5 110.49 13.2
2024 0.99 9.82 1.12E+09 8.96 3.21 900.9 120 5.5 131.47 16.45
76 | COSAN 2009 1 6.87 15930000000 12.18 1.59 21 85 8.75 3.5 8.9
2010 1.11 4.27 18150000000 6.49 1.41 17.22 80 10.75 4.56 14.61
2011 0.55 10.87 22120000000 19.28 2.27 26.57 85 11 5.72 8.39
2012 0.91 1.2 28600000000 0.47 1.34 23.76 90 7.25 0 0
2013 1.06 2.45 27100000000 1.14 1.34 20.9 95 10 -0.36 15.66
2014 1.36 6.48 30320000000 2.96 1.54 34.32 100 11.75 -0.56 18.27
2015 1.22 14.75 27300000000 5.8 1.96 34.08 110 14.25 -0.48 17.63
2016 1.02 17.15 28540000000 7.22 1.56 34.5 115 13.75 -0.27 25.38
2017 1.11 16.33 28790000000 9 1.9 24.25 110 7 -0.07 18.47
2018 1.33 17.8 32870000000 11.49 1.84 29.64 105 6.5 0.3 16.5
2019 1.47 6.31 35760000000 3.66 1.78 27.54 100 4.5 0.69 20.08
2020 3.32 24.58 97840000000.00 14.69 2.13 61.5 120 2 0.4 17.85
2021 2.78 2.86 13448000000.00 1.72 1.62 39.06 115 9.25 -1.17 23.4
2022 2.99 2.66 13987000000.00 1.4 1.82 64.26 110 13.75 -0.6 21.59
2023 6.76 -21.86 | 14127000000.00 -12.32 | 1.78 40.25 105 11.75 -0.75 25.96
2024 0 0 0 0 0 0 39.42 100 14.75 -5.36 22.85
77 | EFORAE 2009 0.06 -0.11 2774749 0 -0.08 7.85 21 85 8.75 1.38 6.38
2010 0 -84.65 | 27134668 1 -16.94 | 2.74 17.22 80 10.75 4.57 -87.36
2011 0.04 -256.93 | 33015983 2 -32.78 | 2.16 26.57 85 11 3.93 -
450.4
1
2012 0.51 0 40200471 3 -15.39 | 0.65 23.76 90 7.25 3.58 0
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2013 0.08 0 73382200 4 3.07 2.29 20.9 95 10 3.03 0
2014 0.07 -12850 | 67224000 5 -31.3 1.94 34.32 100 11.75 2.21 -18.84
2015 0 1130 57702600 6 6.29 14.29 34.08 110 14.25 2.63 -1.93
2016 0 -17.53 | 46978417 7 -25.74 | 1.39 34.5 115 13.75 1.89 -16.28
2017 0.69 -5.78 73382200 8 -23.93 | 0.41 24.25 110 7 0.85 -3.88
2018 0.55 -20.71 | 46140097 9 -105.54 | 0.68 29.64 105 6.5 0.32 -5.07
2019 0.43 -1.05 42911926 10 | -4.6 0.86 27.54 100 4.5 0.4 2.43
2020 0 -42.64 | 10472747 11 |-261.02 | 0.41 61.5 120 2 -0.06 -10.37
2021 0.03 605.32 | 5122048 12 | 6750 4.15 39.06 115 9.25 0.06 -38.93
2022 0.04 70.17 3631276 13 | 8.77 9.44 64.26 110 13.75 0.05 -
345.9
1
2023 0.03 -45.3 2311675 14 | -41.2 5.51 40.25 105 11.75 0.03 -60.19
2024 0 0 32345678 15 | 43 3.32 39.42 100 14.75 0.4 45.9
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