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Abstract 
The current study aimed to investigate the effect of different determinants 
on systematic risk in Pakistan’s oil and gas sector. In this study, the data of 
six systematic risk determinants, namely liquidity, firm size, operating 
efficiency, profitability, growth, and leverage, was collected from Pakistan 
Stock Exchange (PSX). Moreover, the firm’s monthly stock return and 
Karachi Stock Exchange (KSE) 100 index return data for the period of 
2018-2022 was obtained from the website of ZHV Securities. Random 
effect regression analysis was performed to test hypothesis based on the 
Hausman test to validate the absence of multicollinearity, 
heteroskedasticity, and serial autocorrelation. Regression results showed 
that liquidity, profitability, operating efficiency, and leverage had a negative 
and significant effect. On the other hand, size and growth had a negative but 
insignificant effect on systematic risk regarding oil and gas companies in 
Pakistan. The obtained results were consistent with the existing literature 
and Capital Market Theory (CMT) and Capital Asset Pricing Model 
(CAPM). Policymakers are recommended to consider implementing 
measures in order to improve access to finance for companies in the sector, 
improve operational efficiency, and diversify sources of financing. 
Furthermore, the researchers are recommended to conduct comparative 
studies between different sectors to provide more valuable insights 
considering other determinants as per their country, industry, and sector 
dynamics. 

Keywords: capital asset pricing model, capital market theory, oil and 
gas sector, Pakistan, systematic risk 
JEL Codes: G12, G30, Q41, Q48, C58.  

 
*Corresponding author: mshoaibhassan675@gmail.com    

mailto:mshoaibhassan675@gmail.com


Determinants Affecting Systematic Risk… 

30 Audit and Accounting Review 

Volume 5 Issue 1, Spring 2025 

Introduction 
The oil and gas industry is a cornerstone of the global economic system, 
playing a crucial role in energy production, industrial operations, and 
transportation (Adekoya et al., 2024). The global oil and gas market is worth 
over 2 trillion US dollars. Many countries depend on its performance for 
their Gross Domestic Product (GDP) and employment. For instance, Arezki 
et al. (2017) highlighted that it contributes about 3.8% of the worldwide 
GDP and helps millions of people find employment, proving its role in 
energy markets. In recent times, the Asia-Pacific region has become a 
significant consumer of oil and gas, with developing countries leading the 
way in rapidly increasing their oil consumption (Narayan et al., 2019). The 
increase in oil demand not only leads to higher oil prices, affecting both 
producers and consumers by reducing disposable income, however, also 
increases uncertainty and risk. This negatively affects stock market prices 
and discourages investments (Maghyereh & Abdoh, 2020) which, in turn, 
leads to inflationary pressures on the economy and prompts central banks 
to adjust interest rates. This is particularly evident in rapidly developing 
countries in the Asia-Pacific region, such as China, India, and Pakistan, 
where GDP and oil consumption are rising (Durrani & Zeeshan, 2023; Yang 
et al., 2020). Therefore, in an effort to achieve economic growth as well as 
balance the energy requirements of these nations, understanding factors that 
define systematic risks may help policymakers make better decisions. 
Pakistan’s reliance on oil imports, coupled with its growing industrial 
demand, positions its oil and gas sector as a critical component of the 
economy, making it susceptible to systematic risk driven by global oil price 
dynamics (Durrani & Zeeshan, 2023). 

Although, the oil and gas sector is crucial to every economy, the impact 
of rising oil and gas prices varies between developed and developing 
countries. Muhammad et al. (2021) implies that developing economies are 
more affected by changes in oil prices which have significant implications 
for stock market prices and profits. While developed countries tend to be 
more energy-efficient and diversify their energy sources, making them less 
vulnerable to oil price fluctuations. In this regard, literature has revealed 
that the interconnection between energy usage, the economy, and financial 
markets is evident, as they are intricately linked to a country’s economic 
growth (Alsagr & Van Hemmen, 2021; Islam et al., 2023). Moreover, 
globalization has intensified the interdependence among economies, 
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making them more sensitive to changes in oil and gas prices. This is evident 
by the OPEC oil embargo in 1973 which caused a significant increase in oil 
prices and the oil price shock in 1979, leading to a global recession. These 
events demonstrated how such shocks had severe consequences, 
particularly for developing countries (Tache, 2024; Zaman, 2023). 

Previous research has examined the relationship between oil price 
volatility and financial performance globally, limited studies have focused 
on the determinants of systematic risk specific to Pakistan’s oil and gas 
sector, an industry vital to the country’s economic progress (Kraidi et al., 
2019; Sukrianingrum & Manda, 2020; Wang et al., 2022). Additionally, 
different studies have produced varying conclusions about which financial 
variables affect systematic risk (Kamran & Malik, 2018; Nguyen et al., 
2020). The current study aimed to address this gap by studying the effect of 
six systematic risk determinants, namely liquidity, firm size, operating 
efficiency, profitability, growth, and leverage, on the systematic risk of 
Pakistan’s oil and gas sector (exploration and marketing). This provided 
implications for policymakers in the oil and gas industry, providing 
recommendations to analyze and anticipate future systematic risks to make 
informed decisions.  

This study focused exclusively on the oil and gas sector due to its 
strategic importance in Pakistan’s economy and its heightened exposure to 
global economic fluctuations, particularly oil price volatility, currency 
devaluation, and geopolitical uncertainty. Moreover, the sector is heavily 
reliant on imports and foreign investments, making it more susceptible to 
external shocks than other industries. By narrowing the scope, the research 
provided deeper, sector-specific insights that are more actionable for 
policymakers and investors. The six determinants, that is, liquidity, firm 
size, operating efficiency, profitability, growth, and leverage were selected 
based on their consistent appearance in empirical finance literature as 
primary financial indicators influencing systematic risk. These variables are 
measurable, relevant to investor decision-making, and have theoretical 
grounding in the Capital Asset Pricing Model (CAPM) and Capital Market 
Theory (CMT). While many other factors may influence market risk, this 
study limits its scope to these six for analytical clarity, data availability, and 
to ensure robust statistical testing. 

The significance of this study lies in the fact that it aimed to fill a notable 
academic gap by investigating the financial determinants that influence 
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systematic risk in Pakistan’s oil and gas sector. This is a key industry for 
the country’s economic stability, energy security, and industrial 
productivity, as emphasized by Durrani and Zeeshan (2023). In a context 
where international oil prices are volatile, foreign exchange markets are 
unstable and energy imports are a critical necessity. Understanding how 
internal financial metrics, such as liquidity, leverage, and profitability affect 
firms’ exposure to market-wide risk is not only timely but essential. By 
empirically evaluating how key financial indicators influence beta, the 
established proxy for systematic risk, this study contributed not only to the 
academic literature but also to practical risk management frameworks. In 
contrast to general studies that examined systematic risk across broader 
financial sectors (Alrwashdeh et al., 2024; Nahar et al., 2023), this research 
provided sector-specific evidence that is more actionable for corporate 
managers, policymakers, and investors operating within the high-risk, 
capital-intensive oil and gas industry. The oil and gas sector, by its very 
nature, involves long project gestation periods, high capital intensity, and 
heightened exposure to geopolitical and regulatory uncertainty. Considering 
this, Adekoya et al. (2024) and Dai and Wu (2024) highlighted the 
importance of studying systematic risk in this sector. It was contended that 
any changes in global oil prices, interest rates, or fiscal policies could have 
disproportionately large effects on firms, making them particularly 
vulnerable to external shocks.  

By identifying which financial factors increase or mitigate this 
exposure, this study equipped firms with insights to build robust investment, 
financing, and operational strategies. Moreover, the study holds practical 
relevance for policymakers, who may use its findings to identify key areas 
where fiscal or regulatory reforms could enhance sectoral stability and 
attract long-term investment. In a broader context, the findings support 
efforts towards economic sustainability by helping the oil and gas sector 
manage market volatility and reduce its vulnerability to external shocks. 
Moreover, this research enhanced the ability of Pakistan’s energy sector to 
adapt to the increasing uncertainties of the global energy landscape while 
contributing to the stable development of the national economy. 

The present research proceeded by reviewing previous literature in 
section 2, data collection, and model development after hypothesis 
development. Then, data analysis and a discussion of the results are 
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presented in section 4. Lastly, the study concluded by discussing results, 
their implications, and future research areas. 

Literature Review 
Recent studies specific to Pakistan’s oil and gas sector underscore the 
unique financial challenges faced by firms operating in this volatile 
industry. For instance, Durrani and Zeeshan (2023) applied quantitative risk 
assessment methods and found that financial risks including liquidity 
constraints and operational inefficiencies significantly impair project 
performance in oil and gas construction ventures. Similarly, (Shafique et 
al., 2022) highlighted the sensitivity of Pakistan’s energy sector firms to 
macroeconomic shocks, particularly foreign exchange volatility and 
commodity price fluctuations, which exacerbate systematic risk exposure. 
While Kamran and Malik (2018) also found that in resource-intensive 
industries, such as sugar and oil and gas, profitability and leverage are 
critical determinants of market-based risk metrics. These insights reinforce 
the importance of focusing research within a specific sectoral and national 
context. 
Theoretical Underpinning 

The success of equity capital depends largely on the issuance of stock 
timing, which is why determining the value of the stocks is so critical. In 
order to determine the value of the stocks, the CAPM proposed by Sharpe-
Lintner and some of the models are widely used to estimate the cost of 
capital (Liu et al., 2008). The CAPM calculates the expected asset’s return 
based on its systematic risk, measured by the beta value which shows the 
existence of systematic risk and also tells us about the sensitivity of the 
individual stock returns to the returns of the portfolio stocks. Two types of 
risks associated with a firm include unsystematic risk and systematic risk, 
according to the model and returns, which are the functions of a company’s 
systematic risk (Sukrianingrum & Manda, 2020). The risk specifies the 
expected rate of return that an investor wants from his investment in the 
company’s stock. Systematic risk is associated with macroeconomic factors 
affecting all firms, making it undiversifiable. Whereas unsystematic risk is 
firm-specific and can be mitigated through portfolio diversification. Wang 
et al. (2022) concluded that changes in a firm’s investing, financing, and 
operating activities may have an impact on its return and risk characteristics, 
especially in systematic risk. If systematic risk increases, the firm’s value 
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would decrease. This is because systematic risk directly impacts the 
investors’ required returns and, consequently, stock prices. Unsystematic 
risk is related to the firm-specific event that reflects the stock price of the 
firm (i.e., strike, poor quality of the product, and mismanagement), and it 
may influence an investor’s buying and selling perception of the stocks 
(Sukrianingrum & Manda, 2020). Not all investors have diversified stock 
portfolios, so systematic risk significantly impacts the stock return 
(Sukrianingrum & Manda, 2020).  

CMT begins where the efficient frontier of Markowitz’s theory 
discussion ended (Maiti, 2021). Therefore, one may assume that a pool of 
risky assets with an efficient frontier and that every investor wants to 
maximize their return in terms of risk and return. Hence, investors choose a 
risky asset portfolio where the utility maps of the efficient frontier are 
tangent on the frontier. When someone invests in these manners, he is 
referred to as a Markowitz efficient investor (Mittal et al., 2022). Capital 
Market Theory develops a model to price all risky assets after extending the 
Markowitz portfolio theory based on the same assumptions (Alam, 2022): 
1. All investors invest in assets following Markowitz’s efficient frontier. 
2. Investors can lend or borrow money at a nominal risk-free rate from 

securities, such as Government T-Bills. 
3. Every investor has homogeneous expectations and that all investors 

expect alike probability distributions regarding future return rates.  
4. Every investor has the same time horizon. 
5. All investors can buy or sell fractional security of any portfolio or asset, 

and investors are infinitely divisible. 
6. No transaction costs or taxes are involved in selling or buying the 

security. 
7. There is no change in interest or inflation rates. 
8. All investors are properly priced according to their risk levels, which 

means that capital markets are in equilibrium. 
The inclusion of CMT in the current study is justified due to its 

foundational relevance in linking firm-level financial performance to 
market risk. This is because it extends the Markowitz Portfolio Theory by 
incorporating systematic risk (beta) into asset pricing and investor decision-
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making. Regarding Pakistan’s oil and gas sector, integrating CMT enables 
a structured evaluation of how macroeconomic exposure, as captured by 
beta, is influenced by firm-specific financial ratios. This supports a more 
robust understanding of risk-return trade-offs in an emerging market setting. 
Hypothesis Development  

Shafique et al. (2022) found that liquidity should be negatively 
correlated with systematic risk, contending that if a firm is more liquid, it 
would be less sensitive to the market. This means that high liquidity makes 
the firm less sensitive to general movements in the market and therefore, 
provides more certainty of returns. Maghyereh and Abdoh (2020) 
conducted research to reexamine the relationship between systematic risk 
and its liquidity and found a negative relationship. This contended that 
variability in relative stock liquidity does not positively affect stock return. 
It was also stressed that the variability of liquidity exerts a weak impact on 
stock returns, leading to the conclusion that firms’ liquidity helps to protect 
against fluctuations in the market. Besides these scholars, Sukrianingrum 
and Manda (2020) and Dai and Wu (2024) also found a negative 
relationship. This highlighted that liquidity plays a critical role in mitigating 
systematic risk, as firms with higher liquid assets tend to exhibit lower 
market sensitivity. 
H1: Liquidity and systematic risk are inversely related. 

Previous research indicated that there is a positive relationship between 
systematic risk and size (Wiyono & Mardijuwono, 2020; Zhao & Zhang, 
2020). This contended that firms with large sizes consider that their security 
is rapidly traded in the market and could be easily converted into cash being 
highly marketable. Therefore, these securities are considered less risky and 
have lower level of systematic risk. Large companies produce goods on a 
large scale and these companies avail themselves of economies of scale and 
become more profitable. These firms have less chance of bankruptcy and 
lower systematic risk levels (Sukrianingrum & Manda, 2020). This 
perspective suggests that the higher marketability and liquidity of securities 
associated with larger firms make them more resilient to market 
fluctuations. Moreover, their ability to manage and withstand external 
shocks, such as economic and political changes, positions them as less risky 
investments (Yang et al., 2020).  
H2: Size and systematic risk are inversely related. 
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Several studies showed negative relationship between operating 
efficiency and systematic risk (Jaafar et al., 2020; Kamran & Malik, 2018). 
This contended that those firms which are utilizing their resources 
efficiently generate more revenues than their competitors. Furthermore, 
these firms may lower down possible losses that could occur. Resultantly, 
these firms have a low level of systematic risk. The argument was also 
supported by Nawaz et al. (2017) who reexamined restaurant systematic 
risk determinants. It was found that firms that are highly efficient in 
generating revenue would have to face low systematic risk. The study 
concluded that efficient resource utilization not only improves profitability 
but also cushions firms against potential risks. Jiayi (2016) researched 
determinants affecting systematic risk and their findings suggested that 
operating efficiency is negatively correlated with systematic risk. Firms 
with higher operating efficiency are considered to make high profits, and 
there are fewer failure chances for those firms thus, associated with lower 
systematic risk.  
H3: Operating efficiency and systematic risk are inversely related. 

Earlier studies showed a negative relationship between profitability and 
systematic risk (Lasmana & Wahyudin, 2021; Nugroho & Halik, 2021). 
This contended that firms with high profitability ratios have a lower chance 
of failure; thus, there is less systematic risk. This perspective highlights that 
consistent profitability strengthens a firm's financial health, making it less 
vulnerable to external shocks. Other scholars also found a negative 
relationship, arguing that cash flow stability reduces systematic risk. If cash 
flow from the operation is stable, the business is less likely to fail and vice 
versa (Arora, 2019; Lasmana & Wahyudin, 2021).  
H4: Profitability and systematic risk are inversely related. 

Lasmana and Wahyudin (2021) argued that fast-growing organizations 
face more competition than stable ones and are more sensitive to economic 
fluctuation. The argument was supported by Nugroho and Halik (2021) who 
researched the chain restaurant industry. They also argued that rapidly 
growing firms require more resources from external financing, making them 
sensitive to any economic fluctuation. Another school of thought showed 
that rapidly growing firms need to invest more in human resource training 
and education and require more funds. These funds cause firms to have high 
leverage, which means that they are at high risk. Some other researchers 
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also reported a negative relationship, arguing that firms with rapid growth 
face increased leverage and economic fluctuations, leading to higher 
systematic risk (Muhammad et al., 2021; Narayan et al., 2019). This implies 
that firms experiencing rapid growth may face higher financial risk and 
economic volatility due to increased leverage and resource demands. 
H5: Growth and systematic risk are inversely related. 

Most studies theoretically and empirically investigated the relationship 
between leverage and beta. For instance, Wiyono and Mardijuwono (2020) 
and Cincinelli et al. (2021) suggested that leverage has a positive significant 
relationship. Both studies contended that an increase in leverage would 
lower the investor’s perceptions related to systematic risk and cash flow 
would remain unchanged. It was also suggested that decrease in leverage 
would not affect beta. Bratis et al. (2020) also found a positive relationship 
between leverage and systematic risk, arguing that a positive change in 
leverage leads to a positive change in systematic risk. This study concluded 
that leverage plays a significant role in determining risk, particularly in 
sectors with high debt-equity ratios. 
H6: Leverage and systematic risk are positively related. 
Figure 1 
Conceptual Framework  

 
Methodology 

In this study, the data of independent variables (financial ratios) was 
collected from Pakistan Stock Exchange (PSX) and the firm’s monthly 
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stock return. Karachi Stock Exchange (KSE) 100 index return data of the 
oil and gas sector (exploration and marketing) of Pakistan for the period of 
2018-2022 was obtained from the website of ZHV Securities. In this study, 
data from the PSX refers to firm-specific financial data including the six 
independent variables. These variables include liquidity, firm size, 
operating efficiency, profitability (ROA), growth, and leverage. These were 
derived from the financial statements of the oil and gas companies listed on 
PSX. In contrast, the KSE-100 index data represents the market return used 
to calculate the systematic risk (beta coefficient) reflecting the overall 
performance of the top 100 companies listed on the PSX by market 
capitalization and serves as a benchmark for the broader market. The 
monthly returns of each firm were compared with the monthly returns of 
the KSE-100 index to compute their beta values, indicating their sensitivity 
to overall market movements. Table 1 shows the operational definitions of 
the study variables. 
Table 1 
Operational Definition of Study Variables 

Variable Proxy Source 

Liquidity Current assets/current 
liabilities 

Maghyereh and Abdoh 
(2020), 

Size Natural Log of total 
assets 

(Hassan, 2023), Hassan 
et al. (2022) 

Operating 
Efficiency Net sales/total assets Jiayi (2016), (Nawaz et 

al., 2017) 
Profitability 
(ROA) Net income/total assets Hassan et al. (2022) 

Growth Percentage increase in 
EBIT 

Nugroho and Halik 
(2021) 

Leverage Total debt/total assets (Cincinelli et al., 2021), 
Hassan (2023) 

Systematic Risk 
(Beta coefficient_ 

The ratio of monthly 
return to total stock 

market return 

(Sukrianingrum & 
Manda, 2020) 

A total of 13 firms are registered in Pakistan’s oil and gas sector 
(exploration and marketing). However, 9 of these firms are considered final 
companies, excluding 4 firms with negative net income. Random effect 
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regression analysis based on the Hausman test as suggested by Hausman 
(1978) to test the hypothesis. As per Table 3, the Hausman test statistics 
reveal chi² = 22.27 and P-value = 0.619 greater than 0.05. Therefore, the 
random effect model was suitable for this study considering the following 
econometric model. 

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑖𝑖,𝑡𝑡 =  𝛽𝛽0𝑖𝑖,𝑡𝑡 +  𝛽𝛽1 (𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝐵𝐵𝑙𝑙)𝑖𝑖,𝑡𝑡 +  𝛽𝛽2 (𝑓𝑓𝑙𝑙𝑓𝑓𝑓𝑓 𝑠𝑠𝑙𝑙𝑠𝑠𝐵𝐵)𝑖𝑖,𝑡𝑡 +
 𝛽𝛽3 (𝑜𝑜𝑜𝑜𝐵𝐵𝑓𝑓𝐵𝐵𝐵𝐵𝑙𝑙𝑜𝑜𝑜𝑜 𝐵𝐵𝑓𝑓𝑓𝑓𝐵𝐵𝑙𝑙𝑒𝑒𝑙𝑙𝐵𝐵𝑜𝑜𝑒𝑒𝑙𝑙)𝑖𝑖,𝑡𝑡 +  𝛽𝛽4 (𝑜𝑜𝑓𝑓𝑜𝑜𝑓𝑓𝑙𝑙𝐵𝐵𝐵𝐵𝑝𝑝𝑙𝑙𝑙𝑙𝑙𝑙𝐵𝐵𝑙𝑙)𝑖𝑖,𝑡𝑡 +
 𝛽𝛽5 (𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑓𝑓𝑜𝑜𝑔𝑔𝐵𝐵ℎ)𝑖𝑖,𝑡𝑡 +  𝛽𝛽6 (𝑙𝑙𝐵𝐵𝑙𝑙𝐵𝐵𝑓𝑓𝐵𝐵𝑜𝑜𝐵𝐵)𝑖𝑖,𝑡𝑡 +  𝐵𝐵 (1) 

Before running the chosen regression model, the absence of 
multicollinearity measured by Value Inflation Factor (VIF) score, 
heteroskedasticity, and serial autocorrelation was ensured to have reliable 
results (Hassan, 2023; Hassan et al., 2022). Furthermore, descriptive 
statistics and correlation analysis were also performed. For the robustness 
analysis, the researchers also provided results of fixed effects and pooled 
analysis in appendix consistent with Alrwashdeh et al. (2023). 

Results and Discussion 
Descriptive Statistics 

Descriptive statistics in Table 2 hold particular significance. The mean 
measurement of the beta for Pakistan’s oil and gas sector is 0.73, with a 
standard deviation of 0.45. This shows that the systematic risk of the 
sampled oil and gas sector is less than the market average one, and the 
investors could view the stock of the oil and gas sector as less risky. The 
arithmetic mean of liquidity, profitability, and growth is 1.76, 6.63, and 
20.23, with the STD of 0.91, 4.87, and 2.21, respectively. 
Table 2 
Descriptive Statistics 

 Minimum Maximum Mean SD 
Liquidity 0.84 4.01 1.76 0.91 
Size 16.66 26.63 22.65 1.58 
Operating efficiency 0.28 7.02 2.88 1.83 
Profitability (ROA) 1.96 22.93 5.63 6.87 
Growth 17.34 22.59 20.23 2.21 
Leverage 0.17 3.90 0.99 0.73 
Beta 0.09 1.25 0.73 0.45 
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Meanwhile, the arithmetic mean of leverage and operating efficiency is 
0.99 and 2.88, respectively with STDs of 0.73 and 1.83. Descriptive 
statistics reveal that the less risky sector is profitable for investors. 
Regression Analysis 

Two main classical regression assumptions, heteroskedasticity and 
serial autocorrelation, of which the results are presented in Table 3, are 
tested to choose the preferable panel data analysis model.  
Table 3 
Diagnostic Tests for Panel regression 

Test Statistic Value p Decision 
Breusch-Pagan Test 
for Heteroskedasticity χ²(1) 0.39 0.53 No 

heteroskedasticity 
Wooldridge Test for 
Autocorrelation F(1, 51) 18.38 0.10 No 

autocorrelation 
Hausman Test for 
Model Selection χ² 22.27 0.61 Random effects 

model 

The heteroscedastic and serial autocorrelation issue is absent in the 
econometric model and the insignificant Hausman test statistic leads to 
random effect model selection. 

Table 4 shows that liquidity has a negative (β = -0.3785) but significant 
(p<0.05) effect on systematic risk. This leads to the acceptance of H1 being 
consistent with (Maghyereh & Abdoh, 2020; Shafique et al., 2022). He 
contended that if a firm is more liquid, then it would be less sensitive to 
market, and variability in relative stock liquidity does not affect stock return 
positively. This result supports the CMT which emphasizes the importance 
of liquidity in reducing market risks by enabling firms to adjust more easily 
to market conditions, thus lowering their exposure to systematic risk. 
Considering this, it can be contended that the companies in Pakistan’s oil 
and gas sector are less sensitive to the market being more liquid, which 
negatively affects systematic risk.  

Furthermore, profitability has a negative (β = -0.221) but significant 
(p<0.01) effect on systematic risk. This leads to the acceptance of H2 being 
consistent with (Sukrianingrum & Manda, 2020; Yang et al., 2020). He 
contended that firms with large size consider that their security is rapidly 
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traded in the market and can easily convert into cash being highly 
marketable. So, these securities are considered as less risky and have lower 
level of systematic risk. Considering this, it can be contended that the 
securities of companies in Pakistan’s oil and gas sector could easily be 
converted into cash and be less risky, which has a lower level of systematic 
risk being aligned with the CAPM. This suggests that companies with high 
profitability and liquidity experience less volatility in their returns, leading 
to a lower exposure to systematic risk. 

Similarly, operating efficiency has a negative (β = -0.853) but 
significant (p<0.1) effect on systematic risk. This leads to the acceptance of 
H3 being consistent with (Jaafar et al., 2020; Kamran & Malik, 2018). He 
contended that firms utilizing their resources efficiently generate more 
revenues than their competitors. Furthermore, these firms may lower down 
possible losses that could occur and as a result, these firms have a low level 
of systematic risk. Considering this, it can be contended that the companies 
in the Pakistan’s oil and gas sector have higher operating efficiency and are 
considered to generate high profits. Furthermore, there are less chances of 
failure of those firms and thus, associated with lower systematic risk. This 
result is supported by the CMT. This theory suggests that firms with higher 
operating efficiency are better positioned to withstand market volatility and 
reduce exposure to risks, leading to lower systematic risk. 
Table 4 
Hypothesis Testing 

Variables β (SE) VIF Decision 
Liquidity -0.3785** 2.58 Supported 

 (0.158)   
Profitability -0.221*** 3.81 Supported 

 (0.007)   
Operating Efficiency -0.853* 2.48 Supported 

 (0.483)   
Growth -0.006 1.03 Supported 

 (0.00723)   
Size -0.124 1.21 Supported 

 (0.215)   
Leverage -0.104*** 1.75 Supported 

 (0.00549)   
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Variables β (SE) VIF Decision 
Constant 4.37   

 (0.273)   
Prob >χ² 0.000   
R2 0.2422   

Table 4 shows that growth has a negative (β = -0.006) but insignificant 
effect on systematic risk. This leads to the acceptance of H4 being consistent 
with (Lasmana & Wahyudin, 2021; Nugroho & Halik, 2021). The study 
contended that firms with high profitability ratio have less chances of 
failure; thus, there is less systematic risk. The CAPM also suggests that 
while growth may lower risk in some instances, its impact is not as 
significant without considering factors, such as profitability, which plays a 
more direct role in reducing exposure to systematic risk. This implies that 
the companies in Pakistan’s oil and gas sector have stable cash flow from 
operation, and there are fewer chances of failure or risk.  

Similarly, size has a negative (β = -0.124) but insignificant effect on 
systematic risk. This leads to the acceptance of H5 being consistent with 
(Muhammad et al., 2021; Narayan et al., 2019). The study argued that 
rapidly growing firms require more resources and these resources are 
obtained from external financing which makes them sensitive if there is any 
fluctuation in the economy. According to CAPM, the size effect on 
systematic risk is not straightforward, as large firms may still face 
substantial market risks if they rely heavily on external financing or are 
subject to market fluctuations.  

Moreover, leverage has a negative (β = -0.104) but significant (p<0.01) 
effect on systematic risk. This leads to the acceptance of H6 being consistent 
with (Bratis et al., 2020; Pagano & Sedunov, 2016). The study contended 
that an increase in leverage would lower down investors’ perceptions 
related to systematic risk and cash flow would remain unchanged. The 
CAPM suggests that higher leverage may alter the risk-return profile for 
investors, leading them to perceive the firm as having lower systematic risk, 
even if the underlying risks remain. Considering this, it can be contended 
that the companies in Pakistan’s oil and gas sector have high leverage that 
leads investors to assume more risk. 

Although, the results align with much of the existing literature, its 
novelty lies in its contextual focus of examining systematic risk 
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determinants specifically within Pakistan’s oil and gas sector. Previous 
studies largely concentrated on broader industries or different economic 
environments. Whereas, the current study offered sector-specific insights 
into a developing economy with distinct macroeconomic and geopolitical 
factors. The findings highlighted critical financial determinants influencing 
systematic risk in Pakistan’s oil and gas sector. The negative impact of 
liquidity, profitability, operating efficiency, and leverage on systematic risk 
suggests that firms with stronger internal financial controls and operational 
stability are better insulated from market volatility. This aligns with global 
trends where firms in resource-dependent economies exhibit heightened 
sensitivity to macroeconomic shocks, such as global oil price fluctuations, 
interest rate changes, and geopolitical instability. For instance, rising US 
interest rates or OPEC+ production decisions often impact global energy 
prices, affecting the systematic risk exposure of oil and gas firms in 
emerging markets (Quint & Venditti, 2023). Furthermore, the ongoing 
global shift towards renewable energy and net-zero emission targets 
introduces long-term uncertainty, compelling oil-reliant firms to adapt or 
face increased risk. A divergence from prior literature is noted in the 
negative and significant effect of leverage, which contrasts with several 
studies that report a positive correlation. This suggests that, in the Pakistani 
context, higher leverage may reflect cautious financial structuring rather 
than heightened risk exposure. Overall, these results underscore the 
importance of strategic risk management and financial resilience in volatile 
environments. For policymakers, it reinforces the need to foster fiscal and 
regulatory stability and promote investment in technological upgrades and 
risk diversification strategies to buffer firms against global shocks. 

The VIF values shown in Table 4 are all below 5, indicating no 
significant multicollinearity among the independent variables and Prob > χ² 
less than 0.05 affirms that the model is statistically significant. This affirms 
that each predictor contributes uniquely to the model without redundancy, 
enhancing the reliability of regression results. The R2 value of 0.2422, while 
moderate, is acceptable given the nature of panel data and the complexity 
of systematic risk influenced by both observed and unobserved variables. It 
suggests that approximately 24.22% of the variance in systematic risk is 
explained by the selected determinants. While higher R-squared values are 
ideal, in financial and economic studies this level is considered sufficient 
when backed by theoretical justification and robustness checks (El 
Tamamy, 2014). 
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Robustness Analysis 
In order to determine the stability of the results, additional regression 

tests were run through the fixed effects and pooled OLS models. Such 
additional techniques are used to check and verify the consistency and 
accuracy of the results obtained by various estimation procedures. The 
results are reported in Appendix (Table 5), suggesting that the coefficients 
of the independent variables and the dependent variable are consistent 
irrespective of the regression techniques employed. 

The fixed effects model analysis results showed that liquidity, 
profitability, operating efficiency, and leverage are statistically significant 
with the dependent variable as in the main analysis. For instance, liquidity 
has a negative and significant correlation (β = -0.395, p < 0.05) and 
profitability was also found to have a negative relationship (β = -0.231, p < 
0.01) thereby, supporting actual results. The analysis of the pooled OLS 
model also supports the findings of the random effects model. Liquidity (β 
= -0.365, p < 0.05) and profitability (β = -0.216, p < 0.01) retain its negative 
relationship. However, the coefficient of operating efficiency (β = -0.393) 
was found to be only significant at 10% level, implying that there might be 
some cross-sectional heterogeneity in the strength of the relationship 
depending on the model used. Interestingly, growth and size did not have 
substantial correlations in either model as identified in the primary analysis. 
This further strengthens the main findings. Furthermore, it can be observed 
from both models, leverage stands out as a consistent and robust 
determinant with negative effects estimated at -0.099 in fixed effects (p < 
0.01) and -0.106 in pooled OLS (p < 0.01). The significance of the constant 
term and the fairly stable R-squared values (fixed effects = 0.238 and pooled 
OLS = 0.252) show how well the models explain the relationship variations. 
Conclusion 

The current study aimed to investigate the effect of different 
determinants on the systematic risk in Pakistan’s oil and gas sector. In this 
study, the data of independent variables (financial ratios) was collected 
from PSX and the firm’s monthly stock return. KSE-100 index return data 
from 2018-2022 was obtained from the website of ZHV Securities. The 
study used six systematic risk determinants: liquidity, firm size, operating 
efficiency, profitability, growth, and leverage. A total of 13 firms are 
registered in Pakistan’s oil and gas sector (exploration and marketing). 
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However, 9 of these firms are considered final companies, excluding 4 firms 
with negative net income. Random effects regression analysis based on the 
Hausman test was performed to test the hypothesis validating the absence 
of multicollinearity, heteroskedasticity, and serial autocorrelation. 

Descriptive statistics revealed that the systematic risk of the sampled oil 
and gas sector is less than the market average. Therefore, investors could 
view the oil and gas sector stock as less risky. The correlation matrix 
revealed that liquidity, profitability, size, and leverage positively relate to 
systematic risk, while operating efficiency and growth are inversely related. 
The VIF score of all variables was less than five, which showed the absence 
of a multicollinearity issue, and the model was statistically significant as 
Prob > chi2 was less than 0.05. Regression results showed that liquidity, 
profitability, operating efficiency, and leverage had a negative and 
significant effect. While, size and growth had a negative but insignificant 
effect on systematic risk regarding oil and gas companies in Pakistan. The 
obtained results are consistent with the existing literature. Overall, the 
results revealed that companies in Pakistan’s oil and gas sector are less 
sensitive to the market being more liquid, can easily be converted into cash, 
have high operating efficiency, have stable cashflows, and have less chance 
of failure, ultimately leading to lower systematic risk. 

The results are not generalized to other economies due to the unique 
structural and economic characteristics of Pakistan’s oil and gas sector. 
Factors, such as reliance on imports, regulatory frameworks, energy 
infrastructure, and financial market maturity differ significantly from those 
in developed or resource-rich countries. Resultantly, the systematic risk 
determinants identified in this context may not behave similarly elsewhere, 
necessitating caution when applying these findings to other economies 
without further contextual analysis. 
Future Research Implications 

The negative relationship between liquidity and systematic risk suggests 
that companies in the sector may face financial constraints. This could 
hinder their ability to invest in new projects for which policymakers are 
recommended to adopt measures in order to improve access to finance. 
Furthermore, the negative relationship between profitability and systematic 
risk suggests that companies in the sector may struggle to generate sufficient 
profits to invest in growth. For this purpose, companies should consider 
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improving operational efficiency and diversifying their revenue streams. 
Moreover, the negative relationship between operating efficiency and 
systematic risk suggests that oil and gas sector may be struggling to operate 
efficiently. So, it is recommended to invest in new technologies and upgrade 
their infrastructure. Finally, the negative relationship between leverage and 
systematic risk suggests that companies in the sector may be over-relying 
on debt financing, which could put them at risk of financial distress. 
Therefore, companies are recommended to consider reducing their debt 
levels and diversifying their financing sources. 

This study provides a valuable theoretical contribution to the existing 
body of knowledge on systematic risk. It extended the application of the 
CAPM and CMT to a developing economy’s energy sector, specifically 
Pakistan’s oil and gas industry. While previous studies have largely focused 
on developed economies or generalized industry-level analyses, this 
research isolated a vital sector within a volatile economic environment. By 
empirically examining six financial determinants, that is, liquidity, size, 
operating efficiency, profitability, growth, and leverage, the study validated 
the traditional risk-return assumptions in CAPM. This demonstrates that 
variables often assumed to reduce risk (e.g., firm size and growth) may have 
insignificant effects in developing contexts. Furthermore, the study revealed 
that firms with strong liquidity and operating efficiency are less sensitive to 
market movements. This reinforces the importance of firm-level financial 
health in mitigating systematic risk. These insights bridge a gap in literature 
by showing how macroeconomic instability, sector-specific dynamics, and 
emerging market characteristics influence the predictive power of 
traditional financial models. Thus, the study enhanced the understanding of 
how theoretical models operate under non-ideal, real-world conditions, 
making it relevant for academics, analysts, and policymakers in emerging 
markets. 
Limitations and Future Research 

The study’s first limitation is its generalizability to only Pakistan’s oil 
and gas sector. Corresponding to this limitation, future researchers are 
recommended to analyze systematic risk determinants in different industries 
and segments of the economy. More precisely, future research should 
expand beyond the oil and gas sector to examine other critical industries 
within Pakistan and comparable developing economies to assess the 
consistency of systematic risk determinants. A cross-country comparative 
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approach may also be employed to evaluate how different macroeconomic 
environments influence the behavior of financial risk factors. Undoubtedly, 
this study considered a comprehensive set of determinants affecting 
systematic risk. However, future researchers are recommended to consider 
other factors based on their country, industry, and sector dynamics. For 
instance, future studies could incorporate qualitative variables, such as 
corporate governance, regulatory policy, or geopolitical risks to enrich the 
quantitative framework. In this study, ROA was used as a proxy for 
profitability. Further studies should be carried out using other proxies, such 
as ROE and EPS. Longitudinal studies tracking post-pandemic economic 
recovery or energy transition trends may also offer deeper understanding of 
how systemic changes affect firm-level risk exposure in the medium to long 
term. 
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Appendix 
Table 5 
Robustness Testing 

Variables 
Fixed Effects Pooled OLS 

β (SE) β (SE) 

Liquidity -0.395** (0.162) -0.365** (0.151) 
Profitability -0.231*** (0.009) -0.216*** (0.006) 
Operating Efficiency -0.439* (0.501) -0.393* (0.472) 
Growth -0.009 (0.0075) -0.0058 (0.0071) 
Size -0.115 (0.228) -0.132 (0.211) 
Leverage -0.099*** (0.006) -0.106*** (0.0053) 
Constant 4.52 (0.281) 4.31 (0.265) 
Sig. value 0.000 0.000 
R2 0.238 0.252 
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