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ABSTRACT

This study examined the effects of technological
advancements and market volatility on the financial
performance of listed natural resources and
downstream oil and gas firms in Nigeria from 2012
to 2024. Using a 13-year panel dataset and random-
effects regression analysis, the study assessed how
ICT expenditure and revenue—used as proxies for
technological advancement and market volatility,
respectively—affect return on assets (ROA). The
study’s population is made up of 9 listed oil and gas
and 4 listed Natural resources firms. The study
employed the census sampling technique to sample
the entire population and secondary data collected
from the audited financial reports of the sample
firms. Random effect regression techniques were
used to analyse with aid of E-views 12 version. The
study found that both technological advancements
and market volatility had negative and insignificant
effect on the return on asset of listed Natural
Resources and downstream oil and gas firms in
Nigeria. The study concluded that technological
advancements and market volatility were not
significant determinants of a firm’s financial
performance. The study recommended promotion of
learning and technological adoptions to enhance the
effectiveness on financial performance. The study
also recommended managing market volatility to
strategically profit from opportunities it may present
with a view to enhancing the positive effect of market
volatility on performance.

Keywords: Technological advancements, Market
Volatility, Information communication
technology Expenses, Return on Asset.

I. INTRODUCTION
Financial performance is a major
determinant of a firm's growth and development,
particularly in industries such as downstream oil &
gas and natural resource firms. It encompasses

various financial metrics, including profitability,
return on assets. return on equity, and earnings per
share, which provide insights into a company's ability
to generate revenue, manage costs, and create value
for stakeholders. In the context of downstream oil &
gas and natural resource firms, financial performance
is influenced by both operational and external factors,
including fluctuations in market prices referred to as
market volatilities, and expenditures of technologies
employed. As firms navigate increasing pressure
from external influences in price volatilities, and the
increasing quest for efficiency through technologies
adopted, firms have continued to improve on
sustainable business practices, the financial
implications of advancement in technologies costs
and market volatility have become a subject of
growing concern. Understanding the relationship
between these costs and financial performance is
essential for assessing how firms balance profitability
with technological advancement cost and market
volatilities.

Financial performance of downstream oil
and gas firms in Nigeria has suffered from many
challenges which are significant enough to
undermine its growth. These issues include economic
downturn and the macroeconomic instability which
have continued consistently over six decades in
Nigeria. Another challenge of financial performance
within the study population are regulatory challenges,
increased compliance costs, operational
ineffectiveness and strong competition. Evidence of
these challenges are particularly visible in the
downstream oil and gas sector of Nigeria when
consideration is given to the series of de-listings in
the sector that had caused the number of listed firms
to drop from twelve to nine firms within the past three
years. As more firms are unable to meet up with
economic and regulatory requirements possibly due
to poor financial performance in the downstream oil
and gas industry in Nigeria, there has been increased
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delisting in the industry. Financial performance is a
prominent concern in business enterprises and its
growth is a determining factor in the ability of these
firms to continue as a going concern.

The Natural Resources and downstream oil
and gas sectors are vital to Nigeria's economy,
significantly contributing to GDP, employment, and
export revenues. However, firms face challenges like
market volatility and the need for technological
advancement to stay competitive. These factors and
their influence on financial performance have gained
attention as stakeholders strive for operational
efficiency and profitability in a complex economic
environment. According to Olomu et al . (2023),
technological advancements, particularly in ICT,
have revolutionized global operations. For extractive
industry firms, ICT innovations in exploration,
automation, supply chains, and connectivity
enhanced efficiency, reduced costs, and improved
decision-making (Onyegbula et al 2023). Yet,
financial returns depend on adoption rates, cost
structures, and industry dynamics.

Market volatility in the form of fluctuations
in prices, demand, and economic variables is another
key factor affecting financial performance (Bhatti,
2024). The downstream oil and gas sector is sensitive
to global conditions like geopolitical events, currency
shifts, and energy policy changes, leading to financial
risks. Natural resources firms face cyclical price
changes, regulatory shifts, and supply-demand
imbalances. Research on technology and market
volatility shows mixed findings. Technology can
boost efficiency and profitability but may involve
high costs and low returns. Market volatility's impact
ranges from risk-return trade-offs to reduced
profitability. These dynamics remain understudied in
Nigeria's extractive industry sectors, despite their
significance.

The motivation for this study stems from the
critical importance of the downstream oil and gas and
the natural resources industry sectors to Nigeria’s
economic growth and the pressing need to understand
how firms can navigate technological disruptions and
market uncertainties. With the growing emphasis on
digital transformation and sustainable practices, there
is a strong imperative for empirical research that
examines the financial implications of these trends.
By addressing the identified gaps, this study aims to
provide evidence-based recommendations to enhance
profitability and resilience in these industries,
contributing to broader economic stability and
competitiveness. This study intends to fill the
observed research gaps by focusing on more recent
empirical data from the natural resources industries
as well as downstream oil and gas firms to assess the

effect of technological advancements and market
volatility on the financial performance of listed firms.

The natural resources firms and downstream
oil and gas sectors are crucial to Nigeria's economy
but face challenges like slow technology adoption
and market volatility. Technological innovations
improve efficiency but encounter high costs, poor
infrastructure, and low acceptance. Market volatility,
driven by global oil prices, exchange rate instability,
and geopolitical tensions, presents financial risks
affecting firms' sustainability. Yet, limited empirical
studies address how these factors impact financial
performance in Nigerian firms.

Research gaps include time gaps from
studies using outdated data (e.g., Kamau, 2024,
Okoro et al., 2024), location gaps from non-Nigerian
populations (e.g., Zheng & Dong, 2024; Lisak, 2023),
industry gaps excluding downstream oil and gas (e.g.,
Enomate & Audu, 2021), and methodology gaps
relying on descriptive designs (e.g., Xu, 2023; Olomu
et al., 2023). These gaps hinder robust insights. The
study is motivated by Nigeria's reliance on these
sectors for growth and the need to navigate
technological and market challenges. It aims to
provide evidence-based recommendations for
profitability and resilience by analyzing recent data
on listed firms in extractive industries firms and
downstream oil and gas industries. To fill the above
gaps, the study formulated the following hypothesis:
Hol: ICT Expenses have no significant effect on the
return on assets of listed natural Resources firms and
oil and gas firms in Nigeria.

Ho2: Revenue has no significant effect on the return
on assets of listed natural Resources  firms and oil
and gas firms in Nigeria.

II. LITERATURE REVIEW

2.1 Conceptual Framework
2.1.1  Technological Advancements

Technological advancements can be defined
as continuous innovations in information technology,
encompassing the development and implementation
of new software, hardware, and communication
systems (Chaffey & White, 2019). This definition
emphasizes the dynamic nature of technology in the
digital age. Technological advancements also refer to
progress and innovations in operational technology,
involving the application of cutting-edge techniques
to concurrently enhance operational efficiency and
environmental sustainability (Alberts et al ., 2018).
This definition highlights the transformative impact
of technology on biological sciences.

Technological advancements in the context
of renewable energy denote the continuous
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improvement and evolution of technologies such as
solar, wind, and geothermal power systems (Boyle et
al ., 2012). Technological advancements can be
specifically characterized by breakthroughs in
artificial intelligence, involving the development of
intelligent machines capable of learning and
problem-solving (Russell & Norvig, 2018). This type
of technological advancements provides tools such as
large language models, cloud computing, and
advanced robotics. This definition highlights the
transformative impact of Artificial Intelligence on
various industries.

In the context of this study, Technological
advancements also encompass breakthroughs in
computing technology, involving the manipulation
and application computerized solutions to boost
efficiency and effectiveness of business processes.
This definition emphasizes the miniaturization and
precision achieved through technological innovation.
This study measures technological advancements as
annual information communication technology
expenses of sampled natural Resources firms in
Nigeria.

2.1.2 ICT Expenses

Information and Communication
Technology (ICT) expenses refer to the financial
resources allocated to acquiring, maintaining, and
upgrading technological systems and infrastructure
that facilitate information processing,
communication, and digital connectivity. Enomate
and Audu (2021) define ICT expenses as the total
financial outlay incurred by firms in implementing
and sustaining technology solutions, including
hardware, software, and associated human resource
costs. This definition underscores the broad scope of
ICT-related spending. Kamau (2024) describes ICT
expenses as investments made to enhance the
technological capabilities of a firm, including digital
platforms, automation tools, and cybersecurity
measures. Anidebe et al. (2021) state that ICT
expenses encompass the financial commitments
made by organizations to integrate advanced
technologies into their operational workflows and
communication channels, aiming for digital
transformation and innovation. This definition links
ICT expenses with organizational transformation
goals.

This study measures ICT expenses as the
sum of expenses in the financial statement of sample
firms that can be directly linked to the hardware and
software components of the firms. ICT expenses have
become increasingly significant in the modern
business landscape, driven by the need for digital
transformation, globalization, and heightened

competition. These expenditures are often viewed as
investments rather than costs, as they can lead to
significant improvements in productivity, customer
satisfaction, and market adaptability. Firms must
carefully manage and optimize ICT expenses to
balance financial sustainability with the benefits of
technological advancement.

1.1.3  Market Volatility

Market volatility can be defined as the
degree of fluctuation or turbulence in financial
markets, reflecting the extent to which prices of
securities or assets experience rapid and
unpredictable changes over a specific period
(Abubakar ef al ., 2021). In the context of options
pricing, market volatility is the measure of the
expected future price fluctuations of an underlying
asset, influencing the valuation of options contracts
(Black & Scholes, 1973). Market volatility can also
be defined as a reflection of the perceived risk in
financial markets, where higher volatility often
correlates with increased uncertainty and risk
aversion among investors (Bani et al, 2023). Market
volatility may also be characterized as an indicator of
systemic risk, representing the potential for
widespread disruptions and crises in financial
markets that can adversely impact the broader
economy (Engle, 2002).

In the context of this study, market volatility
can be described as a factor influencing investors
behavior, with periods of heightened volatility often
leading to shifts in investment strategies, trading
patterns, and risk management approaches. This
definition emphasizes the dynamic relationship
between market conditions and investor decision-
making. This study measures market volatility as the
total revenue recorded by firms in line with TAS 18.
It is reported as the total revenue earned by a firm for
an accounting year from its primary business
processes. This measure of market volatility
consolidates the effects of demand, supply and prices
on the firm’s ability to sell its products.

2.1.4 Revenue

Revenue means the total amount of income
earned by an organization through its main business
activities, typically by selling goods or services, over
a specific period of time. It is a critical financial
metric that reflects the operational success and
market demand for a firm’s offerings. Kamau (2024)
defines revenue as the gross inflow of economic
benefits during a period arising from the ordinary
activities of an entity when those inflows result in an
increase in equity. This definition emphasizes the
operational nature of revenue generation and its role
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in enhancing shareholder equity. Okoro ef al. (2024)
describe revenue as the monetary inflows realized
from a firm’s core operational activities, such as the
sale of goods, provision of services, or the use of its
assets by others yielding interest, royalties, and
dividends.

Bhatti (2024) defines revenue as a measure
of the financial outcomes of an organization's
primary business engagements, often used as an
indicator of operational efficiency and market
position. This perspective links revenue to broader
strategic goals. Zheng and Dong (2024) highlight
revenue as the financial gain from economic
activities directly tied to production, distribution, and
consumer engagement, forming the foundation for
profitability analyses. This definition integrates
revenue with supply chain and consumer dynamics.
2.1.5 Financial Performance

Financial performance refers to the process
of measuring and evaluating an organization’s
financial outcomes and capabilities, such as its
profitability, liquidity, solvency, and efficiency
(Naser & Mokhtar, 2004). It shows the ability of a
company to generate profits and maintain financial
stability over a certain period, using indicators like
revenue growth, return on investment, and asset
utilization (Ilesanmi, 2011). Financial performance
also signifies the financial health and success of an
individual, company, or investment portfolio,
considering aspects such as income generation, cost
management, and the achievement of financial goals
(Ghosh & Subrata, 2006).

This study describes financial performance as
the comparison of an entity’s financial results with
previous periods, industry peers, or predetermined
benchmarks. It involves examining key financial
ratios, cash flow patterns, and balance sheet strength.
The study evaluates the effectiveness and efficiency
of the entity’s financial management practices, such
as budgeting, financial planning, and resource
allocation. The evaluation aims to provide insights
into the organization’s capacity to increase profits,
reduce costs, and optimize financial resources, with a
focus on the return on asset ratio as a key measure.

2.1.6 Return on Assets

Return on Assets (ROA) refers to a financial
metric that measures the profitability and efficiency
of'a company's assets in generating earnings (Nwaorg
& Abiahu, 2020). Kurawa and Saidu (2018)
expressed return on assets (ROA) as a financial ratio
that assesses a company's ability to generate profits
and returns from its investments in assets. It is
computed by dividing the net income of the company
by its total assets. A higher ROA indicates that the

company is effectively utilizing its assets to generate
earnings. This ratio is crucial for investors, as it helps
them evaluate a company's efficiency in generating
returns from its asset base. Return on assets (ROA)
serves as a fundamental financial metric that assesses
the profitability of Nigerian oil and gas firms relative
to their total assets. It offers valuable insights into
how efficiently these companies are leveraging their
assets to generate profits. Calculating ROA involves
dividing a firm's net income by its average total assets
over a specified period. This calculation yields a
percentage, representing the return generated by each
unit of assets.

ROA is a critical metric for evaluating the
efficiency of asset utilization and profitability of
Nigerian extractive industry firms. Understanding the
factors influencing ROA and analyzing its trends can
help stakeholders make informed decisions and
assess the financial performance of companies in
Nigeria's vital extractive industry. Return on Assets
(ROA) is a key financial indicator that measures a
company's profitability in relation to its total assets.
It is calculated by dividing the net income of the
company by its average total assets. ROA provides
insights into how efficiently a company is utilizing its
assets to generate earnings. Higher ROA values
indicate better utilization of assets and profitability,
making it a useful metric for investors, creditors, and
analysts to assess the financial performance and
efficiency of a company. Return on asset is calculated
by dividing the profit before interest and tax on the
total assets of the firm for that day. After that, it can
then ne expressed as a ratio as it is or be multiplied
by 100 to get the percentage. This is shown below as :

ROA = Profit before interest and tax X 100
Total Asset 1

2.1.7 Firm Age

Firm age is defined as the number of years
since a company was established, representing its
duration in the market. It is often used as an indicator
of the firm’s experience and its ability to navigate
through various market conditions (Gonzalez-
Moreira et al., 2022). Firm age refers to the length of
time a company has been in existence since its
formation, which is commonly used to assess its
maturity and stability in business operations (Kim,
2018). Firm age is the total number of years a
business entity has been operational, often linked to
the firm’s accumulated experience, market
knowledge, and strategic capabilities (Lopez &
Gutierrez, 2017). Firm age can be described as the
chronological age of a company since its registration,
providing insights into its development stage, with
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older firms often perceived as more established and
reliable (Pervan,et al, 2017). Firm age is defined as
the duration of a firm’s existence, which reflects its
lifecycle stage and can influence its strategic
decision-making, with younger firms often being
more innovative and risk-taking (Shepherd & Patzelt,
2015).

For the purpose of this study, firm age is a
measure of the number of years that a firm has been
in operation as a registered entity in Nigeria. It is used
as a measure of firm experience and the current stage
of a firm’s lifecycle which it operates. This is usually
measured in years. This study employs this as the
control variable in the regression model.

2.2 Empirical Framework

Kamau (2024) investigated the impact of
technological advancements on the financial
performance of Nigerian financial institutions,
employing an ex-post facto research design with data
spanning 2010 to 2021. Secondary data sourced from
commercial banks formed the basis of the analysis,
though the study did not specify its sample size.
Regression analysis revealed that ATMs and mobile
banking significantly improved financial
performance, while technological advancements like
internet banking negatively affected performance due
to low patronage. These findings emphasize the
importance of targeted technological adoption to
optimize operations. The study recommended robust
security investments and policies promoting mobile
banking to enhance customer trust and profitability.
Despite the valuable insights offered, the study’s
focus on deposit money banks limited its
applicability to other sectors of the Nigerian
economy, thereby presenting a sectoral gap for future
research.

Okoro et al. (2024) analyzed the role of
technological advancements in influencing the
financial performance of Nigerian financial
institutions. Covering the period from 2010 to 2022,
the study employed regression analysis with data
sourced from the Central Bank of Nigeria’s statistical
bulletin.  Technological = advancements were
represented by ATM, POS, and internet banking
transactions, while financial performance was
measured using the liquidity ratio. The findings
indicated that ATM and POS transactions positively
influenced financial performance by fostering
operational efficiency and customer satisfaction,
whereas internet banking transactions showed a
negative impact, likely linked to security concerns or
user experience barriers. Recommendations included
improving the security and usability of FINTECH
products and cautioning against excessive investment

in underperforming technologies like internet
banking. While the study provides crucial insights
into technological impacts, its scope ending in 2022
presents a time gap for current relevance,
highlighting the need for updates in future research.

Bhatti (2024) explored the implications of
financial market volatility on financial performance
using quantitative analysis of major financial
markets. The study aimed to provide guidance on risk
management practices by analyzing patterns in
market volatility and assessing the effectiveness of
strategies such as diversification, hedging, and asset
allocation. Economic, geopolitical, and technological
factors were identified as key drivers of market
fluctuations, and risk management was found to play
a significant role in improving financial performance
by mitigating these effects. A balanced risk approach
was recommended to navigate volatile conditions and
enhance profitability. However, the study did not
delve deeply into the practical impacts of specific risk
management strategies, limiting its generalizability
across diverse financial settings. This methodological
limitation suggests potential areas for refinement and
further exploration in future studies.

Zheng and Dong (2024) used turbulence
theory to analyze financial market volatility, drawing
comparisons between the statistical properties of
stock market indices and simulated turbulent velocity
time series. The research design included
computational simulations and statistical analysis of
probability distributions and correlation structures,
providing insights into the dynamics of financial
markets. Findings revealed partial similarities
between turbulence and financial volatility, including
shared statistical patterns, but also emphasized key
differences in the timescales and distributions
observed. Recommendations included the adoption
of Bézier curve-based simulations to better model
market volatility and predict trends. While the study
offers valuable theoretical advancements in
econophysics, it identified a geographic gap by
excluding analysis of Nigerian financial markets,
suggesting opportunities for future research tailored
to regional contexts.

Olomu et al. (2023) assessed the adoption
and impact of internet-based technological
advancements on the performance of Nigerian
industrial cluster firms. Using structural equation
modeling (SEM) to analyze a sample of 343 fast-
moving consumer goods (FMCG) firms, the study
explored variables such as firm reputation, growth,
customer relationships, and product innovation. The
findings highlighted a positive relationship between
technology adoption and firm performance, despite
low investment in digital systems. The study
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concluded that industrial clusters should embrace
disruptive technologies to remain competitive and
recommended government support to improve
technological infrastructure. However, limitations
include the study’s time scope ending in 2022 and the
absence of analysis regarding firm-level investment
strategies, presenting gaps for further research.

Xu (2023) examined the influence of
financial market volatility on Chinese investments in
Southeast Asia, focusing on mechanisms, investor
strategies, and influencing factors. A literature
review-based design was employed to analyze
portfolio value, investor behavior, and the interplay
between economic, political, and technological
forces shaping market volatility. Findings
underscored the importance of effective risk
management in navigating volatile conditions, while
identifying emerging technologies and geopolitical
factors as areas for deeper investigation. Despite its
valuable contributions, the study’s reliance on
secondary data and lack of geographical focus on
Nigerian markets create methodology and regional
gaps, emphasizing the need for localized research on
financial market dynamics.

Onyegbula er al. (2023) investigated the
impact of technological advancements on the
performance of regulatory and supervisory agencies
in Nigeria’s financial sector. Using a descriptive
research design and primary data from 342 staff of
CBN, NDIC, SEC, and NAICOM, the study
employed ordinary least squares (OLS) regression to
analyze variables like leadership, communication,
resource availability, and organizational structure.
Findings revealed a statistically significant positive
relationship  between  these  variables and
organizational performance, emphasizing the role of
technology in enhancing agency efficiency.
Recommendations included adopting advanced
technological systems and implementing staff
training programs to boost knowledge and capacity.
However, the study failed to address the impacts of
regulatory practices on firms within the financial
sector, presenting an analytical gap alongside
concerns over potential biases in primary data
collection.

Lisak (2023) investigated the impact of
market volatility on the rate of return of Polish mutual
funds, aiming to understand how funds with varying
levels of risk performed under volatile conditions.
Using an analysis of twenty open-ended mutual funds
over three time horizons, the study employed
traditional performance measures such as Sharpe,
Treynor, and Jensen alpha indicators, as well as
adjusted Israelsen and Treynor ratios to account for
negative returns. Regression analysis revealed that

high market volatility negatively affected fund
returns, particularly in stable growth funds, which did
not outperform balanced or equity funds over annual
and three-year periods. This result was attributed to
falling debt security prices due to rising interest rates.
Despite the diversification of assets, stable growth
funds failed to provide additional value to investors,
emphasizing the challenges posed by market
volatility. The study concluded that volatility
significantly hampers returns, and recommended
exploring innovative strategies to mitigate its impact
on mutual fund performance. However, its findings
were limited to Polish mutual funds, presenting a
geographical research gap. The study highlighted the
need for further research involving mutual funds in
other regions, such as Nigeria’s natural resource and
oil and gas sectors, to address this limitation and
provide broader insights into mutual fund efficiency.

Bani et al. (2023) examined the relationship
between market volatility and financial performance
in banks across 14 Middle East and North African
(MENA) countries, focusing on how market risk
influences profitability. Using a time scope of 2015—
2019, the study employed panel data analysis with
quintile regression models to analyze secondary data
from 135 banks. Market volatility was measured by
the standard deviation of return on assets, while bank
performance was assessed using return on assets,
alongside control variables such as bank size, capital
adequacy, liquidity, and macroeconomic factors.
Findings showed a positive association between
market volatility and financial performance,
particularly for banks in the median and 90%
quartiles, reflecting the risk-return trade-off. MENA
banks demonstrated resilience and efficiency in
managing market risks, with higher returns in
competitive environments. The study recommended
improved risk management practices and policies to
sustain growth, urging banks to capitalize on their
risk-tolerant business models. However, limitations
included reliance on a single measure of market risk
and potential endogeneity issues between market risk
and performance, suggesting the need for more
robust methodologies.

Anidebe et al. (2021) analyzed the impact of
technological innovations on firm value among
industrial goods companies listed on the Nigerian
Exchange Group. Using an ex-post facto design
covering the period from 2010-2019, the study
employed multiple regression analysis to evaluate
Tobin's Q, earnings per share, and market price per
share as proxies for firm value. The population
consisted of twelve industrial goods firms, with seven
purposively selected for the sample based on data
availability. Results revealed that technological
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innovations did not significantly influence firm
value, underscoring the limited contribution of
technological advancements in this context. The
study concluded that effective investments in R&D
could enhance product improvement, innovation, and
competitiveness. ~ Recommendations  included
fostering innovation among high-tech firms to
increase competitiveness and encouraging R&D
investments. Despite its valuable insights, the study
presented a time scope ending in 2019, creating a
time gap for current relevance. Additionally, it
focused solely on firm value, omitting analysis of
financial performance, highlighting areas for further
research.

2.3 Theoretical Framework
2.3.1 The Resource-Based Theory

The Resource-Based (RBV) theory, first
articulated by Wernerfelt (1984) and later expanded
by Barney (1991), posits that a firm’s competitive
advantage and superior financial performance stem
from the effective acquisition, utilization, and
management of internal resources. According to the
RBYV, resources that are valuable, rare, inimitable,
and non-substitutable (VRIN) form the foundation
for achieving sustained competitive advantage. These
resources may include tangible assets, such as
technological infrastructure, and intangible assets,
such as intellectual property and organizational
capabilities. The RBV is built on several key
assumptions. First, it assumes that firms are
heterogeneous in terms of their resources and
capabilities, meaning that each firm possesses a
unique set of assets that contribute to its performance.
Second, the theory presumes resource immobility,
which implies that certain resources are not easily
transferable across firms and, therefore, can serve as
a source of competitive advantage. Third, it
emphasizes the role of internal resources over
external factors, such as market conditions, in
shaping a firm’s strategic outcomes (Barney, 1991).
These assumptions align with the idea that
technological ~ advancements and  effective
management of market volatility are critical internal
resources that firms can leverage to enhance their
financial performance.

Advocates argue that the theory provides a
robust framework for strategic decision-making by
highlighting  the  importance of  resource
accumulation, development, and deployment in
achieving superior performance (Barney, 1991).
However, critics of the RBV point to its limitations.
Priem and Butler (2001) argue that the theory is
tautological, as it links the definition of valuable
resources directly to superior performance, making it

difficult to test empirically. The Resource-Based
provides a suitable theoretical framework for
understanding the relationship between technological
advancements, market volatility, and financial
performance in the context of Nigerian extractive
industry firms. Technological advancements, such as
the adoption of advanced ICT systems, represent
valuable and inimitable resources that can enhance
operational efficiency and innovation, leading to
improved financial performance. The theory’s
emphasis on leveraging internal resources aligns with
the study’s focus on ICT expenses as a measure of
technological advancements.

Similarly, the RBV’s assumption of
resource heterogeneity is relevant for examining how
firms manage market volatility. Firms with robust
risk management capabilities and adaptable
technological systems may better withstand external
shocks, turning volatility into an opportunity for
competitive advantage. By applying the RBV, this
study highlights the strategic importance of resource
optimization in navigating the challenges of market
dynamics and technological change, offering insights
into how firms can achieve sustained profitability.

2.3.2 Social Cognitive Theory

The Social cognitive theory (SCT),
developed by Bandura (1986), is a widely recognized
framework that emphasizes the reciprocal interaction
between personal, behavioral, and environmental
factors in shaping human actions and decision-
making. The theory highlights the importance of self-
efficacy, observational learning, and social systems
in influencing behavior and performance. In the
context of organizations, social cognitive theory can
provide insights into how firms adapt to
technological advancements and navigate market
volatility through organizational learning, leadership,
and strategic decision-making.

The Social cognitive theory is based on
several key assumptions. First, it assumes that
behavior is influenced by a dynamic and reciprocal
interaction between individual factors (e.g., beliefs,
attitudes), behavioral factors (e.g., skills, actions),
and environmental factors (e.g., technological
changes, market conditions). Second, the theory
highlights the role of self-efficacy, or the belief in
one’s ability to achieve goals, as a critical
determinant of performance (Bandura, 1986). Third,
social cognitive theory emphasizes observational
learning, where individuals and organizations learn
by observing the successes and failures of others,
including competitors and peers. Finally, the theory
underscores the importance of reinforcement, where
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positive or negative outcomes influence future
behavior and strategic choices.

Supporters of social cognitive theory argue
that its emphasis on self-efficacy and observational
learning provides a robust framework for
understanding  organizational adaptation and
innovation. For example, social cognitive theory
focus on environmental influences aligns well with
the dynamic nature of technological change and
volatile markets, making it a useful tool for exploring
how firms develop resilience and agility (Bandura,
2001). However, critics of social cognitive theory
point to its potential limitations. One critique is that
the theory may oversimplify the complex interactions
between individuals, organizations, and external
environments by focusing heavily on personal factors
like self-efficacy (Pajares, 1996). Others argue social
cognitive theory lacks clear guidelines for measuring
constructs like self-efficacy and observational
learning (Schunk & DiBenedetto, 2020).

Market volatility introduces significant
environmental challenges, making social cognitive
theory's emphasis on reciprocal interactions between
behavior and external conditions particularly
relevant. Firms that develop strong self-efficacy and
adaptive capabilities are better positioned to navigate
market fluctuations and mitigate financial risks. By
applying SCT, this study highlights the importance of
leadership, strategic learning, and organizational

culture in responding effectively to external
pressures, ultimately enhancing financial
performance. Social cognitive theory 1is the

theoretical framework underpinning this research
work because it offers a comprehensive framework
for understanding the behavioral and environmental
dynamics underlying firm performance in the context
of technological advancements and market volatility.
Its application in this study provides theoretical
grounding for exploring how firms can leverage self-

efficacy, learning, and environmental adaptation to
achieve sustained profitability.

1. METHODOLOGY

The Ex-Post facto research design was
employed for this study. The population of the study
is made up of 13 firms which include 4 listed
extractive industries firms and 9 oil and gas firms
listed on the Nigeria stock exchange for a period of
13 years which span from the year 2012 to 2024.The
study employed the use of the census sampling
technique to select the sample size. The study used
all the 13 firms from its population as its sample size.
For the purpose of the statistical analysis of the study,
the following techniques were employed. These
techniques are: Descriptive statistics,
multicollinearity test, Correlation Analysis, hausman
specification tests and random effect regression.
The regression model used to test the hypotheses was
adopted from Bumin and Ayranci (2024) as stated
below:
ROA = po + p1iTCAit + B2MVie + B3FAic +eit

..................................................... (i)
Where

ROA; = Return on Asset

TCA( = Technological Advancement

MV, = Market Volatility

FA (= Firm Age

B = coefficient of parameter estimate

€ = error term

t = time

For this study, the Apriori expectation proposes that a
positive change in ICT expenses will lead to a growth
in return on asset. The other apriori expectation is that
a growth in revenue will lead to a decline in return on
asset of sampled firms. The table below presents a brief
summary of the variables used in the model of the
study.

Table 1: Measurement of Variables

S/n Proxy Type Measurement Source
1 Return on Dependent Profit Before tax/Revenue Kurawa and Saidu
Assets (2018)
2 Technological Independent  Annual  Information =~ Communication Abubakar et al
Advancement Technology expenses (2021)
3 Market Independent Revenue Generated for the year Kamau (2024)
Volatility
4 Firm Age Control Number of years firm has been in existence Pervan,et al, (2017)

Source: Researchers Compilation (2025)
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4.1 Descriptive Statistics

RESULTS AND DISCUSSION

Descriptive statistics gives a presentation of the mean, maximum and minimum values of variables applied

together with their standard deviations obtainable.

Table 4.1: Descriptive Statistics

ROA TCA MV FA
Mean 5.950397 41995.50 306626.3 46.03205
Median 6.200000 6226.500 166927.5 43.00000
Maximum 53.90000 405595.0 3861770. 157.0000
Minimum -32.17593 0.000000 -49.00000 4.000000
Std. Dev. 11.12020 88579.76 382714.3 27.69144
Skewness 0.334250 2.735386 3.357265 2.095126
Kurtosis 5.893414 9.683641 26.11551 9.155729
Jarque-Bera 114.2761 969.8053 7532.352 720.8658
Probability 0.000000 0.000000 0.000000 0.000000
Sum 1850.573 13102597 95667394 14362.00
Sum Sq. Dev. 38334.25 2.44E+12 4.56E+13 238479.7
Observations 312 312 312 312

Source: E-View 12 Output (2025)

Table 1 presents the descriptive statistics of
the effects of technological advancements and market
volatility on the financial performance of listed
Natural Resources and downstream oil and gas firms
in Nigeria during the period of 2012 to 2024. The
table shows that return on asset (ROA) as a measure
of financial performance has a mean of 5.950397
with a standard deviation of 11.12020 with a
minimum value of -32.17593 and maximum values
of 53.90000. Although the range between the
minimum and maximum is wide, it implies a unstable
financial performance the standard deviation
indicated that there is no wide dispersion of the data
from the mean value. For the other measure of

Table 4.2: Correlation Matrix

technological advancements and market volatility
from the table shows a mean of value 0f 41995.50 and
306626.3 with standard deviation of 88579.76 and
382714.3 with the minimum values of 0.00000 and -
49.00000 with maximum values of 405595.0 and
3861770 respectively. This implies that the
technological advancements and market volatility
has witnessed a substantial increase during the study
period, as the standard deviation is not large
compared to the mean, together with the huge range
between the minimum and maximum values. Firm
age in which is control variable has a mean of
46.03205 with minimum and maximum values
4.00000 and 157.000 respectively.

The correlation matrix table presents the relationship between dependent and independent variables and the
correlation among the independent variables themselves.

Covariance Analysis: Ordinary
Date: 09/22/25 Time: 09:58
Sample: 2012 2024

Included observations: 311

Balanced sample (listwise missing value deletion)

Correlation
Probability ROA TCA MV FA
ROA 1.000000
TCA 0.083448 1.000000
0.1420 -
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MV 0.018604 0.035944 1.000000
0.7438 0.5277 -
FA 0.228892 0.058024 0.018464 1.000000
0.0000 0.3077 0.7457 -

Source: E-View 12 Output (2025)

In table 2 correlation analysis, which is used to
quantify the association between two continuous
variables (e.g., between an independent and a
dependent variable or between two independent
variables). In correlation analysis, we estimate a
sample correlation coefficient,

more specifically the Pearson Product Moment corre
lation coefficient. The correlation coefficient of tech
nological advancements and market volatility are
positive which are 0.083448 and 0.018604

respectively. Firm age has a positive correlation
value 0.228892 with return on asset of listed Natural
Resources and downstream oil and gas firms in
Nigeria.

Multicollinearity Test (VIF)

The Multicollinearity test was carried out to check if
there is strong correlation among the independent
variables that may produce misleading result.

Table 4.3: Multicollinearity Test (VIF)

Variance Inflation Factors
Date: 09/22/25 Time: 10:05
Sample: 2012 2024
Included observations: 311

Coefficient Uncentered  Centered
Variable Variance VIF VIF
C 1.696357 4.482657 NA
TCA 4.85E-11 1.232008 1.004604
MV 2.61E-12 1.641794 1.001564
FA 0.000495 3.780344 1.003649

Source: E-View 12 Output (2025)

*Decision rule: Centred VIF of less than 10 is an
indication of absence of multi-collinearity, while
the centred VIF of more than 10 is an indication of
presence of multi-collinearity. As stated above, the
decision rule for the multicollinearity test using the
variance inflation factor is that Centred VIF of less
than 10 shows the absence of multi-collinearity,
while the centred VIF of more than 10 is an
indication of presence of multi-collinearity. Table

multicollinearity among the independent variables,
given that all the independent variable (TCA, MV
and FA) has a center VIF that is less than 10.

Heteroskedasticity Test

In order to validate the robustness of the estimates,
the Heteroskedasticity test was conducted as a
diagnostic check. Heteroskedasticity happens when
the standard errors of a variable, monitored over a

above clearly shows that there is absence of

specific amount of time, are non-constant.

Table 4.4: Heteroskedasticity Test

Panel Cross-section Heteroskedasticity LR Test

Equation: UNTITLED
Specification: ROA C TCA MV FA

Null hypothesis: Residuals are homoscedastic

Value

Df Probability
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Likelihood ratio 248.7249 24 0.0000
LR test summary:
Value Df
Restricted LogL -1180.710 307
Unrestricted LogL -1056.348 307

Source: E-View 12 Output, (2025).

Table 4.4 shows the results of the panel cross-
section Heteroskedasticity regression test. The
decision rule for the panel cross-section
Heteroskedasticity test is stated thus:

*Decision Rule: At 5% level of Significance

Ho: No conditional Heteroskedasticity (Residuals
are homoskedastic)

Hi: There is conditional Heteroskedasticity

The null hypothesis of the test states that there is no
Heteroskedasticity, while the alternate hypothesis
states that there is Heteroskedasticity. The null
hypothesis is to be accepted if the P value is greater
than 5% level of significance. From the result in
table 4.4 above with a ratio value of 248.7249 and a
corresponding probability value of 0.0000 which is
less than 5%, the study therefore posits that, there is
reason to accept the null hypothesis, while the
alternative hypothesis that states there is conditional

Heteroskedasticity problem is not rejected.
Consequently, based on the diagnostic probability
0.0000 the null hypothesis is not accepted, thus there
is conditional heteroskedasticity, indicating that
residuals are not homoskedastic and as such the
samples does not give a true reflection of the
population. To correct the present of homoscedastic
the dependent variable is log as independent variable.

Hausman Test

The Hausman test is a test for model specification in
panel data analysis and this test is employed to
choose between fixed effects model and the random
effects model. Due to the panel nature of the data set
utilized in this study, both fixed effect and random
effect regressions were run. Hausman specification
test was then conducted to choose the preferred
model between the fixed effect and the random effect
regression models.

Table 4.5: Hausman Test

Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 0.189985 3 0.9792

Source: E-View 12 Output, (2025)

The Result of Hausman test shows that chi-
square statistics value is 0.189985 while the
probability values of it is 0.9792. This implies that
there is not enough evidence to reject the null
hypothesis which states that random effect is most
appropriate for the Panel Regression analysis. It thus
stands that error component model (Fixed effect)
estimator is not most appropriate because the fixed
effects are not well correlated with the regressors.
Thus, the most consistent and efficient estimation for
the study is the random effect cross-sectional model.

Consequently, the result suggests that the random
effect regression model is most appropriate for the
sampled data because the Hausman test statistics as
represented by corresponding probability value is
greater than 5%.

Langranger Multiplier Test

The langranger multiplier test is a test for model
specification in panel data analysis and this test is
employed to choose between pooled effect model and
the random effects model.
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*Decision Rule: At 5% level of Significance, if probability value is less than 5% we accepted random but
greater than 5% is pooled will be accepted

Ho: Pooled Effect is more appropriate

Hi: Random Effect is more appropriate

Table 4.6: Breusch-Pagan Langranger Multiplier Tests

Lagrange Multiplier Tests for Random Effects

Null hypotheses: No effects

Alternative hypotheses: Two-sided (Breusch-Pagan) and one-sided
(all others) alternatives

Test Hypothesis
Cross-section Time Both
Breusch-Pagan 435.0323 0.012394 435.0447
(0.0000) (0.9114) (0.0000)

Source: E-View 12 Output, (2025)

Based on the probability value of the Breusch-Pagan Langranger Multiplier Test at 0.0000, the null hypothesis is
rejected, thus random effect is more appropriate when compared to pooled effect.

Table 4: Panel Regression Result (Random Effect)

Dependent Variable: ROA

Method: Panel EGLS (Cross-section random effects)
Date: 09/22/25 Time: 10:09

Sample: 2012 2024

Periods included: 13

Cross-sections included: 24

Total panel (balanced) observations: 312

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
C -3.393205 1.441400  -2.354104 0.0194
TCA -2.19E-08 4.97E-06  -0.004415 0.9965
MV -4.60E-07 6.84E-07  -0.672341 0.5020
FA -0.005813 0.023658  -0.245725 0.8061
LOGROA 6.908407 0.353771 19.52791 0.0000
Effects Specification
S.D. Rho
Cross-section random 3.209722 0.4579
Idiosyncratic random 3.492196 0.5421
Weighted Statistics
Root MSE 3.466766 R-squared 0.611094
Mean dependent var 3.009020 Adjusted R-squared 0.604718
S.D. dependent var 5.552047 S.E. of regression 3.502106
Sum squared resid 2992.598 F-statistic 95.85015
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Durbin-Watson stat 1.935911

Prob(F-statistic)

0.000000

Source: E-View 12 Output (2025)

From table 4 above, the coefficient of
multiple determinations (R?) is 0.611094 This
indicates that about 61% of the total variations in
return on equity is explained by the variations in the
independent variables (TCA and MV), while the
remaining 39% of the variation in the model is
captured by the error term. This indicates that the line
of best fit is highly fitted. The standard error test is
applied in order to measure the size of the error and
determine the degree of confidence in the validity of
the estimates. Usually if the standard error is smaller
than half of the numerical value of the parameter
estimate, it can be concluded that the estimate is
statistically significant. Having carried out a standard
error test on the parameters estimated and as also
indicated by their respective probability values, the
parameter estimates for both technological
advancements and market volatility are not
statistically insignificant, given that their individual
probability is 0.9965 and 0.5020 which is greater than
5%. However, when taken collectively, the regressors
(TCA and MV) against the regressed (ROA), the
value of F-statistic is 95.85015 and the value of the
probability of F-statistic is 0.000000. This result
implies that the overall regression is both positive and
statistically significant at 5%.

4.2 Discussion of Findings

The primary objectives of this study were to
assess the impact of technological advancements
(ICT expenses) on financial performance (measured
by ROA) and to evaluate the influence of market
volatility (measured by revenue) on ROA. The
findings from the statistical analysis reveal nuanced
insights that align with and conflict with prior
literature, contributing to a deeper understanding of
these relationships. The results of the regression
analysis showed that technological advancements, as
measured by ICT expenses (TCA), did not exhibit a
statistically significant relationship with ROA. This
finding suggests that while technological investments
may play a role in enhancing operational efficiency,
their direct impact on financial performance in terms
of profitability is limited in this dataset. The weak
correlation between TCA and ROA (correlation
coefficient of -2.9, p = 0.9965) further supports this
observation. These results imply that firms might not
be fully leveraging technological advancements to
boost financial outcomes, or that the returns on these
investments are indirect or lagged over time. This
finding contrasts with Kamau (2024) and Okoro et al.

(2024), who both found positive impacts of
technological advancements, such as ATM and POS
transactions, on the performance of financial
institutions. However, it partially aligns with their
observation of negative impacts in certain contexts,
such as low patronage for internet banking. The
discrepancy may arise due to sectoral differences, as
Kamau and Okoro et al. focused on banking
institutions, while this study encompasses broader
firms.

Conversely, the results align with Anidebe
et al. (2021), who observed that technological
innovations did not significantly affect firm value in
industrial goods companies, suggesting that sectoral
and contextual factors may play a critical role in
determining the financial outcomes of technological
investments. These findings emphasize the
importance of strategic planning and sector-specific
considerations when investing in ICT to improve
financial performance.

The analysis of market volatility (MV)
revealed a weak and statistically insignificant
relationship with ROA and revenue generated as
evidenced by the regression coefficient and
correlation results (correlation coefficient of -4.60, p
= (0.5020). This suggests that market volatility does
not have a direct and substantial impact on firm
profitability in this sample. This outcome may reflect
the ability of firms to mitigate the risks associated
with volatile markets through diversification,
hedging, or other risk management practices. This
finding diverge from Bhatti (2024) and Bani et al.
(2023), who reported significant positive
relationships between market volatility and financial
performance. Bhatti emphasized the critical role of
risk management in harnessing market fluctuations
for profitability, while Bani et al. observed that
market risk was positively associated with bank
performance in the MENA region, particularly in
competitive markets. The divergence could be
attributed to geographic and sectoral differences, as
this study focuses on Nigerian firms across diverse
industries, while Bani et al. examined banks in the
MENA region. Similarly, Lisak (2023) found that
high market volatility negatively impacted the returns
of Polish mutual funds, highlighting the variability in
the impact of volatility across sectors and geographic
regions. Zheng and Dong (2024) provided additional
context by demonstrating the complexity of financial
market volatility, which often defies direct
correlation with profitability due to multivariate and
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systemic factors. The weak relationship observed in
this study aligns with their assertion that market
volatility's effects are multifaceted and may not
always translate into measurable profitability
outcomes. These findings collectively suggest that
neither technological advancements nor market
volatility exhibit a significant effect on financial
performance as measured by ROA. This indicates
that firms may require complementary strategies,
such as enhanced operational efficiency, customer
engagement, or robust risk management practices, to
translate these factors into financial gains.

The findings imply that neither
technological investments nor revenue levels directly
improve profitability in the short term. This may
result from ineffective technology utilization,
delayed returns on ICT investment, or market
inefficiencies. Sectoral challenges—such as poor
infrastructure, regulatory burdens, and high operating
costs—could further moderate these effects. These
results partially align with Anidebe et al. (2021), who
found that technological innovation did not
significantly affect firm value in Nigerian industrial
firms. They contrast with Kamau (2024) and Okoro
et al. (2024), who reported positive technological
impacts in the banking sector, suggesting sectoral
differences in technology adoption and return
timelines.

V. CONCLUSION AND
RECOMMENDATION

The study investigated the effects of
technological advancements and market volatility on
the financial performance of listed natural Resources
firms and, downstream oil and gas firms in Nigeria.
The study found that both ICT expenses and revenue
were not significant in affecting return on assets.
Thus, the study concluded that both technological
advancements and market volatility were not
significant in affecting the financial performance of
sampled firms. In line with the findings and
conclusions above, the following recommendations
were made
1. Enhance Data Transparency and
Technological Reporting:
Government agencies such as the Nigerian Exchange
Group (NGX) and National Bureau of Statistics
(NBS) should mandate firms to disclose detailed data
on ICT investments, digital infrastructure, and
market exposure. This will improve policy evaluation
and enable evidence-based strategies for technology-
driven productivity.
il. Promote Targeted Technological Incentives
in Resource Sectors:

Policymakers should introduce tax credits or grants
to support technology adoption and digital
transformation among oil, gas, and natural resource
firms. Such incentives will help bridge the digital
gap, improve operational efficiency, and strengthen
the competitiveness of Nigerian firms in volatile
markets.
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