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Abstract

Despite extensive policy discussions, long-term
effects of oil price shocks and gasoline subsidies on
macroeconomic instability in Nigeria have not been
fully examined empirically. This study closed this
gap by examining the dynamic influence of these
two variables using quarterly data from 2010Q1 to
2024Q4. The study's robust econometric
methodology, which included descriptive statistics,
unit root tests, Engel-Granger co-integration
analysis, EGARCH modeling for volatility, and the
Fully Modified Ordinary Least Squares (FMOLS)
technique, = demonstrated  potent  long-term
relationships between the variables. The results
showed that fuel subsidies and oil price shocks
significantly contributed to unemployment (F-
statistic = 4.5991; p = 0.0244). Poverty rate (F-
statistic = 5.2456; p = 0.0023) and per capita income
(F-statistic = 4.3121; p = 0.0414) were also
considerably affected, with oil shocks exacerbating
economic hardship and subsidies not reaching the
neediest. With careful reinvestment in infrastructure,
education, and job growth, the report suggests
phasing off fuel subsidies.

Keywords: Fuel Subsidies, Oil Price Shock,
Poverty, Unemploymentand Per-Capital Income

I. Introduction

In the late 20th century, government
expenditure was promoted by Keynesian economists
as a means of reducing the impact of rising costs on
the general public or customers, as well as to boost
economic growth and stabilize economies during
recessions. Thus, by giving money to certain
important and focused industries to lessen market
failure, subsidies aim to accomplish a number of

economic and social goals. Historically, government
spending in both wealthy and developing nations
has included subsidies as a crucial component. To
this end, long-term subsidies can lead to fiscal
imbalances, push out essential public spending, and
worsen macroeconomic susceptibilities (Oomes &
Kalcheva, 2007). Policymakers must thus weigh the
need to encourage sustained economic growth with
the immediate social repercussions of doing away
with subsidies (Apergis, Christou & Hassapis,
2018). There are differing opinions on whether the
payment of subsidies has contributed to the growth
of economies or if it has impeded economic growth
due to economic leakage. (Sakanko, Adejor &
Adeniji, 2021). Petroleum products are used as a
supplementary ~ factor ~ of  production in
transportation, manufacturing, agriculture, and
residential uses like cooking and electricity
generation in small plants or homes, especially in
developing countries with unpredictable power
supplies. The direct result of eliminating subsidies is
an increase in the price of petroleum products,
which boosts the ultimate cost of commodities and
has intricate macroeconomic effects. On May 29th,
2023, the Nigerian government announced that
petroleum product subsidies would be immediately
eliminated. When this comment was made, it shook
the economy and instantly raised prices for products
and services.

Accordingly, the withdrawal of fuel
subsidies therefore affects regional and global
dynamics in addition to the domestic economy.
Nigeria, the continent's biggest oil producer, has an
impact on regional energy markets, trade, and
geopolitical ties through its subsidy policies (World
Bank, 2019). Because of this, these issues are still
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not well understood, which calls for a more
thorough analysis of up-to-date information.Hence,
despite the emphasis placed on fuel subsidy and oil
price shock, macroeconomic instability sill persists
as observed by the researchers in terms of poverty,
unemployment and per-capital income in Nigeria.
Therefore, by examining these interrelated
dimensions, the research aims to provide a holistic
understanding of the complex relationship between
fuel subsidies, oil price shocks and macroeconomic
instability, informing evidence-based policy
formulation and implementation that would be
invaluable to Nigeria economy.

Finding out how fuel subsidies and oil
price shocks affected Nigerians' macroeconomic
instability was the primary goal of this study.
Additional related objectives include determining
the impact of fuel subsidy and oil price shockon
poverty, unemployment and per-capita income in
Nigeria.

The centralinputs of this study are twofold:
To determine which macroeconomic instability was
applied more essentially in terms of fuel subsidy and
oil price shock, it first plugs gaps in the literature,
especially regarding Nigerian oil and gas sector. It
does this by using Exponential Generalized
Autoregressive  Conditional ~ Heteroscedasticity
(EGARCH) technique model tools of analysis,
which have been largely omitted in previous studies.
Second, wusing a combination of the
threemacroeconomic instabilityvariables and
secondary factor, an ex-post facto data model was
used as a methodological enhancement to
investigate the motives of the fuel subsidy and oil
price shock from 2010q1-2024q4.

II.  Literature Review
Concept of Fuel Subsidies and Oil Price Shock

The government's financial support to
lower the cost of fuel for customers, usually by
providing fuel at a price below the market rate, is
referred to as a fuel subsidy (Smith et al., 2018).In
order to stabilize domestic gasoline costs and lessen
the impact of rising global oil prices on consumers,
governments can intervene in the energy sector
through fuel subsidies (World Bank, 2017). It refers
to the fiscal support provided by governments to the
energy sector, either through direct cash transfers to
consumers or through price caps on fuel products,
with the objective of making fuel more affordable to
the public (IIEA, 2019). The IMF (2020) defined it

as the gap between the domestic retail price of fuel
and its production cost, which is covered by the
government through budgetary allocations or other
mechanisms.

Shocks to oil prices are mostly described in
terms of price swings brought on by adjustments to
the supply or demand side of the global oil market
(Hamilton, 1983; Wakeford, 2006). Supply-side
disruptions like as OPEC output limitations, Middle
Eastern political instability, and militant activity in
Nigeria's Niger Delta have historically been
associated with these changes. It is possible for
shocks to be either positive (a increase) or negative
(a fall). There are two problems with shocks: the
first is the size of the price increase, which can be
expressed as a percentage change or in absolute
numbers; the second is the time of the shock, or how
quickly and persistently the price increases.Four oil
shocks may be seen in Nigeria based on the
information provided. Every shock had a
relationship to certain changes in important
macroeconomic factors in Nigeria. In contrast to the
1986 oil market crash, which was an event of price
decline, the 1973-74, 1979-80, and 2003-2006
periods were linked to price increases. When
Nigeria experienced its first oil shock (1973—-1974),
the value of its exports in US dollars increased by
around 600 percent, and the terms of commerce
increased from 18.9 in 1982 to 65.3 in 1974.
Between 1972 and 1975, government revenue
increased from 8% of GDP to almost 20%. Due in
large part to the necessity of monetizing the crude
oil revenues, this led to a rise in government
spending. Education, public health, transportation,
and industries that replace imports received the
majority of investment (Nnanna & Masha, 2003).

Macroeconomic Instability

The term "macroeconomic instability" as
noted by the researchers describes notable and
ongoing fluctuations in important economic metrics,
including employment, Gross Domestic Product
(GDP) and inflation, which cause uncertainty,
discourage investment, and degrade living
standards. Excessive unemployment, imbalances in
the balance of payments, excessive inflation, and
unstable financial markets are some of its defining
characteristics.This situation deters investment,
impedes long-term progress, and may lead to a rise
in poverty and income disparity.Additionally, when
the economy produces less output, unemployment
rises, and price levels fluctuate, macroeconomic
instability emerges. Market distortions are
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frequently the result of macroeconomic instability,
which is characterized by a departure from the
economy's equilibrium state.

Theoretical Framework

Income and Substitution Effects Theory

The academic work of Sir John Hicks
(1935) is commonly linked to the concept of Income
and Substitution Effects. He developed the price
effect's Hicksian decomposition, which successfully
separated it into the Income Effect and the
Substitution Effect. To fully understand the
implications of removing fuel subsidies, oil price
shocks, and macroeconomic instability in Nigeria,
the theory of Income and Substitution Effects
provides a useful framework. The Income Effect,
which shows how a decline in real income directly
affects households' purchasing power, comes into
focus with the rise in fuel prices brought on by the
elimination of subsidies. This impact becomes more
noticeable as a larger percentage of the household
budget is devoted to covering the increased
expenses of fuel. In addition, the Substitution Effect
provides insight into how households may
dynamically adjust their purchasing habits in
reaction to changes in relative pricing. Due to rising
transportation costs, consumers may look for more
fuel-efficient  solutions, including compressed
natural gas (CNG), or alternative products and
services.

Empirical Review

In Lagos State, Nigeria, Oyasipe and
Olukoya (2024) used chi-square analysis to assess
how the removal of gasoline subsidies affected the
profitability of new businesses. These findings
demonstrated that the removal of gasoline subsidies
led to higher operational expenses, lower sales,
lower stock levels, and reduced small business
profitability. The report suggested an investment
program for subsidies and an upgrade to the energy
supply to lessen the impact of the loss of subsidies
on start-up companies.

In Bwari Area Council, Federal Capital
Territory-Abuja, Nigeria, Idisi et al. (2024)
investigated how the elimination of gasoline
subsidies affected household incomes. The study
used random and multi-stage sampling techniques to
select 80 respondents from eight towns, and then
used multiple regression, Garrett ranking, and
descriptive statistics to evaluate the data. The
findings demonstrated that the elimination of fuel
subsidies led to greater transportation costs, higher

medical expenditures, higher food prices, higher
school fees, and adverse effects on business
operations.

The effect of eliminating gasoline subsidies
on smallholder farmers' agricultural output in
Nigeria's Niger State was investigated by Sennuga
(2024). A multistage random sampling procedure
was used to choose 120 smallholder farmers, who
were then given standardized questionnaires to
complete in order to collect data. Regression
analysis, Likert-type scales, and descriptive statistics
were used in the analysis. The removal of the fuel
subsidy had a negative effect on agricultural
activities, according to the results of logistic
regression. This included higher transportation
costs, fewer vehicles to deliver produce to markets
because of high fuel prices, lower sales, and higher
prices for agricultural commodities. The survey also
revealed that young people between the ages of 20
and 29 made up the majority of those working in
agriculture (64.2%). Given the distance between
farms and markets, the rising cost of transportation
had a particularly significant impact on the prices of
agricultural products.

Hassan and Mahmood (2023) examined the
relationship between oil price fluctuations and
labour market instability in Venezuela over the
period 1990 to 2022. Using a Dynamic Ordinary
Least Squares (DOLS) estimation technique, they
assessed how oil price shocks influence employment
levels, wage volatility, and labour force
participation rates. Their findings revealed that
declines in oil prices led to significant contractions
in employment, particularly in sectors directly
linked to the oil industry, such as energy, mining,
and manufacturing. The study also found that wage
stagnation and rising unemployment were more
severe during prolonged periods of oil price
downturns, leading to economic distress and social
instability. While the research effectively captured
the long-run effects of oil price volatility on the
labour market, it largely overlooked the role of
government policies in mitigating job losses, such as
fiscal stimulus programs or labor market reforms.
Additionally, the study assumed a uniform effect of
oil price fluctuations across all labor sectors,
without accounting for potential variations in
employment resilience between oil-dependent and
non-oil-dependent industries.

III.  Methodology
Since ex post facto research entails
examining past data without changing any factors,
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this study used it to assess how fuel subsidies and
oil price shocks affected macroeconomic instability
in Nigeria. The macroeconomic variables under
research made wup the study population.
Furthermore, secondary data were utilized to
evaluate the impact of oil price shocks and gasoline
subsidies on Nigeria's macroeconomic instability.
The information was gathered from reliable sources,
such as the World Development Indicators (WDI),
the Nigerian National Petroleum Company Limited
(NNPCL), the National Bureau of Statistics (NBS),
and the Central Bank of Nigeria (CBN, 2023)
Statistical Bulletin. Including important
macroeconomic metrics like unemployment, per
capita income, and poverty rates, these

UER = f(FS,OPS)
PCI = f(FS,OPS)
PVR = f(FS,OPS)

organizations offer comprehensive, trustworthy, and
historically rich information.

Model Specification

The study embraced and modified the model
framework created by Adewunmi et al. (2014), who
looked at how Nigeria's socioeconomic development
was affected by the elimination of fuel subsidies.
The following is the mathematical formulation of
the implicit model, which explains how fuel
subsidies and oil price shocks affect macroeconomic
instability in Nigeria and is consistent with the
particular goals of this study:

M
(2)
3)

Setting up equation (1)- (3) in a linear stochastic form (or econometric form) is expressed as:

UER =a,+a,FS, +a,0PS, +u,
PCI, =a,+a,FS, +a,0PS, +u,
PVR =a,+a,FS, +a,0PS, +u,

Where:

PVR = Poverty

UER = Unemployment Rate
PCI = Per-Capital Income
FS = Fuel Subsidies

OPS = Oil Price Shocks

4)
)
(6)

&, = Intercept or autonomous parameter estimates for fuel subsidies and oil price shocks

a, — a, = Coefficients of fuel subsidies and oil price shocks

U, = The white noise error term

Based on a priori expectations, the coefficients of
fuel subsidies and oil price shocks are expected to

have a positive relationship (0!1 and a,> 0) with

unemployment rates. For per capita income, the
coefficients of fuel subsidies and oil price shocks

are expected to be negative (&, and a,<0).

Finally, the coefficients of fuel subsidies and oil
price shocks are expected to have a positive

relationship (&, and a, > 0) with poverty rates.

Unit root test

One essential step in time series analysis is
to do a unit root test, which determines whether or
not the variables in a model are stationary. In this
study, which examines how fuel subsidies and oil
price shocks affect macroeconomic instability in

Nigeria, the unit root test is essential for determining
the data's statistical characteristics and guaranteeing
the reliability of ensuing econometric analyses.
Inherently vulnerable to structural shifts, economic
shocks, and long-term patterns are the variables
examined in this study: fuel subsidies, oil price
shocks, unemployment rate, per capita income, and
poverty rate. Thus, assessing stationarity aids in
avoiding erroneous regression findings and
facilitates the choice of suitable econometric
methods, including co-integration analysis and the
Fully Modified Ordinary Least Squares (FMOLS)
estimate.

The mathematical specification for a unit root test,
such as the Augmented Dickey-Fuller (ADF) test,
can be expressed as:
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k
Ay, =a+Pt+yy + D 50y, +¢,

i=1

Where:
Ay, is the first difference of the variable J,
« the constant term.

,Bt represents the deterministic trend component (if

included).
y is the coefficient for testing the presence of a unit

root.

5l. are coefficients of the lagged first differences.
&, is the error term.
The null hypothesis (/1)) for the unit root test is

that the variable has a unit root () = 0), meaning
the series is non-stationary. The alternative

hypothesis ( /1, ) is that the variable does not have a

unit root ( } < 0), indicating stationarity. The

decision rule involves comparing the test statistic to
critical values: if the test statistic is less than the
critical value (in absolute terms), we fail to reject

H, , implying the series is non-stationary.

Otherwise, Ho is rejected, and the series is

considered stationary.

Co-integration Test

To determine if there is a stable, long-term
equilibrium relationship between two or more non-
stationary variables, the co-integration test is
utilized. The Engle and Granger residual-based
cointegration approach is used in this study to assess
if such long-term relationships exist between the
variables being studied. The study first identifies a
regression model that captures the long-term link
between each macroeconomic instability indicator
and the explanatory factors, specifically fuel
subsidies and oil price shocks, in order to use the
Engle and Granger technique. The stationarity of the
residuals obtained from this regression is then
assessed using the Augmented Dickey-Fuller (ADF)
test.An existence of a co-integrating connection is
indicated by the presence of stationary residuals,
which supports the use of long-run estimate methods
like Fully Modified Ordinary Least Squares
(FMOLS).Testing for Stationarity of Residuals, the

study applied the ADF test to the residuals &, :

P
Ag, =ye,  + Z@AgH +u, (7)

i=1

The residuals are assumed to be non-stationary
under the null hypothesis in the Engle and Granger
cointegration test. In the event that this null is
rejected by the Augmented Dickey-Fuller (ADF)
test, the residuals are stable, suggesting
cointegration and a sustained link between the
variables. The null hypothesis implies the absence
of cointegration if it is not rejected.

Measuring instability and Shocks

An index measuring macroeconomic
uncertainty and shocks in Nigeria was created using
the  Exponential Generalized Autoregressive
Conditional Heteroscedasticity (EGARCH) model.
The EGARCH model, which was first presented by
Nelson in 1991, is a good fit for simulating
asymmetries and volatility clustering in time series
data. Because it can take into consideration the
disproportionate effects of both positive and
negative shocks, it is especially useful for
examining macroeconomic variables that fluctuate
as a result of things like changes in oil prices and
fuel subsidy adjustments. The following is the
specification of the EGARCH model's variance
equation:

& &
In(c})=w+ BIn(c’,)+ auﬂ/t—"
-1 O
Where:
In(c7}) is the log of the conditional variance at time
t.

@ is a constant term.
[ measures the persistence of volatility (how long

the impact of a shock lasts).

a captures the magnitude of the shock (absolute
value of standardized residuals).

y accounts for the leverage effect, which captures

the asymmetric impact of shocks (e.g., whether
positive or negative shocks have different effects on
volatility).

&

,_, represents the error term from the previous

period.

Following the estimation of volatilities for key
macroeconomic indicators such as exchange rate
fluctuations, inflation, and budget deficits using the
EGARCH model, these volatility measures were
aggregated to construct a composite index of
macroeconomic uncertainty and shocks. This index
was subsequently utilized either as a dependent
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variable or as an explanatory variable in the
econometric analysis, depending on the specific
model specification.

Fully Modified OLS

After creating the instability indices for
each variable, the research will use the Fully
Modified Ordinary Least Squares (FMOLS)
technique to estimate the long-term link between
fuel subsidies, oil price shocks, and specific
macroeconomic instability indicators. Combining
the EGARCH and FMOLS approaches provides a
thorough framework for examining how policy-
induced shocks and macroeconomic volatility
interact, accounting for both short-term oscillations

The FMOLS estimator for this study is then given by:

UER =9+ 9FS +> 9,0PS, +e,
PCI, =9+ 9FS +> $OPS, +e,
PVR =38, + Z; 9FS’ + Z; 9,0PS’ +e,

and long-term equilibrium dynamics. The study's
analytical depth is improved by this integrated
approach, which also gives policymakers important
new information about the structural behavior of
Nigeria's economy.

Due to its ability to handle basic
econometric issues like endogeneity and serial
correlation, FMOLS is especially well-suited for
estimating long-run coefficients in cointegrated
systems. A powerful method for analyzing long-
term economic interactions within a cointegration
framework, FMOLS enhances the conventional
OLS technique by adding adjustments for serial
correlation in the residuals and adjusting for the
endogeneity of explanatory variables.

(10)
1
(12)

where UER: PCI : , P VR: , are the transformed variables adjusted for endogeneity and serial correlation.

IV.  Data Analysis and Results

Estimation of Qil Price Volatility Using the EGARCH (1,1) Model

This research uses the Exponential Generalized Autoregressive Conditional Heteroskedasticity (EGARCH)
model to capture the dynamic character of oil price volatility. Important information about how oil price
fluctuations respond to past volatility and external shocks may be found in Table 1.

Table 1: EGARCH (1,1) model for the OP

Dependent variable: OP

Variable Coefficient Std. Error z-Statistic Prob.
Mean Equation
C -0.163282 0.128390 -1.271770 0.2035
OP(-1) 0.960555 0.019363 49.60858 0.0000
Variance Equation
C 2.281666 0.508930 4.483258 0.0000
ABS(RESID(-1)/@SQRT(GARCH(-1))) 0.576653 8.683898 0.066405 0.9471
RESID(-1)/@SQRT(GARCH(-1)) -1.042167 7.067594 -0.147457 0.8828
EGARCH(-1) 0.781127 0.042448 18.40185 0.0000
Note: *, ** and *** denote significant at 1%, 5% and 10% level.
Source: Researcher’s Computation Using Eviews-12 (2025)
OP =—-0.163282+0.9605550P,
In(o;)=2.281666+0.576653In(c;,) —1.042167@+0.781 127%

t-1 t-1
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The mean equation, which models the
expected behavior of oil prices over time, shows that
the constant term (C) has a coefficient of -0.163282,
but it is not statistically significant (p-value =
0.2035). This suggests that, on average, oil price
fluctuations do not exhibit a clear upward or
downward trend when adjusted for past values.
However, the coefficient for OP(-1), which
represents the influence of past oil price movements,
is 0.960555 and is highly significant at the 1% level
(p-value = 0.0000). This near-unit root behavior
indicates that oil price movements in Nigeria exhibit
strong persistence, meaning that current oil prices
are heavily dependent on past oil prices. Such
persistence is expected in global oil markets, where
price trends tend to follow prolonged cycles
influenced by supply-demand dynamics,
geopolitical factors, and OPEC policies.

The variance equation, which captures the
volatility dynamics of oil prices, reveals several
important findings. The coefficient of the
EGARCH(-1) term is 0.781127 and is statistically
significant at the 1% level (p-value = 0.0000). This
indicates that oil price volatility exhibits strong
persistence, meaning that once oil prices become
volatile, they tend to remain volatile for an extended
period. This finding aligns with expectations for oil
markets, where price fluctuations often cluster over
time due to factors such as global demand shifts,
production cuts, and market speculation. The high
persistence of oil price volatility suggests that
external shocks—such as sudden changes in global
supply or major geopolitical events—have long-
lasting effects on price stability.

The analysis of the asymmetric effects of
shocks on oil price volatility is done using

RESID(-1)/@SQRT(GARCH(-1)), which evaluate
the magnitude and direction of prior shocks
individually. With a statistically negligible
coefficient (p-value = 0.9471), ABS(RESID(-
1)/@SQRT(GARCH(-1))) is 0.576653, indicating
that the current volatility of the oil price is not
significantly influenced by the magnitude of past
shocks. The coefficient -1.042167 is also
insignificant because the p-value for RESID(-
1)/@SQRT(GARCH(-1)) is 0.8828. This suggests
that the impact of positive and negative shocks on
volatility is similar, as there is no observable
asymmetric pattern in the volatility of oil prices.
Contrary to financial markets, where panic selling
following negative shocks frequently results in
increased volatility, Nigerian oil price swings seem
to react symmetrically to price increases and
declines. At the 1% level, the constant term in
variance equation (C) has a coefficient of 2.281666,
making it statistically significant (p-value = 0.0000).
This implies that oil prices have an innate degree of
volatility that is unaffected by particular shocks or
outside factors. This baseline volatility is likely
driven by the structural characteristics of the oil
market, such as cyclical demand patterns,
production adjustments by major oil-producing
countries, and the speculative nature of crude oil
trading.

Descriptive Statistics

In this study, descriptive statistics are
computed for fuel subsidies (FS), oil price (OP), per
capita income (PCI), poverty rate (POV), and
unemployment rate (UER). These variables are
critical for analyzing the impact of fuel subsidies
and oil price shocks on macroeconomic instability in

ABS(RESID(-1)/@SQRT(GARCH(-1))) and Nigeria.
Table 2: Descriptive statistics
FS oP PCI POV UER

Mean 1614.826 | 71.44700 | 2267.517 | 54.20958 | 23.27133
Median 1198.125 | 72.83750 | 2140.890 | 54.46250 | 21.10000
Maximum 4390.000 | 97.98000 | 3088.721 | 56.00000 | 33.50000
Minimum 445.0000 | 39.68000 | 1732.321 | 51.40000 | 15.80000
Std. Dev. 1089.145 | 18.69750 | 352.0620 | 1.104800 | 6.909091
Skewness 1.131539 | -0.06967 | 0.846761 | -0.5055 0.476771
Kurtosis 2.859880 | 1.580275 | 2.564937 | 2.435604 | 1.501085
Jarque-Bera | 12.85289 | 5.087578 | 7.643249 | 3.351615 | 7.889977
Probability 0.001618 | 0.078568 | 0.021892 | 0.187157 | 0.019351

Observations 60 60 60 60 60

Source: Researcher’s Computation Using Eviews-12 (2025)

The fuel subsidy (FS) variable has a mean
value of N1614.826 billion and a median of

N1198.125 billion, suggesting that fuel subsidy
payments are relatively high but unevenly

DOI: 10.35629/6874-0603560575 | Impact Factor value 7.52 | ISO 9001: 2008 Certified Journal

Page 566



www.ijhssm.org

¢

International Journal of Humanities Social Science and Management (IJHSSM)
Volume 6, Issue 3, May - June, 2026, pp: 560-575

ISSN: 3048-6874

distributed. The maximum value of ¥4390 billion
indicates periods of extremely high subsidy
expenditure, likely reflecting periods of high global
oil prices or significant domestic consumption.
Conversely, the minimum value of N445 billion
reflects periods of reduced subsidy expenditures,
possibly due to subsidy reforms. The standard
deviation of ¥1089.145 billion indicates significant
variability in subsidy payments over time. The
skewness (1.131539) shows a positive skew,
meaning subsidy payments are more concentrated
around lower values with a few extreme high
outliers. A distribution approaching normal is
suggested by the kurtosis (2.859880), which is close
to 3. Nonetheless, the subsidy data is not fully
normally distributed, according to the Jarque-Bera
statistic (12.85289, p = 0.001618). Oil prices were
relatively stable during the study period, as seen by
the oil price (OP) variable's mean of $71.45 per
barrel and median of $72.8375. The maximum oil
price of $97.98 per barrel and the minimum of
$39.68 per barrel highlight significant fluctuations,
particularly during periods of global economic
crises or oil market shocks. Oil price volatility is
moderate, as indicated by the standard deviation of
$18.6975. The kurtosis (1.580275) shows a flatter
distribution than usual, whereas the skewness (-
0.06967) is near zero, indicating a roughly
symmetrical distribution of oil prices. The data on
oil prices may not differ much from normality,
according to the Jarque-Bera probability of
0.078568.

The per capita income (PCI) has a mean of
$2267.517 and a median of $2140.89, reflecting
moderate income levels during the study period. The
maximum value of $3088.721 and the minimum of
$1732.321 suggest a modest range in income levels,
with periods of growth and contraction. The
standard deviation of $352.062 reflects moderate

variability. The skewness (0.846761) indicates a
slight positive skew, meaning most observations are
concentrated at lower income levels. The kurtosis
(2.564937) and Jarque-Bera probability (0.021892)
suggest a slight deviation from normality.

The poverty rate (POV) has a mean of 54.20958%
and a median of 54.4625%, indicating persistently
high poverty levels in Nigeria. The maximum
poverty rate of 56% and the minimum of 51.4%
reflect a narrow range, suggesting limited progress
in poverty reduction. The standard deviation of
1.1048 is relatively low, reflecting little variability
in poverty rates over the study period. The skewness
(-0.5055) indicates a slight negative skew, while the
kurtosis (2.435604) suggests a flatter distribution.
The Jarque-Bera probability (0.187157) indicates no
significant deviation from normality.Finally, the
unemployment rate (UER) has a mean of
23.27133% and a median of 21.1%, reflecting high
unemployment levels in Nigeria. The maximum rate
of 33.5% and the minimum of 15.8% illustrate
periods of severe labour market distress. The
standard deviation of 6.909091 highlights
significant variability in unemployment rates. The
skewness (0.476771) shows a slight positive skew,
while the kurtosis (1.501085) indicates a flatter
distribution compared to normal. The Jarque-Bera
probability (0.019351) suggests some deviation
from normality.

Unit Root Test

To verify the stationarity of variables including fuel
subsidies (FS), oil price shocks (OPS),
unemployment rate (UER), per capita income (PCI),
and poverty rate (POV), the Augmented Dickey-
Fuller (ADF) test is used in this study. According to
Table 3's findings, all variables become steady
following initial differencing, indicating that they
are integrated of order one, or I(1).

Table 3:Unit Root Test Results

Variable ADF Test Statistics Critical ADF Test Statistics Order of Integration
FS -3.901121%** -3.489228 I(1)
OPS -7.797968* -4.127338 I(1)
PCI -3.538159** -3.489228 I(1)
POV -3.375846%** -3.173114 I(1)
UER -7.701158 -4.124265 I(1)

Note: The tests include intercept with trend; * ** and *** significant at 1, 5 and 10 percent.
Source: Researcher’s Computation Using EViews-12 (2025)

The results show that fuel subsidies (FS)
are stationary at the first difference, with an ADF
test statistic of -3.901121, which is significant at the
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oil price trends, stabilize in their first-differenced
form. The stationarity of FS at I(1) ensures that its
relationship with other macroeconomic variables
can be meaningfully analyzed in the context of long-
term equilibrium models.For oil price shocks (OPS),
the ADF test statistic of -7.797968 is significant at
the 1% level, surpassing the critical value of -
4.127338. This confirms that oil price shocks, which
are inherently volatile due to global market
dynamics, become stationary after first differencing.
The I(1) integration of OPS aligns with the
expectation that oil prices exhibit long-term trends,
but short-term fluctuations can be effectively
modeled for volatility analysis.

In the per capita income (PCI), the ADF
test statistic of -3.538159 is significant at the 5%
level against the critical value of -3.489228. This
suggests that fluctuations in income levels, driven
by economic growth trends and external shocks,
stabilize after first differencing. The I(1) integration
of PCI allows for meaningful analysis of its
relationship with variables like oil price shocks and
poverty rates.The poverty rate (POV) is also
stationary at I(1), with an ADF test statistic of -
3.375846 significant at the 10% level against the
critical value of -3.173114. This result reflects the
persistence of poverty trends in Nigeria, which are

influenced by structural economic factors and
subsidy policies. Stationarity at first difference
ensures the variable’s suitability for long-term
equilibrium analysis.Lastly, the unemployment rate
(UER) achieves stationarity at I(1), with an ADF
test statistic of -7.701158 significant at the 1% level
compared to the critical value of -4.124265. The
persistence of high unemployment rates in Nigeria,
exacerbated by structural economic challenges and
fluctuating fiscal policies, becomes stable after first
differencing.

Co-integration Results

When analyzing whether non-stationary
variables that are integrated of the same order,
usually I(1), have a long-term equilibrium
relationship, co-integration analysis is an essential
step. The Engel and Granger co-integration test is
used in this study to ascertain whether explanatory
variables like fuel subsidies and oil price shocks
have a stable long-term connection with variables
like per capita income (PCI), poverty rate (POV),
and unemployment rate (UER). Co-integration is
confirmed by the test, which assesses whether the
long-run regression's residuals are stationary. With
an emphasis on the models' significance levels,
Table 4 displays the findings.

Table 4: Engel & Granger Co-integration Result

Augmented Dickey-Fuller test statistic
Residual t-Statistic (Critical value) Prob.* Decision

Co-integrated

PCI-Model -3.139586*(-2.607686) 0.0022 §
Co-integrated

POV-Model -3.360488*(-2.607686) 0.0011 s
Co-integrated

UER-Model -1.621644**%(-1.613122) 0.0984 ¢

Note: * p<0.01; ** p<0.01; *** p<0.10

Source: Researcher’s Computation Using EViews-12 (2025)

The per capita income (PCI) model has
an ADF test statistic of -3.139586, significant at the
1% level (critical value = -2.607686, p-value =
0.0022). This finding confirms a stable long-term
relationship between per capita income and
explanatory variables such as fuel subsidies and oil
price shocks. It highlights the structural dependency
of economic growth and income levels on oil
revenue and fiscal policies. The cointegration result
suggests that per capita income, while influenced by
short-term shocks, is ultimately determined by
underlying macroeconomic fundamentals related to
oil and subsidy policies.

For the poverty rate (POV) model, the
ADF test statistic is -3.360488, significant at the 1%
level (critical value = -2.607686, p-value = 0.0011).
This indicates a long-run equilibrium relationship
between poverty levels and explanatory variables.
The result underscores the significant role of fuel
subsidies and oil price shocks in shaping poverty
dynamics in Nigeria. For instance, subsidy removals
or oil price declines can directly affect household
income and consumption patterns, driving changes
in poverty rates. The presence of cointegration
highlights the structural relationship between
poverty and macroeconomic policies.
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Finally, the unemployment rate (UER)
model shows an ADF test statistic of -1.621644,
which is significant at the 10% level (critical value =
-1.613122, p-value = 0.0984). This suggests a
weaker but still significant long-term relationship
between unemployment and the explanatory
variables. The significance at the 10% level reflects
the dynamic nature of unemployment in Nigeria,
which is influenced by both structural factors and
external shocks. While short-term deviations in
unemployment rates may occur due to policy shifts
or economic cycles, the presence of cointegration
implies that unemployment is ultimately linked to

macroeconomic fundamentals like oil revenue and
fiscal policies.

Unemployment Model

Fuel subsidies (FS) and oil price shocks
(OPS) are two explanatory variables that have a
long-term association with unemployment, as
revealed by the Fully Modified Ordinary Least
Squares (FMOLS) regression result for the
unemployment rate (UER) model. A significant
macroeconomic issue in Nigeria is unemployment,
which is impacted by both internal fiscal policy and
outside economic shocks.

Table 5: Fully Modified Least Squares (FMOLS) Result

Dependent Variable: UER

Variable Coefficient Std. Error t-Statistic Prob.
FS 0.004698 0.001102 4.262433 0.0001
OPS 0.000186 0.234799 0.000793 0.9994
C 15.31859 2.185894 7.007931 0.0000
Reliability estimates
R-squared 0.576849
Adjusted R-squared 0.557473
Wald-F-Statistic 4.5991
Wald-F-Statistic (p-value) 0.0244
Long-run variance 82.63148

Source: Researcher’s Computation Using EViews-12 (2025)

A t-statistic of 4.262433 and a p-value of
0.0001 indicate that the fuel subsidies (FS)
coefficient, which is 0.004698, is highly significant
at the 1% level. This positive correlation suggests a
long-term link between increased fuel subsidy
payments and greater jobless rates. While subsidies
are often implemented to ease the cost of living and
stimulate economic activity, their fiscal burden can
crowd out government spending on more productive
sectors such as infrastructure, education, and job
creation. This finding suggests that the allocation of
substantial public resources to subsidies may
exacerbate unemployment by limiting investments
that could directly contribute to job creation and
economic diversification.

The coefficient for oil price shocks (OPS)
is 0.000186, but it is statistically insignificant, with
a t-statistic of 0.000793 and a p-value of 0.9994.
This implies that fluctuations in oil prices do not
have a significant direct impact on unemployment in
the long run. While oil prices strongly influence
government revenues and fiscal policies, their direct
effect on employment levels may be limited, as job
creation in Nigeria is more affected by structural
issues such as economic diversification, labour

market inefficiencies, and inadequate investment in
key sectors beyond oil.

The constant term (C) has a coefficient of
15.31859 and is highly significant at the 1% level,
with a t-statistic of 7.007931 and a p-value of
0.0000. This suggests that, in the absence of changes
in fuel subsidies or oil price shocks, unemployment
in Nigeria would remain at a baseline level of
approximately 15.32%. This baseline reflects the
structural nature of unemployment in Nigeria,
driven by factors such as population growth, skill
mismatches, and underinvestment in labour-
intensive industries.

The model's strength and explanatory
capacity are demonstrated by the reliability
estimations. The R-squared value of 0.576849
shows that fuel subsidies and oil price shocks
account for around 58% of the variation in
unemployment. After taking into consideration the
number of explanatory variables, the model's
robustness is confirmed by the adjusted R-squared
value of 0.557473.

The model successfully captures the long-
term factors that influence unemployment, as
evidenced by the Wald-F-statistic of 4.5991 and the
associated p-value of 0.0244, which validate the
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joint importance of the explanatory variables at the
5% level. The long-term variance of 82.63148
emphasizes the structural obstacles to attaining
sustained employment growth and the continued
unemployment in Nigeria.

Per capita Income Model

Understanding how fuel subsidies and outside
shocks like changes in the price of oil affect
Nigeria's per capita income is vital since it is a key
indicator of economic success and living standards.

Table 6: Fully Modified Least Squares (FMOLS) Result

Dependent Variable: PCI

Variable Coefficient Std. Error t-Statistic Prob.

FS -0.1653 0.0725 -2.2805 0.0265

OPS 2.2975 15.4450 0.1488 0.8823

C 2552.1760 143.7872 17.7497 0.0000

Reliability estimates
R-squared 0.5555
Adjusted R-squared 0.5279
Wald-F-Statistic 4.3121
Wald-F-Statistic (p-value) 0.0414
Long-run variance 357542.3

Source: Researcher’s Computation Using EViews-12 (2025)

With a t-statistic of -2.2805 and a p-value
of 0.0265, the fuel subsidies (FS) coefficient is -
0.1653 and statistically significant at the 5% level.
This negative relationship indicates that higher fuel
subsidy expenditures are associated with lower per
capita income in the long run. This result suggests
that the fiscal burden of subsidies diverts resources
away from productive investments in infrastructure,
education, and industries that directly contribute to
economic growth and improvements in household
incomes. By allocating significant public funds to
subsidize fuel consumption, the government may
inadvertently reduce the potential for sustained
economic growth and higher income levels,
particularly in a developing economy like Nigeria.

Conversely, the coefficient for oil price
shocks (OPS) is 2.2975, but with a t-statistic of
0.1488 and a p-value of 0.8823, it is not statistically
significant. Thus, per capita income is not directly
impacted by changes in oil prices over the long run.
While higher oil prices can increase government
revenue, the lack of significance suggests that the
benefits of oil revenue may not effectively translate
into improved living standards. This finding
highlights the challenges of resource dependence
and revenue management in oil-dependent
economies, where windfall revenues are often not
adequately channeled into economic diversification
or income-generating investments.

At the 1% level, the constant term (C) is
extremely significant, with a t-statistic of 17.7497
and a p-value of 0.0000. Its coefficient is
2552.1760. Based on this, Nigeria's per capita

income would likely stabilize at a baseline average
of about $2552 if fuel subsidies and oil price shocks
remained unchanged. This baseline reflects the
structural characteristics of the Nigerian economy,
where income levels are influenced by factors such
as population growth, productivity, and economic
policies.

The model's robustness is further supported
by the reliability estimations. The R-squared value
of 0.5555 indicates that changes in oil prices and
fuel subsidies are responsible for over 56% of the
volatility in per capita income. The adjusted R-
squared value of 0.5279 emphasizes the significance
of the selected predictors and shows that the model
remains reliable even after accounting for the
number of explanatory variables. At the 5% level,
the p-value of 0.0414 and the Wald-F-statistic of
4.3121 both support the joint significance of the
explanatory factors. According to this, the model
captures the long-term variables affecting per capita
income quite well. The persistence of income
fluctuation is shown in the long-run variance of
357,542.3, underscoring the structural obstacles to
long-term gains in living standards in Nigeria.

Poverty Model

For the poverty rate (POV) model, the Fully
Modified Ordinary Least Squares (FMOLS)
regression result looks at the long-term association
between poverty levels and the explanatory
variables, oil price shocks (OPS) and fuel subsidies
(FS).
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Table 7: Fully Modified Least Squares (FMOLS) Result

Dependent Variable: POV
Variable Coefficient Std. Error t-Statistic Prob.
FS -0.000236 0.000117 -2.012315 0.0159
OPS 0.010211 0.004629 2.205824 0.0197
C 54.48799 0.461876 117.9710 0.0000
Reliability estimates
R-squared 0.502733
Adjusted R-squared 0.434203
Wald-F-Statistic 5.2456
Wald-F-Statistic (p-value) 0.0023
Long-run variance 3.689255

Source: Researcher’s Computation Using EViews-12 (2025)

The coefficient for fuel subsidies (FS) is -
0.000236, which is statistically significant at the 5%
level, with a t-statistic of -2.012315 and a p-value of
0.0159. This negative relationship indicates that
higher fuel subsidy expenditures are associated with
marginal reductions in poverty rates over the long
run. By lowering energy costs, subsidies may help
to reduce the financial burden on households,
particularly for low-income families, thereby
alleviating poverty to some extent. However, the
relatively small coefficient suggests that subsidies
alone are not sufficient to address poverty
comprehensively. This finding underscores the need
for a more targeted approach to social spending that
prioritizes direct investments in poverty alleviation
programs, such as healthcare, education, and job
creation.

Oil price shocks (OPS) have a coefficient
of 0.010211, a t-statistic of 2.205824, and a p-value
of 0.0197, making it statistically significant at the
5% level. This positive correlation implies that
Nigeria's poverty rates rise in tandem with rising oil
prices. Even though rising oil prices usually result in
more money coming into the government, not
everyone will profit equally. Higher oil costs can
actually cause inflationary pressures, particularly in
economies that rely heavily on imports. This
reduces purchasing power and disproportionately
impacts  low-income  individuals.This  result
highlights the dynamic and sometimes contradictory
effects of oil price fluctuations on poverty, driven by
factors such as inflation, unequal wealth
distribution, and inefficiencies in public spending.

The constant term (C) has a coefficient of
54.48799 and is highly significant at the 1% level,
with a t-statistic of 117.9710 and a p-value of
0.0000. This indicates that, in the absence of
changes in fuel subsidies or oil price shocks, the
poverty rate in Nigeria would stabilize at

approximately 54.49%. This baseline reflects the
structural nature of poverty in Nigeria, influenced
by factors such as economic inequality, limited
access to social services, and low levels of economic
diversification.

The dependability estimates attest to the
model's resilience. The R-squared value of 0.502733
suggests that fuel subsidies and shocks to the price
of oil account for around half of the variation in
poverty rates. When the number of explanatory
variables is taken into consideration, the modified
R-squared value of 0.434203 further confirms the
model's dependability.
The joint importance of the explanatory factors is
confirmed at the 1% level by the Wald-F-statistic of
5.2456 and the associated p-value of 0.0023. As a
whole, this shows how well the model captures the
long-term causes of poverty. Nigeria's structural
obstacles to poverty reduction are highlighted by the
long-run variance of 3.689255, which shows how
persistent poverty levels have been throughout time.

Statistical Test of Hypotheses

The t-test and its corresponding p-value
were employed to evaluate the hypotheses in this
study. A significance level of 5% was established
for the two-tailed test. The t-test, derived from the
FMOLS regression results, was used to assess the
individual ~significance of each explanatory
variable's coefficient. This test determined whether
fuel subsidies and oil price shocks had a statistically
significant impact on macroeconomic instability
indicators such as per capita income, poverty rates,
and unemployment. The null hypothesis was
assessed using the Probability Value (PV) as the
basis for acceptance or rejection. If the PV was
below 5% (i.e., PV < 0.05), the independent variable
was deemed statistically significant at the 5% level;
otherwise, it was considered insignificant.
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Table 8: Summary of FMOLS Statistical Test of Hypotheses Result

Variable F-Statistic Prob.
PCI-Model 43121 0.0414
POV-Model 5.2456 0.0023
UER-Model 4.5991 0.0244

Source: Researcher’s Computation Using EViews-12 (2025)

Assuming that there is no apparent effect of
fuel subsidies and oil price shocks on Nigeria's
unemployment rate, the third null hypothesis has a
Wald F-statistic of 4.5991 and a probability value of
0.0244. Due to the p-value being less than 0.05, the
null hypothesis is rejected. Nigeria's unemployment
statistics are significantly impacted by fluctuations
in oil prices and gasoline subsidies, as this
illustrates. The first null hypothesis, according to
which there is no appreciable effect of fuel subsidies
or oil price shocks on Nigerian per capita income,
has a Wald F-statistic of 4.3121 and a probability
value of 0.0414.Since the p-value is less than 0.05,
the null hypothesis is disproved. This implies that
fuel subsidies and oil price shocks have a
statistically significant impact on Nigeria's per
capita income. Finally, the second null hypothesis
asserts that there is no appreciable effect of fuel
subsidies and shocks to petroleum prices on poverty
in Nigeria, with a Wald F-statistic of 5.2456 and a
probability value of 0.0023. Because the p-value is
significantly below 0.05, the null hypothesis is
rejected. This demonstrates the substantial impact
that fuel subsidies and oil price changes have on
Nigeria's poverty rates.

V. Discussion of Findings

Findings from the study showed that fuel
subsidies and oil price shocks has a significant
effect on unemployment, per-capita income and
poverty level in Nigeria. On unemployment, oil
price shocks affect employment levels by
influencing investment in oil-dependent industries.
When oil prices decline, companies in the oil sector
reduce production, leading to layoffs and higher
unemployment.According to per capita income, a
drop-in oil prices results in revenue deficits for the
government, which lowers disposable incomes and
public spending. Similarly, fluctuations in oil prices
affect economic stability, influencing business
growth and wage levels. Finally, oil price declines
worsen poverty by reducing government revenue,
thereby limiting social spending and increasing
economic hardship for wvulnerable populations.
These findings are in line with the findings of
Hassan, et al., (2023) who examined the relationship

between oil price fluctuations and labour market
instability in Venezuela over the period 1990 to
2022 and found positive relationship between both
variables.

VI Conclusion and Recommendations

Fuel subsidies and oil price shocks have a
statistically ~ significant impact on Nigeria's
macroeconomic environment, according to the
study's findings. The study found a significant and
strong association between fuel subsidies/oil price
shocks and unemployment. The diversion of public
funds to finance subsidies constrains investment in
employment-generating sectors such as
infrastructure, agriculture, and manufacturing.
Additionally, the analysis demonstrated that both
fuel subsidies and oil price shocks have a
statistically significant effect on per capita income.
It showed that an inefficient fuel subsidy regimes
and revenue shortfalls from oil price volatility limit
government capacity to invest in productivity-
enhancing sectors that raise average income levels.
Finally, the findings showed a direct and significant
relationship between fuel subsidies/oil price shocks
to poverty, as both oil price shocks and fuel
subsidies contribute to economic hardship,
especially for low-income households. While
subsidies are intended to provide relief, they often
fail to reach the poorest groups effectively. Giving
these findings, it was recommended that a phased
and transparent removal of fuel subsidies, with
reinvestment directed towards infrastructure, human
capital development, and employment -creation
becomes imperative. It also urges coordinated policy
action by institutions such as the Central Bank of
Nigeria (CBN), the Federal Ministry of Finance, the
Nigerian National Petroleum Company Limited
(NNPCL), and the National Social Investment
Programme (NSIP). Strengthening economic
diversification is highlighted as essential for
reducing Nigeria’s exposure to oil-driven volatility
and fostering long-term macroeconomic resilience.
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2013Q3 16.70 55.05 2525.805 96.015 1266.5
201304 16.70 55.08 2579.501 96.9975 1241.75
2014Q1 17.10 55.10 2633.197 97.98 1217
2014Q2 17.10 54.68 2693.096 96.7775 | 1076.128
2014Q3 17.10 54.25 2752.994 95.575 935.255
201404 17.10 53.83 2812.892 94.3725 | 794.3825
201501 17.60 53.40 2872.791 93.17 653.51
2015Q2 17.60 53.23 2926.773 82.0425 | 601.3825
2015Q3 17.60 53.05 2980.756 70.915 549.255
201504 17.60 52.88 3034.739 59.7875 | 497.1275
20160Q1 18.00 52.70 3088.721 48.66 445
2016Q2 18.00 52.90 2962.974 473175 596.75
2016Q3 18.00 53.10 2837.227 45.975 748.5
201604 18.00 53.30 2711.481 44.6325 900.25
2017Q1 18.50 53.50 2585.734 43.29 1052
2017Q2 18.50 53.53 2456.903 45.1675 1076.25
2017Q3 18.50 53.55 2328.073 47.045 1100.5
201704 18.50 53.58 2199.243 48.9225 1124.75
2018Q1 23.10 53.60 2070.413 50.8 1149
2018Q2 23.10 53.75 2021.895 54.4075 1149.25
2018Q3 23.10 53.90 1973.377 58.015 1149.5
201804 23.10 54.05 1924.858 61.6225 1149.75
2019Q1 22.56 54.20 1876.34 65.23 1150
2019Q2 22.56 54.48 1921.725 63.17 975
2019Q3 22.56 54.75 1967.11 61.11 800
201904 22.56 55.03 2012.495 59.05 625
202001 33.50 55.30 2057.879 56.99 450
2020Q2 33.50 55.48 2109.698 52.6625 730.75
2020Q3 33.50 55.65 2161.517 48.335 1011.5
202004 33.50 55.83 2213.336 44.0075 1292.25
2021Q1 33.30 56.00 2265.155 39.68 1573
2021Q2 33.25 55.85 2203.781 46.8025 2277.25
2021Q3 33.20 55.70 2142.406 53.925 2981.5
202104 33.15 55.55 2081.032 61.0475 3685.75
2022Q1 33.10 55.40 2019.657 68.17 4390
2022Q2 32.93 54.93 2019.062 74.76 4132.5
2022Q3 32.75 54.45 2018.466 81.35 3875
202204 32.58 53.98 2017.87 87.94 3617.5
202301 32.40 53.50 2017.275 94.53 3360
2023Q2 31.93 52.98 2047.8 90.3075 33195
2023Q3 31.45 52.45 2078.325 86.085 3279
202304 30.98 51.93 2108.85 81.8625 3238.5
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2024Q1 30.22 51.40 2139.375 77.64 3198
2024Q2 31.96 5191 2003.69 77.1875 3162
2024Q3 30.89 5242 1868.006 76.735 3126
202404 31.57 52.92 1732.321 76.2825 3090

Sources: CBN, 2023; NNPC Bulletin, 2024; WDI, 2025
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