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Abstract

The study investigates the gasoline market in Nigeria, with a view to determining whether or not
the subsidy policy dominated other variables in determining the price of gasoline. This would
provide an insight into the rationale for reviewing the policy. The investigation, covering the period
2010Q1-2023Q4, is carried out by employing the techniques of dynamic ordinary least squares
and auto-regressive distributed lag. The estimation results reveal that subsidy dominated other
variables in determining gasoline price, thus portending severe implications for the economy. The
other variables exerted upward pressure on the price of gasoline to reflect market forces, but their
impacts remained less significant compared to subsidy. The findings clearly indicate a situation
where enormous public funds were used to subsidize and reduce gasoline prices below market-
determined level, with severe economic implications. Such implications include the rich benefiting
more than the poor, smuggling and diversion of the product to undesired end-users, drain on public
funds needed to provide social infrastructure, and inefficient allocation of resources in the
economy. It is therefore worthwhile removing the subsidy and investing the resources in social
infrastructure. The policy change would enhance economic growth and improve the welfare of the
society. Although there are short-term adverse effects of the policy change, the economy is more
likely to reap greater benefits in the long run.
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1. Introduction

Gasoline markets across the world are mostly characterized by price fluctuations, particularly in
developing countries that depend heavily on imported petroleum products to meet the demand of
households and businesses (Al-sasi et al., 2017). The market is also characterized by considerable
competition due to product homogeneity and a large number of consumers (Nishida and Remer,
2018). The gasoline market is a highly dynamic aspect of the economy that affects a wide range
of activities, hence it attracts considerable attention of researchers who are interested in the
behaviour of gasoline prices. In several developing countries, the government has been playing an
important role in determining the price of gasoline by operating subsidy funds to regulate the price
and stabilize the market. It is argued that the role of government is simply to make the product
more affordable to consumers, but in most cases the rich have benefited far more than the poor in
the use of gasoline products (Saile and Mu, 2015). Furthermore, government subsidy is seen as
making gasoline cheap and encouraging diversion of the product to end-users not eligible to
purchase the product. These observations prompted some countries to abolish the subsidy fund, in
order to stem the drain of fiscal revenue and the inefficient allocation of resources. This policy
reversal, in most countries, resulted in significant drops in gasoline imports and supply shortages,
leading to astronomical price increases of the product, beyond the reach of vulnerable groups (Ozili
and Obiora, 2023). To help the vulnerable people cope with high transport costs arising from the
removal of the subsidy, new policy measures such as cash transfers to vulnerable groups and the
provision of amenities were initiated to scale up social benefits.

In Nigeria, the subsidy has been used to determine price in the gasoline market over a long period
of time, which made it illegal for the product to be sold above the regulated price. In spite of this
regulation, gasoline price remained highly unstable due to challenges of sourcing sufficient funds
to sustain the subsidy. It involved the use of enormous resources to subsidize the price and make
the market relatively stable to enable consumers and businesses to afford the product. The subsidy
policy thus became a big challenge to the government, in view of the substantial portion of public
revenue committed to funding it. Concerns were also raised about the economic inefficiency of
using huge amounts of public funds to subsidize the gasoline market rather than allowing market
forces to drive the market. It follows that the economy stands to benefit more if the large resources
used in subsidizing the market are channeled to investment in social infrastructure (McCulloch et
al., 2021). This research, therefore, investigates the gasoline market with the aim of determining
whether or not the subsidy dominated other economic variables in the pricing of gasoline within
the period 2010-2023. This will provide an insight into the rationale for reviewing the policy. If
the subsidy dominates other economic variables, it would indicate that market variables were not
allowed to determine the price of gasoline, which may have created inefficient allocation of
resources. Previous studies have not given adequate attention to this issue of subsidy policy in the
gasoline market of Nigeria. This research objective is pursued by using techniques that can produce
reliable and consistent results. In this regard, the study adopts the dynamic ordinary least squares
(Stock & Watson, 1993; Saikkonen, 1992) and auto-regressive distributed lag (Pesaran et al.,
1999). These techniques have a strong capacity to minimize bias and produce results that are
reliable for policy making (Lee and Wang, 2015). This study covers the period 2010Q1-2023Q4
and is structured into six sections comprising introduction, literature review, the Nigerian
economy, modeling and estimation procedure, discussion of estimation results, and conclusion.
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2. Literature Review

2.1 Theoretical Perspectives on Subsidy and Gasoline Price

The theory of subsidy is sharply divided along the lines of classical and welfarist views. The
classical view, which is more popular, asserts that economic activity worth undertaking must
naturally attract sufficient demand and appropriate price for the private sector to profitably engage
in it, hence it may not be worthwhile using subsidy to distort the market. Rather, it is more rational
to enhance the purchasing power of consumers by providing monetary incentives to boost demand,
while market forces are allowed to determine the price of product. The argument against subsidy
is based on the economic theory of Adam Smith (1776), which postulated that individuals are led
by an invisible hand to promote the interests of society. Subsidy is thus considered an interference
in the functioning of the invisible hand by altering prices at which goods are exchanged and
creating inefficiency in allocation of resources. On the contrary, the welfarist view posits that many
circumstances can lead to the inability of the invisible hand to produce desirable outcomes (Triest,
2009). The basis of this argument is that market mechanism cannot eradicate persistent poverty
and high-level social inequality, hence the welfare of society should take precedence over
economic efficiency. This school of thought maintains that poverty alleviation and social equity
are paramount and therefore need to be supported by providing subsidy programs that benefit
vulnerable groups in the most cost-effective manner.

The role of subsidy in gasoline pricing cannot be overemphasized, particularly in developing
countries where governments use subsidies to reduce prices below market level for the purpose of
alleviating poverty (Barsky and Kilian, 2004). This thesis therefore underscores the negative
effects of subsidy on gasoline price and the economy as a whole, hence the need for caution in
adopting subsidy policy (Kilian, 2008; Wu et al., 2012). The use of subsidy to reduce price involves
an enormous transfer of public funds to pay the difference between artificial price and market
price, which elicited the argument by Bernanke et al. (1997) that such misalignment creates
economic inefficiencies that outweigh the benefits of the subsidy. Therefore, the subsidy may be
detrimental to development by shifting enormous resources from the public to the private sector,
and creating deficit in social infrastructure. Furthermore, the price distortions created by subsidies
may encourage low productivity in the economy, due to lack of market-driven incentives. Again,
subsidy creates inefficient consumption and wastage, as consumers consider the product relatively
cheap and tend to purchase more than required. Therefore, the economic cost of subsidy could be
considered enormous compared to the benefits of using it to alleviate poverty and social inequality.

The price of gasoline is also postulated to have a theoretical link with the cost of crude oil, based
on the fact that gasoline is a refined product derived from crude oil. Both markets are therefore
interrelated, with the price of gasoline significantly dependent on variations in cost of crude oil
(Rao, 2008). The relationship between gasoline price and the cost of crude oil is highly dynamic
because crude oil, which is the key production input, is traded internationally according to global
market conditions (Sivak, 2018). However, the retail price of gasoline includes other elements
such as the costs of refining, distribution and marketing. The theory further posits that gasoline
price rises more quickly when crude oil prices are rising but falls more slowly when crude oil price
is falling, thus exhibiting an asymmetric relationship (Brown and Yucel, 2000). This pattern of
relationship is one of reasons some countries intervene to control gasoline prices and the unfair
pricing practices of large firms that dominate the market. The expectation is that such interventions
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can foster a long-run symmetric relationship between both prices, rather than asymmetric
relationships. Theory also posits that gasoline price is largely influenced by market forces of
supply and demand, where excess demand increases price, and excess supply reduces price. In
particular, aggregate demand is generally considered to be the key determinant of gasoline price
(McKee, 2022). In the same vein, gasoline price is theoretically linked to exchange rate in a
bivariate relationship, where gasoline price in both exporting and importing countries depends on
exchange rate (Nandelenga and Simpasa, 2020). A depreciation of local currency leads to a price
decrease in the gasoline-exporting country, but a price increase in the gasoline-importing country.
This hypothesis reiterates the postulation of Blomberg and Harris (1995), which states that
depreciation benefits foreign consumers of gas through lower prices, leading to an increase in
demand for the product. A theoretical argument is also advanced regarding the influence of trade
openness on gasoline price. Giovanni and Levchenko (2008) posited that trade openness plays an
important role in the behaviour of macroeconomic variables, such as gasoline price, due to
increasing interdependence among countries of the world. It is further argued that when the
petroleum industry of a country is highly opened, the price of gasoline will depend more on
external shocks and less on domestic factors (Kraay and Ventura, 2010).

2.2 Empirical Studies on Gasoline Price Determination

The behaviour of gasoline price is somewhat complex and depends on the interplay of market and
non-market factors. In the study of a gasoline exporting country, Bergantino et al. (2018)
investigated price variations across different municipalities with the aim of determining the role
of market forces. It was discovered that prices were lower in municipalities where market
competition was high compared to municipalities with low competition. On the contrary, the non-
market factors were found to have comparable effects across the municipalities, suggesting that
they are less important in explaining variations in gasoline price. Similarly, a study of Spanish
gasoline market was carried out by Alvaro and Maria (2018), to determine the existence of price
asymmetry during the period of 2011-2016. The methodology of double threshold error correction
model (DT-ECM) was employed to produce results and showed that gasoline prices had a non-
linear relationship with key market variables. In particular, the prices were found to have a strong
long-run relationship with the cost of crude oil on the international market. In another study of an
oil-rich economy, Martin-Moreno et al. (2019) investigated the response of gasoline price to
changes in international crude oil price and found that below a certain threshold, gasoline price
and crude oil price were symmetric, but the relationship became asymmetric above that threshold.
The findings produced far-reaching policy implications for the oil sector of the economy.

In a related study of the gasoline market in the oil dependent economy of Iran, Moshiri (2020)
investigated the effect of market demand on gasoline price. The study specifically focused on the
relationship between demand and gasoline price by estimating the impact of household
expenditures within the period 2005-2016. The results showed that the response of price varied
across locations, with greater response in provinces where the price is above a certain threshold.
This finding corroborates the argument of Singh et al. (2011), that gasoline price is highly
responsive to demand in areas where the price has already attained astronomically high levels. The
study also found that the response of price to changes in income varied across households, with
greater response in families with relatively low income levels. The study therefore concluded that
the policy reforms that led to changes in income also affected demand and the price of gasoline in
the economy. The situation in Iran and other developing countries may be different from that of
advanced countries such as the U.S where price differentials are very temporary and may not



Energy Studies Review Vol 28 (3) 2026 Edo 6003

warrant policy intervention. According to Tabaghdehi and Hunter (2020), arbitrage is strong in the
U.S, hence market prices respond in a co-integrating process that eliminates price differentials.
Furthermore, Li et al. (2012) asserted that the effect of policy change in the U.S cannot be
compared to other countries that are less developed, due to differences in market conditions. In
developed countries, market forces are allowed to operate, hence change in policy usually ensures
optimal consumer response that promptly eliminates price differentials and keeps the market
stable.

Sene (2012) also investigated the gasoline market of Senegal, following external shocks from
global oil market. The study employed a log-linear market model with lagged dependent variable,
which produced results showing that short-run response of price was higher than long-run
response. It was also discovered that demand for gasoline is inelastic in the long run, suggesting
that the product does not have close substitutes. Similarly, Crompton et al (2020) investigated the
gasoline market in South Africa, which was officially regulated to ensure the price maintains
international parity. The study however revealed that the objective of maintaining parity could not
be achieved due to large increases in price margin within the period 2005-2019, which was
attributed to an inefficient regulatory system. The findings suggest that gasoline prices could be
lower if the market is deregulated to enhance competition and efficiency. The study, therefore,
concluded that gasoline price may remain above optimal levels in the absence of deregulation,
with a tendency to slow the market and reduce growth. In the same vein, Miftah and Mutta (2024)
carried out a study on the effect of biofuel production on the price of gasoline in East African
countries. The production of biofuel was a policy measure aimed at increasing the supply of
affordable fuel, because of the rising price of gasoline. It was discovered that the policy failed to
contain the increase in price due to poor implementation, which suggests that interventions are less
effective than market forces in the determination of price.

The foregoing empirical survey shows that previous studies have not given inadequate attention to
the role of subsidy in determining the price of gasoline in developing countries. Therefore, further
research studies are needed to fill the void and to provide more insight into the use of subsidy
policy to control price in gasoline market.

3. The Oil Dependent Economy of Nigeria

Over the years, Nigeria has remained the largest and most dominant economy in Africa (see figure
1). The gross domestic product (GDP) of the economy stood at USD366.9 billion in 2010, which
rose to USD463.9 billion in 2012, making it the largest economy until 2023 when it slipped to the
third position behind Egypt and South Africa. The current situation can be attributed to economic
reforms taking place in the country, such as deregulation of foreign exchange markets,
restructuring of fiscal and monetary policies, etc, which have created temporary disruptions in
production activities. The IMF, however, predicts that full implementation of the policies would
rebound the economy in subsequent years (IMF, 2024).
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Figure 1: Top Largest African Economies
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Nigeria is also Africa’s largest producer of crude oil, with a production level of 1.28 million barrels
per day in the first half of 2024 (OPEC, 2024). Crude oil export accounts for over 80 percent of
fiscal revenue in the country, thus making the economy highly dependent on production and export
of oil. Despite its position as a major producer of crude oil, the country is unable to refine crude
oil, due to the collapse of petroleum refineries. This situation led the economy to depend heavily
on imported gasoline and other petroleum products that are relatively more expensive and less
affordable to a large proportion of the population. The imported gasoline is largely characterized
by fluctuating price, with the largest decline of -25.4% recorded in 2010 and the highest increase
0f 40.9% in 2012 (figure 2). In an effort to cushion the negative effect of high gasoline price on
the welfare of the people, government embarked on subsidizing the price. Over the years, the
funding of subsidy has been inconsistent because of limited fiscal revenue accruing to the
government. The subsidy fund therefore declined by -16% in 2010 and recorded a more drastic
decrease of -75% in 2019, due to the sharp fall in export revenue occasioned by a severe slump in
the global oil market. On the other hand, a rise of 90% in subsidy funding occurred in 2018 and
climaxed with an increase of 214% in 2022, following the massive borrowing of funds by the
government to sustain the subsidy policy.
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Figure 2: Variations in Gasoline Price and Subsidy Payment in Nigeria
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The period 2010-2023, therefore, witnessed fluctuations in both the gasoline price and subsidy
funding. However, the fluctuations in gasoline price were less severe compared to those of subsidy
funding, which suggests that the government over-subsidized the product for the most part of the
period in a bid to keep the price low. Furthermore, the period witnessed more positive changes in
price than negative changes, indicating a tendency for gasoline price to find its true market level
that has been constrained by subsidy. This situation, which has elicited serious concern of the
World Bank and IMF, posed tremendous policy challenge for the government regarding the need
to review the subsidy scheme.

4. Modelling and Estimation Procedure

4.1The Dynamic Ordinary Least Squares Model (DOLS)

The theoretical postulations of Barsky and Kilian (2004), Wu et al. (2012), and Bernanke et al.
(1997) emphasized the influence of subsidy on the domestic price of gasoline, particularly in
developing countries. Similarly, Brown and Yucel (2000), Rao (2008), and Sivak (2018)
underscored the influence of crude oil cost on gasoline prices. The role of other key variables
cannot be ignored, with exchange rate having a strong theoretical influence on the price of gasoline
(Blomberg and Harris, 1995; Nandelenga and Simpasa, 2020). In the same vein, aggregate demand
is considered to be a fundamental variable in the determination of gasoline price (McKee, 2022).
Trade openness is also postulated to play an important role in gasoline price determination
(Giovanni and Levchenko, 2008; Kraay and Ventura, 2010). In this study, the behaviour of price
in gasoline market is, therefore, leveraged on these variables as presented in the following
functional model:
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PM = f(GS, CC, EX, AD, TN) (1)

Where;

PM = domestic price of gasoline

GS = government subsidy

CC = cost of crude oil

EX = exchange rate

AD = aggregate demand

TN = trade openness

The model simply states that the domestic price of gasoline is influenced by subsidy, cost of crude
oil, and other economic variables. The functional model is transformed to the ordinary least
squares model (OLS), as follows:

PM = o9+ a;GS + 0,CC + az:EX + 044D + asTN + u 2)

A priori expectations: ;< 0 (j=1), o> 0(j=2,3,4175)

The a priori expectations of the model indicate that subsidy is negatively related to gasoline price,
while other variables relate positively. The model is transformed to the dynamic ordinary least
squares model (DOLS) as proposed by Stock & Watson (1993) and Saikkonen (1992), which is
suitable for estimating an unbiased coefficient of variables, because of its capacity to eliminate
serial correlation and endogeneity. The model is presented below, showing how gasoline price
(PM) depends on the explanatory variables (Z).

PM; = B, + Zil;=1 BjZt + & (3)
PM; =By + Zj5=1 Bj Z¢ + ZjS=1 Yk= —-q,p 0jAZy_y + 0y 4)

Where;
PM; = domestic price of gasoline (dependent variable)

Z = vector of all explanatory variables (j =1, 2, ..., 5)

A = first difference operator.

Bj = coefficients of explanatory variables

0; = coefficients of explanatory variables in leads and lags.
k(-q, p) = leads and lags

¢ = error term
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The leads and lags are included to help minimize the problems of serial correlation and
endogeneity in the model, and also to make the model dynamic.

4.2 Auto-regressive Distributed Lag Model (ARDL)
The price behaviour of gasoline can alternatively be represented in an ARDL model, to support
the DOLS model and check for consistency in estimation results. The ARDL model shows a
dynamic relationship between the endogenous and exogenous variables, as propounded by Pesaran
et al. (1999). The model contains variables in level form (Z;) and lagged first-differences (AZ:.1)
for the purpose of eliminating serial correlation and endogeneity, as presented below:

PM; = 0y + 0;PM;_, + Z?’:z 0;Z + 211<1=7 0k AZy 1 + 1 (5)
Where:
01 = coefficient of lagged endogenous variable
0j = coefficient of explanatory variables in level form (j =2, 3......, 6)
Ok = coefficient of first-difference explanatory variables (k =7, 8, ...... , 11)
1

T long-run multiplier (j =2, 3,....., 6)
—Y

Normality conditions: PM; = max (ZAPM,, 0) and Zj; = max(XAZ.1, 0).

Equation (5) relates gasoline price to its own lag and a vector of exogenous variables comprising
the focal variable (GS) and other variables (CC, EX, AD, and TN). The long-run multipliers
indicate how much gasoline price changes in response to changes in explanatory variable over a
considerably long period of time. The parameter estimates of the model are optimized and unbiased
when the normality conditions are satisfied.

4.3 Estimation Procedure

The study covers the period 2010Q1-2023Q4 based on data availability. The main estimation to
determine the relationship between gasoline price and the explanatory variables is carried out by
employing the DOLS and ARDL techniques. These techniques are employed based on their strong
capacity to minimize the biases of serial correlation and endogeneity (Lee and Wang, 2015).
Furthermore, unit root test is conducted on DOLS residuals to confirm the stationary status of
variables in order avoid spurious estimation results. The unit root test procedure was proposed by
Dickey and Fuller (1981), Phillips and Perron (1988), and Kwiatkowski et al. (1992). The variables
in an empirical model are therefore required to be stationary in levels or first differences (Engle
and Yoo, 1987). In the same vein, the ARDL bounds test proposed by Pesaran et al. (2001) is
carried out to ensure long-run convergence among of all the variables, which is important for
producing reliable forecasts. In order to ensure that the estimation results are useful for policy
making, a structural stability test is also done by employing the maximum likelihood estimator
(Millar, 2011).
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The measurement of variables and sources of data are presented below in Table 1.

Table 1: Variable Measurement and Sources of Data

Variable Description Measurement Source of base data
PM Domestic price of Change in average National Bureau of Statistics
gasoline price of gasoline (%) | https://www.nigerianstat.gov.ng
GS Government subsidy | Change in subsidy per National Bureau of Statistics
litre of gasoline (%) https://www.nigerianstat.gov.ng
CC Cost of crude oil Change in global oil OPEC Annual Statistical Bulletin
price (%) https://asb.opec.org
EX Exchange rate Real effective World Bank open data
exchange rate http://data.worldbank.org
AD Aggregate demand Change in national National Bureau of Statistics
spending (%) https://www.nigerianstat.gov.ng
TN Trade openness Ratio of export and Central Bank of Nigeria
import to GDP (%) https://www.cbn.gov.ng

Source; Authors’ compilations

The descriptive statistics of the data for the period 2010Q1-2023Q4 are reported in Table 2. A
close observation of the table shows that the mean values of the variables fall within the range
14.9-48.7, with standard deviation 0.33-4.41. The non-negative mean values indicate that the trend
of the variables is largely positive, while the standard deviation indicates that data for the variables
are fairly well dispersed. Generally, the data series possess the basic statistical qualities required
to make estimation results non-spurious, which justifies their inclusion in estimation of the model.

Table 2: Summary Statistics of Data

Variable Max Min Mean | Std deviation | Skewness Kurtosis J-B Chi?
PM 31.2 23.9 29.1 0.98 1.87 4.04 14.03
GS 27.8 54 15.2 2.42 1.05 1.56 7.29
CC 56.6 -10.2 314 4.41 1.96 2.12 5.84
EX 65.3 22.2 42.8 4.11 2.01 3.11 8.11
AD 16.4 13.1 14.9 0.33 0.98 1.61 9.06
TN 71.1 323 48.7 3.75 2.24 3.02 11.23

Source: Authors’ computer estimation

5. Discussion of Estimation Results

5.1 DOLS and ARDL Estimations

The two estimations were done to determine effect of subsidy on price of gasoline in Nigeria within

the period 2010Q1-2023Q4, as reported in Table 3.

6003
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Table 3: DOLS and ARDL Estimation Results

Dependent variable: PM
Explanatory DOLS ARDL
Variable
coefficient t-statistic coefficient | t-statistic | long-run
multiplier
Intercept 2.01 10.06 1.99 9.34 -
GS -0.79%* -7.91 -0.82%* -8.06 -5.56
CC 0.62* 3.35 0.59% 3.04 2.44
EX 0.51%* 2.66 0.54* 2.72 2.17
AD 0.49* 2.58 0.53* 2.65 1.64
TN -0.55* -2.87 -0.50* -2.59 -1.67
PM.; - - 0.52* 2.62 -
AGS. -0.36 -1.51 -0.32 -1.43 -
ACC.; 0.44 1.69 0.38 1.55 -
AEX. 0.28 1.37 0.31 1.41 -
AAD., 0.22 1.33 0.29 1.37 -
ATN. -0.30 -1.38 -0.27 -1.36 -
AGS+y -0.40 -1.63 - - -
ACC+, 0.32 1.41 - - -
AEXq 0.27 1.35 - - -
AAD+; 0.19 1.22 - - -
ATN, -0.21 -1.35 - - -
Diagnostics
R? Adjusted = 0.89 R? Adjusted= 0.93
o2
Durbin Watson = 2.03 Log likelihood = 34.74
Log likelihood = 38.89

Note: *Significant at the 5 percent level, **Significant at the 1 percent level. Leads and lags =+1 and -1.

Variables: PM = domestic price of gasoline, GS = government subsidy, CC = cost of crude oil price,
EX = exchange rate, AD = aggregate demand, TN = trade openness.

Source: Author’s computer estimations
The DOLS results show that subsidy (GS) had a negative impact of -0.79 on price of gasoline,

which is highly significant at 1 percent level, suggesting that subsidy was massively used to bring
down gasoline price. This clearly suggests that public funds were used to lower the price below
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market-determined level, which may have encouraged inefficiency in resource allocation and low
productivity in the economy. Trade openness (TN) also had a negative effect of -0.55 that is
significant at the 5 percent level only, making it less impactful than the subsidy. The negative
effect of trade openness may be attributed to international competition that helps to drive down
the price of gasoline (Oluwuyi, 2023). On the other hand, the cost of crude oil (CC) had a positive
impact of 0.62, followed by exchange rate (EX) and aggregate demand (AD), with impacts of 0.51
and 0.49 respectively, which are significant at 5 percent level. The positive impacts suggest that
the variables exerted upward pressure on gasoline price, reflecting the importance of market forces
and other variables. The effect of all the explanatory variables conforms to a prori expectations of
the model. Generally, the results indicate that subsidy remained the most dominant variable in the
determination of gasoline price during the period, which was harmful to the economy. According
to Kilian (2008) and Wu et al. (2012), subsidy places a detrimental burden on the economy by
shifting enormous resources from public to private sector, thereby creating a social infrastructure
deficit and welfare loss. Furthermore, subsidy distorts the market pricing system and engenders
inefficient allocation of resources in the private sector, which leads to lower output in the economy.
Again, subsidy creates inefficient consumption and wastage, as consumers consider the product
relatively cheap and purchase more than required.

The estimates of leads and lags, which are generally positive, suggest that the problem of
endogeneity is minimized. The adjusted R? shows that all the variables together were able to
account for 89 percent of systemic change in gasoline price, which is significant at 1 percent based
on the F-statistic of 16.06. Similarly, the Durbin Watson statistic of 2.03 and the log-likelihood of
38.89 indicate that serial correlation is highly minimized.

The ARDL estimation produced a similar pattern of results, where subsidy had overwhelming
negative impact of -0.82 on gasoline price, which is significant at the 1 percent level. Again, it
suggests that a considerable amount of public funds was used to reduce the price below market
level, which elicited the concern of economic analysts and multilateral institutions such as World
Bank and IMF. These protagonists of subsidy removal argued that it is a highly regressive policy
that encourages the rich to enjoy more benefits than the poor and most vulnerable groups in the
society (Selassie, 2024). The impacts of other variables are less significant compared to subsidy,
hence economic analysts advocated that the subsidy should be removed to allow market forces to
determine the true price level that would ensure efficient resource allocation (Onyeizugbe and
Onwuka, 2012; Nigerian Economic Summit Group, 2023). These results are reinforced by the
long-run multipliers, which put the long-run response of gasoline price to subsidy at -5.56. The
response is considerably larger than the responses to other variables, as shown by all the multipliers
falling within the range of 1.64-5.56. The adjusted R? indicates that all the variables together
explained 93 percent of systemic variation in gasoline price, which is significant at 1 percent based
on the Wald statistic of 9.96. The null hypothesis of no relationship between dependent variable
and independent variables in the model is therefore rejected. The Durbin-Watson statistic and the
log likelihood also indicate highly minimized serial correlation.

5.2 DOLS Unit Root Test and ARDL Bounds Test
In order to make estimation results non-spurious, unit root test was carried out on residuals of
DOLS regression using the techniques proposed by Dickey and Fuller (1981), Phillips and Perron
(1988), and Kwiatkowski et al. (1992). The estimates reported in Table 4 show that the residuals
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are non-stationary in levels but stationary in first differences, in all the unit root measures (ADF,
PP, and KPSS). The results, therefore, reject the null hypothesis of non-stationary residuals which
makes the DOLS estimation results consistent and non-spurious.

Table 4: Estimates of Unit Root Test on DOLS Residuals

ADF PP KPSS
Residual Dri Drift & Dri Drift Dr Drift &
Series ft Trend ft &Trend ift Trend
Level - -5.11 - -4.83 0. 0.83
4.02 3.96 96
Ist 9.9 -11.64* - 12.42% 0. 0.09*
difference T* 10.61%* 07*

*Significant at the 5 percent level. ADF = Augmented Dickey-Fuller, PP = Phillips-Perron, KPSS = Kwiatkowski—
Phillips—Schmidt—Shin

The Bounds test proposed by Pesaran et al. (2001) was also done to ensure the ARDL results are
consistent and useful for policy making. The test is used to ascertain the existence of long-run
convergence of all variables, which is important for predicting future trends. The results are
reported in Table 5, showing a significant F-statistic of 7.02 in the joint test. The significant value
of the F-statistic indicates that it exceeds upper-bound critical value, hence the null hypothesis of
no long-run convergence is rejected. The variables are thus expected to move harmoniously in the
long run, which augurs well for policy making.

Table 5: Results of Bounds Test
Dependent variable: APM

Explanatory variable

APM 4 AGS ACC AEX AAD ATN
C t- C t- C t- C t C t C t-
oef stat oeff stat oeff stat oeff -stat oeff -stat oeff. stat
0 2. 0. 1 0. 2. 0. 2 0. 2 0. 2
31 43 13 .81 22 19 34 51 19 .02 29 40

Joint test excluded variables: PM.;, GS.;, CC.;, EX.;, AD.;, TN

Lagrange statistic Likelihood ratio F-statistic

29.76 48.31 7.02%*

* F-statistic significant at the 1 percent level.
Source: Author’s computer-based estimations

5.3 Test for Structural Instability
Structural instability of a model makes estimation results unsuitable for the purpose of forecasting.
In view of this consideration, the maximum likelihood test is employed to ascertain stability status
of the models within the study period, following Yul et al. (2008). The process involves splitting
the entire period of study into two sub-periods by choosing a suitable break point that corresponds
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to a fundamental occurrence in the economy. The break point adopted in this test is 2018Q4, which
corresponds to a drastic fall in oil revenues in Nigeria due to a slump in the global oil market. The
test results for the whole period and sub-periods are reported in Table 6, showing the structural
coefficients and asymptotic t-statistics. The asymptotic t-statistics indicate that the maximum
likelihood coefficients are insignificant in all the variables, which precludes instability, hence the

null hypothesis of no structural instability can be accepted.

Table 6: Maximum Likelihood Estimation Results

Edo

Dependent | Explanatory All-period Sub-period 1 Sub-period 2
variable variable (2010Q1-20230Q4) (2010Q1-2018Q4) (2019Q1-2023Q4)
Coeff | Asymptotic | Coeff | Asymptotic | Coeff | Asymptotic
t-statistic t-statistic t-statistic

PM Intercept 0.20 1.20 0.18 1.13 0.15 0.96

PM,; 0.31 1.16 0.19 1.17 0.12 0.89

GS. 0.24 1.18 0.22 1.14 0.14 0.93

CC, 0.29 1.20 0.21 1.22 0.21 1.11

EX. 0.32 1.15 0.17 1.12 0.16 1.08

AD, 0.25 1.19 0.23 1.18 0.22 1.13

TN, 0.30 1.14 0.16 1.10 0.17 1.11

Source: Author’s computer-based estimations

The maximum likelihood estimation results are further validated by carrying out a reliability test.
In table 7, the test results show that variations in the values of structural parameter, normalized
bias statistic, standard deviation, and root mean square error are insignificant, thus making the
maximum likelihood estimation results unbiased and reliable. In particular, the root mean square
error has values that are less than unity, indicating that prediction errors are negligible. The models,
therefore, possess strong forecasting capacity, hence they can be considered suitable for predicting

the trend in gasoline price if the subsidy policy continues.

Table 7: Maximum Likelihood Reliability

Alternative | Break parameter Normalized bias Standard deviation Root mean square error

break point &) statistic (o) (SD) (RMSE)

2018Q1 0.05 0.26 1.32 0.31

2018Q2

201803 0.07 0.30 1.29 0.27

2018Q4 0.06 0.28 3.06 0.22

2019Q1 0.08 0.32 2.52 0.30

2019Q2

2019Q3 0.09 0.34 1.74 0.21
0.04 0.24 2.83 0.24
0.10 0.33 3.04 0.20

Source: Author’s computer-based estimations
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5.4. The Rationale for Policy Review
The estimation results clearly show that gasoline price was mainly dependent on subsidy in
Nigeria, due to the massive use of public funds to drive the price below market level. The other
variables played a less prominent role. The implications of this scenario are not far-fetched.

a) Although gasoline subsidy is intended to reduce the price and help consumers afford the
product, the rich seem to benefit more than the poor.

b) Subsidy makes gasoline cheaper and encourages smuggling and diversion of the product to
end-users who are not eligible to purchase the product

¢) Subsidy also constitutes a major drain on public funds that would otherwise have been used
to provide social amenities and infrastructure.

d) Subsidy has considerable negative effects on the market as well as on the economy as a
whole, by distorting the price mechanism and encouraging inefficient allocation of resources.

The foregoing implications of subsidy on gasoline price have been alluded to by other researchers
such as Saile and Mu (2015), Wu et al. (2012), Kilian (2008), etc. In view of the considerable
economic disadvantages of gasoline price subsidy, compared to the limited welfare gain accruing
to the poor and vulnerable groups, the justification for policy review cannot be overemphasized.
It is therefore worthwhile removing the subsidy and putting in place measures to cushion short-
term adverse effects. Some of the short-term adverse effects include:

1. Inflationary pressure arising from a higher price of gasoline and transportation costs.
ii.General decline in living standards of the people.
1ii. Fall in employment due to higher cost of production.

In the long run, the economy is more likely to reap greater benefits as the short-term effects abate,
thereby resolving all the social and economic implications associated with gasoline price subsidy.

6. Conclusion

In this study, gasoline price in Nigeria was examined following the controversies and agitations
surrounding it. The study covered the period 2010Q1-2023Q4, characterized by considerable
instability in the gasoline market which sometimes resulted in long queues of consumers waiting
to purchase the product. The investigation attempted to ascertain the role of subsidy in gasoline
price determination in order to provide an insight into the rationale for reviewing the policy. The
techniques of dynamic ordinary least squares (DOLS) and auto-regressive distributed lag (ARDL)
were employed to estimate the effects of subsidy and other variables on gasoline price, which
produced consistent and reliable results. It was discovered that subsidy had dominant impact on
gasoline price, suggesting that a large amount of public funds was used to reduce the price below
a market-determined level. Although the other variables exerted upward pressure on the price,
their impacts were less significant than the subsidy effect.
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The overwhelming impact of subsidy on gasoline price in this study is in consonance with the
concerns raised by the protagonists of subsidy removal, such as World Bank, IMF, and some policy
analysts represented by Selassie (2024). The study, therefore, supports the review of subsidy
policy, based on the implications from using it to control gasoline price. These implications include
the rich benefiting more than the poor, smuggling and diversion of the product to undesired end-
users, a drain on public funds needed to provide social infrastructure, and inefficient allocation of
resources in the economy. Although subsidy is intended to support and improve the welfare of the
society, its economic disadvantages are quite enormous, which justifies its removal. Such policy
withdrawal may engender short-term adverse effects such as inflationary pressure, a drop in living
standard, and decline in employment. Notwithstanding, the economy is more likely to reap greater
benefits in the long run as the short run adverse effects abate. In order to ensure that the empirical
results are reliable, a stability test was done to preclude instability that may be hazardous to policy
making. The test result was good, indicating the absence of significant instability.
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