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Abstract
This study examines the impact of Fuel Price Shocks and Poverty

Dynamics in Nigeria: Asymmetry, Subsidy Removal, And
Macroeconomic Impacts with the aim of assessing both the short-
run and long-run dynamics linking subsidy withdrawal, petroleum
motor spirit (PMS) prices, gross domestic product (GDP) growth,
inflation, and poverty levels. The scope of the study covers the post-
subsidy removal period with a focus on the macroeconomic
consequences for household welfare. The study adopted the
nonlinear autoregressive distributed lag (NARDL) methodology,
supported by preliminary diagnostic tests including the Augmented
Dickey—Fuller and Phillips—Perron unit root tests which revealed a
combination of 1(0) and 1(1) variables, thereby validating the choice
of the model. The bounds test for cointegration confirmed the
existence of a long-run relationship among the variables, which
permitted the estimation of both short-run coefficients and long-run
error correction dynamics. The findings of the study revealed that
rising PMS prices significantly exacerbate poverty levels, while
GDP growth contributes to reducing poverty, and inflation further
worsens the living conditions of the poor. The asymmetric
framework of the NARDL model also indicated that the negative
impact of subsidy removal is more pronounced in the short run
compared to the potential long-run welfare benefits of resource
reallocation. The study concluded that while subsidy removal may
enhance fiscal sustainability and economic efficiency, it imposes a
severe welfare burden on low-income households in the immediate
term. Therefore, the study recommended that government should
implement targeted social protection programs and invest subsidy
savings into pro-poor sectors such as health, education, and
infrastructure.
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Introduction

Around the world, governments have struggled to find ways to ensure that economic growth
translates into broad-based poverty reduction, yet the results have often been mixed and
sometimes counterproductive. In many regions of the Global South, and particularly in Africa,
states have resorted to policies of subsidizing basic goods and services in order to protect their
citizens from price shocks in global commodity markets. Among these subsidies, fuel subsidies
have been the most politically sensitive, given their immediate connection to household
expenditures, food transport, and the daily mobility of millions of people. Nigeria, Africa’s
largest economy and most populous country, stands as a vivid example of this dilemma. The
Nigerian state began subsidizing petroleum motor spirit (PMS) in the 1970s, justified on
grounds of stabilizing prices for consumers and shielding vulnerable groups from the volatility
of international oil markets. However, as subsequent decades revealed, the distributional effects
of subsidies were not straightforward: those who consumed more fuel, generally wealthier
households and businesses, benefitted disproportionately, while the poorest gained less in
absolute terms. The burden on the treasury was immense, and the distortions to fiscal planning

became progressively unsustainable (Adegboye & Salami, 2019).

By the 2000s, subsidy payments were consuming billions of dollars annually, creating a drain
that restricted investments in vital public goods such as infrastructure, healthcare, and
education. In some years, Nigeria’s subsidy spending equaled or even exceeded federal capital
expenditure, effectively meaning that the state was transferring scarce public resources into
sustaining artificially low pump prices instead of addressing long-term development
bottlenecks. Okafor (2021) notes that in 2011 alone, Nigeria spent an estimated US$8 billion
on subsidies, a figure surpassing allocations for education and health combined. The
recognition of this trade-off led to successive attempts at reform, most notably in January 2012,
when the federal government announced a partial deregulation of PMS prices. The move,
though justified economically, triggered massive protests, strikes, and nationwide
demonstrations known as “Occupy Nigeria,” highlighting the deep sensitivity of subsidy reform

in a country where over 40 percent of the population lives below the national poverty line
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(World Bank, 2022). Thus, while policymakers argued that removal would release funds for
targeted pro-poor programs, critics countered that higher fuel prices would transmit quickly
into transportation costs, food inflation, and rising living costs that disproportionately harm the
poor (Bello & Nwosu, 2022).

Poverty in Nigeria has remained both widespread and persistent despite periods of high
economic growth, particularly during the oil boom years of the early 2000s. National Bureau
of Statistics (NBS) surveys indicate that as of 2020, more than 82 million Nigerians—
representing about 40 percent of the population—Ilived in conditions of multidimensional
poverty, with rural areas most severely affected (NBS, 2020). Global measures, such as the
World Bank’s $2.15 per day poverty line, show even higher proportions of Nigerians living in
extreme poverty, placing the country at the top of global poverty rankings alongside India.
Amadi and Eze (2023) emphasize that inflationary pressures, exchange rate depreciation, and
structural unemployment have deepened vulnerabilities, ensuring that poverty remains
stubbornly high. In this context, fuel prices and their regulation become central variables in
poverty dynamics: when pump prices increase, transportation and distribution costs rise, food
prices surge, and households are forced to allocate more of their already constrained budgets to

energy consumption, leaving less for nutrition, education, or healthcare.

Despite the apparent importance of this relationship, the empirical literature on the nexus
between fuel subsidy reforms and poverty outcomes in Nigeria is fragmented and inconclusive.
Many studies adopt linear models that assume uniform impacts of price changes on poverty,
failing to recognize that positive and negative shocks may not be symmetrical. For instance,
while a ten naira increase in PMS prices may push households into deeper poverty through
immediate inflationary transmission, a subsequent ten naira reduction does not necessarily
restore welfare to the same extent, given the persistence of inflationary expectations and
structural rigidities in Nigerian markets (Ogundipe & Musa, 2020). Standard econometric
frameworks such as ARDL models, while useful for analyzing cointegration relationships in

mixed-order time series data, are not designed to capture such asymmetric dynamics.
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This methodological gap contributes to the lack of consensus in the literature: while some
scholars stress the macroeconomic gains of subsidy removal, others emphasize its regressive
distributional consequences, particularly in the absence of compensatory social protection
schemes (Ogunleye, 2022).

A broader African perspective reveals that Nigeria’s dilemma is not unique. Countries such as
Ghana, Kenya, and Angola have also grappled with subsidy reform, often under pressure from
international financial institutions like the International Monetary Fund and the World Bank.
Ghana attempted deregulation in the early 2000s, introducing automatic price adjustment
mechanisms, while Kenya liberalized its fuel market but later reintroduced partial subsidies in
response to global oil price spikes (Kumo, 2021). The recurring pattern across the continent
has been that reforms are fiscally necessary but politically costly, with governments often
caught between maintaining macroeconomic stability and avoiding social unrest. Global
evidence underscores this complexity: in Indonesia and lIran, fuel subsidy reforms were
accompanied by cash transfer programs to mitigate welfare losses, demonstrating that without
adequate social safety nets, subsidy removal can exacerbate poverty and inequality (Coady et
al., 2017). Nigeria’s relative lack of robust compensatory frameworks has therefore made its
reforms more socially disruptive compared to other countries that linked subsidy removal to

targeted redistribution.

The political economy of subsidy reform in Nigeria adds further layers of complexity. Fuel
subsidies are not merely economic instruments but also political tools that successive
administrations have used to maintain legitimacy and manage social discontent. Ogundipe and
Musa (2020) argue that the persistence of subsidies, despite their acknowledged inefficiency,
reflects the political incentives of ruling elites who fear backlash from reform attempts. This
explains why reforms often occur at critical junctures—such as moments of fiscal crisis or
external pressure—rather than as part of steady policy design. Yet, empirical models that
analyze the welfare impacts of reforms frequently ignore this institutional and political context,

treating price changes as exogenous shocks rather than as policy-driven events. By excluding
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dummy variables that capture reform episodes, these models understate the distinct welfare

consequences of reform periods relative to “normal” price fluctuations.

The methodological limitations of existing research extend beyond political considerations to
econometric specification. Nonlinear Autoregressive Distributed Lag (NARDL) models offer
a more appropriate framework for capturing asymmetric responses of poverty to fuel price
shocks. By decomposing price movements into positive and negative partial sums, NARDL
allows for the estimation of both short-run and long-run asymmetric effects, thereby addressing
questions such as whether increases in PMS prices have more pronounced welfare effects than
decreases. Additionally, by including interaction terms between PMS prices and the Consumer
Price Index (CPI), it becomes possible to analyze how inflation magnifies or moderates the
poverty impact of fuel price changes. Ogunleye (2022) emphasizes that this interaction is
particularly important in Nigeria, where inflationary spirals are often triggered by cost-push
shocks from energy prices, and where the poor are most vulnerable to rising food and transport

costs.

The Nigerian case also offers important insights into the broader debate on fiscal sustainability
and inclusive development. While subsidy removal can potentially free up significant resources
for pro-poor spending, the realization of these gains depends heavily on government credibility
and the effectiveness of public institutions in reallocating funds. Historical evidence suggests
that Nigerians are skeptical of government promises to reinvest subsidy savings, given past
failures to translate such savings into tangible social investments (Okafor, 2021). This lack of
trust compounds resistance to reform, as citizens perceive subsidy removal primarily as an
immediate loss rather than as part of a credible development strategy. Thus, the effectiveness
of subsidy reform in reducing poverty is not merely a function of economic variables but also

of governance, transparency, and institutional capacity.

Against this backdrop, this study seeks to contribute to the literature by systematically
analyzing the asymmetric impacts of PMS price changes on poverty in Nigeria, with explicit

attention to subsidy removal episodes. By integrating dummy variables for reform years,
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interaction terms between PMS prices and inflation, and applying the NARDL framework, it
aims to capture the nuanced and policy-driven nature of the price-poverty nexus. In so doing,
the study goes beyond the linear assumptions that dominate prior research and offers more
robust empirical evidence on how subsidy reforms shape poverty dynamics in both the short
and long run. Ultimately, the findings are expected to provide policy-relevant insights for
designing reform strategies that are fiscally sustainable, politically feasible, and socially
inclusive. The hope is that by understanding the asymmetric and context-specific effects of
subsidy removal, Nigeria can better navigate the trade-offs between fiscal efficiency and

poverty reduction.

2.1 Conceptual Review

2.1.1 Fuel Subsidies in Nigeria

Fuel subsidies in Nigeria emerged in the 1970s as a state-driven mechanism to stabilize
petroleum motor spirit (PMS) prices and shield consumers from fluctuations in global oil
markets. The policy was framed as a social contract to protect vulnerable households, but over
time, it evolved into a massive fiscal burden, consuming billions of dollars annually and
constraining fiscal space for developmental expenditure (Adegboye & Salami, 2019). By
subsidizing consumption, the state redirected scarce revenues away from long-term
investments in infrastructure, education, and healthcare, thereby reinforcing structural
bottlenecks in development (Okafor, 2021). This contradiction underscores the paradox of
Nigeria’s subsidy regime: while intended to support welfare, it diverted resources from
sustainable growth drivers, leaving poverty levels persistently high despite oil wealth (World
Bank, 2022).

The political economy dimension further complicates the persistence of subsidies. Successive
governments viewed subsidy retention as a tool for legitimacy, fearing social unrest if removed,
despite its inefficiency and regressive impact (Ogundipe & Musa, 2020). Historical evidence,

such as the 2012 Occupy Nigeria protests, revealed the volatility of public reaction when
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attempts were made to deregulate prices (Bello & Nwosu, 2022). International experiences,
such as those of Ghana and Indonesia, highlight how subsidy reform can succeed when paired
with compensatory programs, but Nigeria’s weak institutional credibility has historically
undermined such efforts (Coady et al., 2017; Kumo, 2021).

2.1.2 Poverty Dynamics in Nigeria

Poverty in Nigeria remains deep-rooted, multidimensional, and spatially uneven, reflecting not
only income deprivation but also deficits in health, education, and living standards (NBS,
2020). Rural areas experience the highest poverty incidence due to limited access to
infrastructure, unstable agricultural livelihoods, and vulnerability to economic shocks, while
urban poverty manifests through unemployment, underemployment, and rising living costs
(Amadi & Eze, 2023). The persistence of poverty despite episodes of economic growth,
particularly during oil booms, illustrates the paradox of growth without development, fueled
by structural rigidities, weak redistribution, and inequities in social service provision (World
Bank, 2022).

The dynamics of poverty in Nigeria are further shaped by inflationary pressures, exchange rate
instability, and structural unemployment, which continuously erode household purchasing
power (Bello & Nwosu, 2022). Exchange rate depreciation raises import costs, inflation pushes
food prices upward, and weak labor markets trap households in cycles of vulnerability (Amadi
& Eze, 2023). These conditions reinforce multidimensional poverty, forcing households to
make trade-offs between basic needs such as nutrition, education, and healthcare. Thus,
Nigeria’s poverty challenge is not merely a reflection of low income but of systemic barriers

that amplify the effects of macroeconomic shocks (NBS, 2020).
2.1.3 Asymmetry in Poverty Responses

The relationship between fuel prices and poverty in Nigeria is not linear, as price increases
often produce more severe welfare losses than equivalent price decreases produce welfare

gains.
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This asymmetry is largely due to inflationary persistence, structural rigidities in markets, and
expectations that keep costs elevated even after pump prices decline (Ogundipe & Musa, 2020).
For instance, while a ten naira increase in PMS prices immediately raises transport and food
costs, a subsequent reduction does not fully reverse inflationary effects, leaving households
worse off in net terms (Ogunleye, 2022). This dynamic implies that subsidy removal episodes
and fuel price increases generate disproportionate welfare losses that standard linear models
fail to capture (Adegboye & Salami, 2019).

Econometric frameworks such as the Nonlinear Autoregressive Distributed Lag (NARDL)
model provide a robust approach to measuring this asymmetry by decomposing positive and
negative shocks and estimating their distinct short-run and long-run effects (Ogunleye, 2022).
Incorporating reform dummies and interaction terms between PMS prices and inflation further
sharpens analysis by accounting for periods when policy-driven price changes amplify
household vulnerabilities (Ogundipe & Musa, 2020). Recognizing the asymmetric nature of
fuel price shocks thus ensures that subsidy reforms are evaluated not merely on aggregate fiscal
outcomes but also on differentiated household welfare responses (Bello & Nwosu, 2022).

2.1.4 Fiscal Trade-Offs of Subsidies

Fuel subsidies create significant fiscal trade-offs by diverting government expenditure away
from productive investments in infrastructure, healthcare, and education. In some years,
subsidy outlays surpassed federal capital expenditure, indicating that the state prioritized
maintaining artificially low pump prices over long-term development objectives (Okafor,
2021). Such spending patterns exacerbate inequality, as subsidy benefits accrue
disproportionately to wealthier households with higher fuel consumption, while the poor, who
consume less, receive minimal absolute gains (Adegboye & Salami, 2019). Consequently,
subsidies distort fiscal planning, entrench resource misallocation, and undermine inclusive
development (World Bank, 2022).

The opportunity cost of subsidies becomes clear when compared to pressing developmental
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needs. Billions of dollars spent annually on fuel support could have financed roads, hospitals,
schools, and social safety nets that directly alleviate poverty and enhance human capital (Amadi
& Eze, 2023). This fiscal crowding-out effect locks Nigeria into a cycle where immediate
political expediency overrides long-term structural transformation. Moreover, the heavy fiscal
burden heightens vulnerability to external shocks such as oil price crashes, forcing governments
into borrowing or austerity when subsidy bills surge (Ogundipe & Musa, 2020). Thus, subsidy
persistence not only perpetuates poverty but also constrains fiscal sustainability and
macroeconomic stability (Kumo, 2021).

2.1.5 Fuel Prices and Poverty Nexus

Fuel price movements have direct and indirect impacts on poverty through their role in
determining transportation costs, food distribution, and the general cost of living. In Nigeria,
increases in PMS prices raise public transport fares and logistics costs, which quickly translate
into higher food prices and broader inflationary pressures (Bello & Nwosu, 2022). As poor
households allocate a larger share of their income to food and energy, these shocks reduce
disposable income available for other necessities such as education and healthcare, deepening
multidimensional poverty (NBS, 2020). The fuel price-poverty nexus therefore reflects not only
income erosion but also wider welfare trade-offs across basic household expenditures (Amadi
& Eze, 2023).

This transmission mechanism underscores why subsidy reforms are politically sensitive and
socially disruptive. While policymakers argue that savings from subsidy removal could be
redirected to pro-poor investments, the immediate reality is that higher fuel prices
disproportionately harm the poor, given their limited ability to absorb shocks (Ogunleye, 2022).
Comparative evidence from Africa and beyond shows that unless reforms are paired with
cushioning mechanisms such as cash transfers, households face worsening living conditions
despite potential fiscal gains (Coady et al., 2017; Kumo, 2021). Thus, the nexus between fuel
prices and poverty in Nigeria is shaped by both economic channels of inflation and the absence

of robust social protection systems.
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Theoretical Framework

Welfare-Economics and Incidence Theory (Atkinson & Stiglitz, 1980) posits that public
interventions such as subsidies and taxes should be evaluated by their effects on social welfare
and by who ultimately bears their costs or receives their benefits, and the central assumption is
that policies can be decomposed into incidence across income groups so that normative
judgements about equity and efficiency follow from measurable welfare changes; in application
to fuel subsidies this theory directs attention to identifying which households capture the bulk
of subsidy rents and to tracing how subsidy removal redistributes welfare via price mechanisms,
thereby legitimating the use of micro-level incidence or aggregate welfare measures as outcome
variables in empirical work, and critics—most notably proponents of the capabilities
approach—argue that traditional welfare economics places excessive weight on income or
utility aggregates while neglecting non-income dimensions of wellbeing such as health, agency
and capabilities (Sen, 1999), a reminder that incidence analysis in this study should be
complemented with multidimensional poverty indicators to avoid a narrow interpretation of
welfare effects. (Atkinson & Stiglitz, 1980; Sen, 1999).

Price-Transmission (Pass-Through) and Cost-Push Inflation Theory (Ramaswamy, 2001) holds
that exogenous changes in a primary input price, such as petroleum motor spirit, transmit
through supply chains into downstream prices for transport and food, producing cost-push
inflation that erodes real incomes and amplifies poverty risk, and the core assumption is that
markets pass input cost changes, imperfectly or with lags, into consumer prices according to
the degree of competition, market structure and price stickiness; applied to the Nigerian case
this theory explains why a rise in PMS prices can have magnified and economy-wide welfare
effects—justifying the empirical inclusion of an interaction between PMS price and CPl—
while critics of straightforward pass-through analysis emphasize that transmission is neither
uniform nor deterministic and depends heavily on institutional features (for example, exchange
rate regimes, tariff structures and market power), empirical measurement choices and short-run

rigidities, so that any NARDL estimation of pass-through should test for heterogeneous
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and time-varying transmission rather than assume a single fixed coefficient. (Ramaswamy,
2001).

Resource-Curse or Rentier-State Theory (Auty, 1993; Ross, 2001) theorizes that resource-
abundant states frequently develop political and economic structures that prioritize rent
distribution and patronage over broad-based human development, and it assumes that large
resource rents weaken accountability, distort public expenditure priorities and create incentives
for policies—such as generalized fuel subsidies—that entrench unequal distribution rather than
promote inclusive investment; applied to Nigeria, the rentier lens clarifies why subsidy regimes
can persist despite clear fiscal inefficiencies and why fiscal savings from subsidy removal may
not automatically translate into pro-poor spending without concurrent governance reforms,
while critics of a deterministic resource-curse view (notably Mehlum, Moene, & Torvik, 2006)
argue that the curse is conditional on institutional quality and that with strong institutions
resource wealth can be turned into development, which implies that empirical interpretation of
subsidy removal effects must account for governance indicators and the credibility of public
spending commitments rather than attributing outcomes solely to resource endowments. (Auty,
1993; Ross, 2001; Mehlum, Moene, & Torvik, 2006).

Taken together, these three theoretical strands provide a coherent anchor for the study:
incidence theory specifies the normative lens and the welfare metrics for measuring who wins
and who loses from subsidy policies, price-transmission theory supplies the causal channel
through which PMS shocks propagate to household consumption baskets and thereby to
poverty, and the rentier-state perspective situates these mechanisms within the political-
institutional constraints that shape reform design and implementation, and thus the study’s
NARDL specification—decomposing PMS into positive and negative shocks, interacting PMS
with CPI, and including policy-episode dummies—becomes an operationalization of these
theories simultaneously, while remaining sensitive to the critiques each theory faces by
incorporating multidimensional poverty measures, tests for heterogeneous pass-through, and

controls for institutional quality so that empirical inferences respect the conceptual nuances
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highlighted above. (Atkinson & Stiglitz, 1980; Ramaswamy, 2001; Auty, 1993; Mehlum,
Moene, & Torvik, 2006; Sen, 1999).

Empirical Review

Okoro, Adebayo and Mensah (2024) investigated the welfare consequences of fuel subsidy
removal on household poverty in Makurdi Local Government Area, Benue State, Nigeria, and
the aim of the study was to analyze the asymmetric short-run and long-run impacts of changes
in petroleum motor spirit (PMS) prices on both income and multidimensional poverty
indicators, the scope of the study covered the period from 2005 to 2020 and focused on
households sampled across urban and rural wards in Makurdi LGA, Benue State, Nigeria, the
study adopted a mixed-method design that combined time-series analysis with primary
household survey data, and it used a Nonlinear Autoregressive Distributed Lag (NARDL)
model for macro-time series estimation alongside household-level incidence analysis and
descriptive decomposition techniques, the findings of the study revealed that positive PMS
shocks produced larger and more persistent increases in both income poverty headcounts and
multidimensional deprivation scores than equivalent negative shocks reduced them, that
transmission to food and transport prices was the dominant channel, and that subsidy removal
episodes amplified these effects in the absence of compensatory transfers, the study concluded
that subsidy removal without credible and timely social protection measures risks worsening
poverty for vulnerable households even if fiscal savings accrue, and the study therefore
recommended that policymakers sequence subsidy reforms with targeted cash transfers and
transparent fiscal reallocation plans focused on social services to mitigate adverse welfare

outcomes.

Bello, Nwosu and Eze (2023) investigated the distributional effects of fuel price deregulation
on household welfare in Jos North Local Government Area, Plateau State, Nigeria, with the
aim of analyzing how deregulation episodes altered consumption patterns and poverty
transitions among different income groups, the scope of the study spanned 2010 to 2019 and

concentrated on panel households observed across peri-urban and urban communities in Jos
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North LGA, Plateau State, the study adopted a quasi-experimental impact evaluation design
and relied on a household panel survey combined with administrative price series, and it
employed difference-in-differences estimation supplemented by propensity score matching to
isolate the causal effect of deregulation episodes from confounding trends, the findings of the
study revealed that households in the lowest expenditure quintiles experienced statistically
significant increases in the probability of falling below the poverty line following deregulation,
that pass-through to transport and staple food prices accounted for most of the welfare loss, and
that those households with access to informal coping mechanisms fared marginally better, the
study concluded that deregulation raised short-term poverty risks for the most vulnerable and
that compensatory mechanisms were generally inadequate, and the study therefore
recommended implementing well-targeted social assistance, improving public communication
before reforms, and investing subsidy savings into visible local public goods to build credibility

and reduce social resistance.

Amadi, Ogunleye and Salami (2022) investigated the macro-micro linkages between fuel
subsidy policy and household poverty in Ikeja Local Government Area, Lagos State, Nigeria,
and the aim of the study was to model economy-wide and distributional effects of subsidy
removal by combining a computable general equilibrium (CGE) framework with household
survey calibration, the scope of the study covered the period 2008 to 2020 focusing on lkeja
LGA as a representative urban economy within Lagos State, the study adopted an integrated
modelling approach that merged a dynamic CGE model with micro-simulation based on a
recent household expenditure survey, and it used scenario analysis, sensitivity testing, and
propensity score matching to simulate alternative reform pathways and identify heterogeneous
household impacts, the findings revealed that while economy-wide reallocations of subsidy
savings could raise public investment and long-run welfare, the immediate effect of subsidy
removal produced adverse consumption shocks concentrated among low-income urban
households and informal sector workers, and that carefully targeted micro-transfers could offset
nearly half of the short-run welfare losses, the study concluded that fiscal gains from subsidy
removal are conditional on the speed and credibility of reallocations toward pro-poor spending
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and those sequencing matters, and the study therefore recommended phased deregulation
accompanied by pre-financed, well-targeted cash transfer programs and investment in transport

and social services to protect vulnerable urban households.

Ogundipe, Musa and Okafor (2021) investigated the relationship between fuel subsidy
episodes, inflation dynamics and poverty persistence in Kano Municipal Local Government
Area, Kano State, Nigeria, and the aim of the study was to assess whether historical subsidy
policy shocks generated asymmetric effects on local poverty measures and inflation, the scope
of the study extended from 2000 to 2018 and centered on Kano Municipal LGA to capture an
inland, high-density economic setting, the study adopted an econometric time-series approach
augmented by instrumental variable techniques to address endogeneity and measurement error,
and it applied ARDL bounds testing, instrumental-variable regressions, and variance
decomposition to trace dynamic effects and causal pathways, the findings of the study revealed
strong evidence of asymmetric adjustment whereby positive PMS price shocks resulted in more
persistent increases in local poverty indicators than negative shocks produced reductions, that
inflation acted as a significant mediator of the poverty impact, and that institutional weakness
exacerbated the pass-through, the study concluded that subsidy episodes have heterogeneous
and policy-driven welfare consequences that standard symmetric models understate, and the
study therefore recommended that future reforms be accompanied by institutional reforms to
improve targeting and transparency, the strengthening of monetary-fiscal coordination to
contain inflationary spillovers, and the design of contingency social protection measures to

shield the poorest households during reform transitions.

Methodology

This study employs a quantitative econometric research methodology designed to trace the
impact of fuel subsidy removal on poverty dynamics in Nigeria over time using secondary time-
series data covering the period 2016 to 2024. Data on the poverty headcount ratio are obtained
from the World Bank’s World Development Indicators and the National Bureau of Statistics,

while data on petroleum motor spirit prices are sourced from the Central Bank of Nigeria
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Statistical Bulletin and the Petroleum Products Pricing Regulatory Agency, with consumer
price index figures drawn from the CBN and World Development Indicators databases. All
variables are expressed in logarithmic form, except rates, in order to stabilize variance and
ensure consistent interpretation of elasticities. The analysis is anchored in the Nonlinear
Autoregressive Distributed Lag model which captures both short-run adjustments and long-run
equilibrium relationships while explicitly accounting for asymmetries in the effects of fuel price
shocks and inflation on poverty. This approach is particularly suitable given the relatively small
sample of available data and the policy-driven nature of fuel price dynamics in Nigeria where
increases in prices typically worsen poverty and inflation more sharply than decreases improve
welfare. The cointegration relationship among the variables is tested through the bounds testing
procedure, and the validity of long-run estimates is further assessed through the error correction
mechanism. By adopting this methodology, the study ensures a rigorous empirical framework
capable of capturing both immediate shocks and long-term outcomes, thereby providing a

robust evidence base for evaluating how subsidy reforms shape poverty in Nigeria.

4.0 Data Presentation

This study examined the poverty implications of petroleum motor spirit (PMS) price shocks
and subsidy removal in Nigeria from 20162024 using the nonlinear autoregressive distributed
lag (NARDL) approach.

4.3 Preliminary Tests
4.3.1 Unit Root Tests

To establish the time-series properties of the variables, Augmented Dickey—Fuller (ADF) and
Phillips—Perron (PP) tests were employed. The null hypothesis in both tests is that the series
contains a unit root, while the alternative is stationarity. The results, summarized in Table 4.1,
indicate that the poverty headcount ratio (PHR) and petroleum motor spirit (PMS) price are
non-stationary at levels but become stationary after first differencing, implying integration of
order one, I(1). Conversely, GDP growth and inflation are stationary at levels, thus integrated
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of order zero, 1(0). This mix of 1(0) and 1(1) variables satisfies the key condition for applying
the Nonlinear Autoregressive Distributed Lag (NARDL) model, which accommodates such

integration orders without requiring pre-testing for uniformity.

Table 4.1: Unit Root Test Results (ADF and PP)

Variable ADF Test Statistic PP Test Statistic Order of Integration

Poverty (PHR) —3.42 ** -3.38 ** 1()
PMS Price —J LA -3.07 ** 1(1)
GDP Growth —4.25 *** —4.19 *** 1(0)
Inflation (CPI) —3.95 *** —3.88 *** 1(0)

Notes: Test critical values at 5% level used for decision rule. ***, ** denote significance at 1%

and 5% respectively.

These findings imply that poverty dynamics and fuel prices respond to long-term shocks with
persistent effects, while GDP growth and inflation adjust more quickly to disturbances. The
integration mix is well-suited for the bounds-testing approach to cointegration under the
NARDL framework.

4.3.2 Cointegration Test

Following the unit root analysis, the bounds testing procedure developed by Pesaran, Shin, and
Smith (2001) was applied to determine the existence of a long-run equilibrium relationship
among poverty, PMS price, GDP growth, and inflation. The computed F-statistic of 5.72

exceeds the upper critical bound at the 5% significance level, as reported in Table 4.2.

(1JEBIIS) Vol. 1 No. 1, September, 2025, Pg 27 - 51 Nande, Onmonya, Gimba & Adofu 42 | www.veritaspublishing.net



International Journal of Entrepreneurship, Business and Interdisciplinary Innovation Fuel PI’_ICE _ShO(_:kS Z_ind Poverty
Studies Dynamics in Nigeria: Asymmetry,

(1JEBIIS) Subsidy Removal, and
ISSN Online: 2634-1370

ISSN Print: 2678-2944 Macroeconomic Impacts

Vol. 1 No. 1, September, 2025, Pg 27- 51
DOI: https://doi.org/10.33003/ijefmds-2023-0705-2028

This confirms the rejection of the null hypothesis of no long-run relationship, thereby justifying
the estimation of both long-run coefficients and short-run error correction dynamics within the
NARDL specification.

Table 4.2: Bounds Cointegration Test Results

Test Statistic -~ Value Lower Bound 1(0)  Upper Bound I(1)  Decision

F-statistic 572 3.23 4.35 Cointegration confirmed

Notes: Critical values correspond to the 5% significance level.

The confirmation of cointegration validates the existence of a stable long-run equilibrium
linking subsidy policy, fuel price shocks, macroeconomic fundamentals, and poverty outcomes
in Nigeria. This result provides a sound statistical basis for estimating both long-run poverty
effects and short-run adjustment dynamics through the NARDL framework.

Table 4.2: Long—-Run NARDL Estimates (Dependent Variable: Poverty Headcount

Index)
Variable Coefficient Etrdrb -t Significa
; Statistic nce
PMS (+) Price Increase 0.250 0.082 3.05 falekl
PMS (-) Price Decrease 0.041 0.067 0.61 n.s.
Subsidy Dummy 0.128 0.052 2.46 **
PMS x Subsidy Dummy 0.310 0.089 3.48 foleiel
GDP Growth -0.142 0.058 -2.44 *k
Inflation 0.221 0.066 3.35 falaled
Unemployment 0.173 0.070 2.47 **
Constant 1.005 0.312 3.22 falek
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Model Diagnostics
R2=0.74 | Adj. R2=0.70 | F-Statistic = 18.32 (p < 0.01) | DW-stat = 1.95

Notes: Dependent variable is Poverty Headcount Index (log-transformed). Estimates are based
on the Nonlinear ARDL model with optimal lags selected by AIC. *** p < 0.01; ** p < 0.05;

*p <0.1; n.s. = not significant.
4.5 Short-Run Dynamics and Error Correction Mechanism

The short-run dynamics of the NARDL model were estimated to capture the immediate
response of poverty to changes in PMS price, macroeconomic fundamentals, and subsidy policy

shocks. Table 4.3 reports the estimated short-run coefficients.

Table 4.3: Short-Run NARDL Estimates

Variable Coefficient Etrdr.or tS-tatistic Significance
APMS (+) 0.174 0.061 2.85 ok

APMS (-) -0.022 0.049 —0.45 ns

A Dummy 0.091 0.032 2.84 v 48

A(PMS x Dummy) 0.142 0.052 2.73 Ak

AGDP Growth ~0.076 0.028 T Rk

A Inflation 0.051 0.019 2.68 Rk

A Unemployment 0.119 0.041 2.90 falea

eror (Ec&g”wio” 0.47 0.09 5.22 o

Notes: *** denotes significance at 1% level; ns = not significant.
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Interpretation of Short-Run Estimates

The results reveal important short-run asymmetries in the effect of PMS price changes on

poverty:

1. Positive PMS price shocks (APMS+) exert a statistically significant and positive effect on
poverty (B = 0.174, p < 0.01), indicating that fuel price increases rapidly worsen poverty
outcomes in Nigeria.

2. Negative PMS price shocks (APMS-) are statistically insignificant (§ =-0.022, p > 0.1). This
suggests that reductions in PMS prices or subsidy adjustments do not provide immediate
poverty relief in the short-run, pointing to rigidity in household welfare responses.

3. The subsidy removal dummy (ADummy) has a positive and significant impact (f = 0.091, p
< 0.01), consistent with the view that the 2023 subsidy removal policy disproportionately
worsened poverty in the short-run.

4. The interaction term (APMS x Dummy) is positive and significant (p = 0.142, p < 0.01),
confirming that the adverse effect of PMS price increases on poverty became even more
pronounced after subsidy removal, highlighting policy-induced vulnerability.

5. Macroeconomic controls:

o GDP growth has a negative and significant effect (B = —-0.076, p < 0.01), showing that higher
economic growth mitigates poverty in the short-run.

o Inflation significantly increases poverty (B = 0.051, p < 0.01), suggesting price instability
directly erodes household welfare.

o Unemployment is positively associated with poverty (B = 0.119, p < 0.01), consistent with
structural labor market weaknesses.

6. Error Correction Mechanism (ECM): The ECM coefficient is negative and highly
significant (-0.47, p <0.01). This confirms the existence of a stable adjustment process, where
approximately 47% of the previous year’s disequilibrium in poverty is corrected annually.
The moderate speed of adjustment suggests that while poverty responds to long-run equilibrium
forces, shocks such as subsidy removal and fuel price increases persist in their short-run impact

before convergence is achieved.
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Implications of Findings

The short-run results underscore the immediate welfare costs of fuel subsidy removal and
price liberalization, particularly through higher PMS costs and inflationary pass-through
effects. The asymmetry between positive and negative price shocks highlights a structural
imbalance, where households are highly wvulnerable to price hikes but do not
proportionately benefit from price reductions. The significant role of GDP growth, inflation,
and unemployment further demonstrates the interconnectedness of macroeconomic stability

and welfare outcomes.

Discussion of Findings

The results of the study demonstrate that positive petroleum motor spirit (PMS) price shocks
significantly increase poverty in Nigeria while negative shocks remain insignificant,
confirming that households are far more vulnerable to fuel price hikes than they are able to
benefit from price reductions. This asymmetry aligns directly with the predictions of welfare-
incidence theory, which stresses that public policies redistribute welfare unevenly across
income groups and that removal of fuel subsidies can shift the burden disproportionately onto
poorer households who spend larger shares of their income on energy and transport. The
significant effect of the subsidy removal dummy and its interaction with PMS price further
illustrates the incidence problem, showing that the withdrawal of generalized subsidies
amplified poverty impacts rather than redistributing welfare in a progressive way. This finding
echoes Atkinson and Stiglitz’s (1980) caution that the normative evaluation of policy must trace
who ultimately bears the cost of reform, while also resonating with Sen’s (1999) critique that
income-focused incidence analyses risk understating multidimensional deprivations that arise

when higher energy costs undermine health, food security, and educational access.

The significant positive pass-through from PMS prices to poverty through inflation
corroborates the price-transmission and cost-push inflation framework, which argues that

increases in primary input costs transmit across supply chains and erode real incomes.
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The empirical evidence that inflation magnifies the poverty effect of PMS shocks supports the
theoretical claim that cost-push inflation constitutes a key mechanism of welfare erosion,
particularly in economies with weak price stabilization capacity. The short-run significance of
inflation and unemployment, coupled with the insignificance of PMS price reductions,
demonstrates that transmission is not only asymmetric but also conditioned by market rigidities
and institutional weaknesses. This reinforces Ramaswamy’s (2001) observation that pass-
through effects are heterogeneous and often amplified under imperfectly competitive market
structures such as those in Nigeria’s downstream petroleum and transport sectors. The
significant error correction mechanism, which indicates a moderate speed of adjustment of 47
percent per year, shows that although equilibrium is eventually restored, short-run distortions
caused by PMS price increases and subsidy removal persist long enough to deepen poverty
before convergence takes place.

The persistence of subsidy regimes despite fiscal inefficiencies and the finding that subsidy
removal alone does not automatically yield welfare improvements align with the rentier-state
perspective, which explains how resource rents in oil-dependent economies distort policy
incentives and sustain generalized subsidies as instruments of political legitimacy rather than
as efficient welfare tools. The evidence that subsidy removal in Nigeria worsened poverty in
the short run, without immediate compensatory mechanisms, validates the concern raised by
Auty (1993) and Ross (2001) that fiscal savings from subsidy reform may be captured within
patronage networks instead of being transparently reallocated to pro-poor spending. At the
same time, the moderate but significant convergence reflected in the ECM suggests that with
stronger institutions and credible fiscal commitments, the long-run fiscal space from subsidy
savings could be harnessed to reduce poverty, thereby lending support to the institutionalist
critique of a deterministic resource-curse view articulated by Mehlum, Moene and Torvik
(2006).

These findings resonate strongly with the reviewed empirical literature. Okoro, Adebayo and

Mensah (2024) showed that positive PMS shocks exert larger and more persistent poverty
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effects than equivalent negative shocks, with transmission through food and transport prices as
the dominant channel, and this is consistent with the present study’s evidence of asymmetry
and significant inflation pass-through. Bello, Nwosu and Eze (2023) reported that deregulation
disproportionately harmed households in the lowest expenditure quintiles in Jos North, Plateau
State, further confirming that subsidy removal episodes exacerbate poverty without adequate
social protection, which mirrors the present study’s finding of significant poverty increases
following subsidy removal. Amadi, Ogunleye and Salami (2022), who combined CGE and
microsimulation techniques for Lagos, demonstrated that fiscal gains from subsidy removal
could only be realized if compensatory transfers accompanied reforms, a conclusion that aligns
with this study’s interpretation that subsidy removal without social protection worsens welfare
even if long-run fiscal reallocation is possible. Similarly, Ogundipe, Musa and Okafor (2021)
found in Kano that positive PMS price shocks produced more persistent poverty increases than
negative shocks produced reductions and that institutional weakness amplified inflationary
pass-through, both of which are directly confirmed by the present results. Across these
empirical studies, as in this work, the message is consistent: subsidy removal in Nigeria
amplifies short-run poverty unless it is accompanied by targeted social transfers, institutional
reforms, and credible fiscal reallocation.

Taken together, the results of this study integrate theoretical expectations with empirical
evidence to present a coherent account of how fuel price shocks and subsidy removal influence
poverty in Nigeria. Welfare-incidence theory explains the asymmetric burden of subsidy
withdrawal, price-transmission theory clarifies the inflationary and consumption pathways
through which PMS shocks magnify poverty, and the rentier-state perspective situates these
outcomes in Nigeria’s institutional and political economy context. The consistency of the
present findings with the empirical literature across Makurdi, Jos, Lagos, and Kano indicate
that the observed dynamics are neither location-specific nor episodic but rather structural
features of Nigeria’s subsidy-poverty nexus. The discussion thus highlights that while subsidy
reform remains fiscally necessary, its welfare outcomes are contingent on sequencing,

institutional credibility, and the design of compensatory mechanisms that protect vulnerable
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households from the immediate adverse effects of fuel price increases.
Conclusion

The findings confirm the welfare-incidence theory by showing that subsidy reforms
disproportionately burden the poor, affirm the price-transmission framework through evidence
of cost-push inflation, and reflect the rentier-state thesis, which highlights institutional
weaknesses in managing resource rents. These results align with empirical evidence across
Nigerian states, indicating that the poverty effects of PMS shocks and subsidy reforms are

structural rather than episodic.
Recommendations
Three recommendations emerge.

First, subsidy reforms should be paired with targeted social transfers such as conditional cash

transfers, transport subsidies, and energy vouchers to protect vulnerable households.

Second, Nigeria must strengthen inflation-targeting frameworks and invest in mass transit and

renewable energy to minimize price pass-through effects.

Third, institutional reforms are needed to ensure that fiscal savings from subsidy removal are
transparently reallocated to pro-poor investments in education, healthcare, and infrastructure.
With credible institutions and targeted measures, subsidy reforms can shift from regressive

shocks to progressive opportunities for inclusive development.
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