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Abstract

This study investigates the impact of fuel subsidy removal on
household welfare in Nigeria, focusing on its effects on poverty,
income inequality, and multidimensional poverty from 2000 to
2024. The aim is to assess both short-term and long-term welfare
impacts of subsidy reforms. The study adopts a quantitative
research design, utilizing secondary data from the National Bureau
Central Bank of Nigeria,

and international

(DiD)

of Statistics,

organizations. Difference-in-Differences and panel
regression models are applied to examine the causal effects of
subsidy removal on poverty outcomes, controlling for inflation,
GDP growth, and exchange rates. The findings reveal that the
removal of fuel subsidies significantly increases poverty rates,
with the post-subsidy period showing a 12% rise in poverty rates,
particularly affecting rural households. This result is aligned with
global studies in countries like Venezuela, Egypt, and Algeria,
underscoring the inflationary pressures and higher living costs
resulting from subsidy cuts. The study concludes that while fiscal
savings from subsidy removal are evident, they are overshadowed
by adverse welfare outcomes, particularly for vulnerable
populations. Therefore, the study recommends targeted social
protection programs, gradual subsidy reductions, infrastructure
investment, and public awareness campaigns to mitigate the

negative impacts, especially for rural households.

Keywords: Cost-Benefit Analysis, Fiscal Federalism, Fuel
Subsidy, Poverty
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1.1 Introduction

The global landscape of fuel subsidies has been the subject of extensive analysis, particularly in
developing economies where these subsidies are integral to social welfare programs. Nigeria's fuel
subsidy regime has been a critical component of its economic policies, aimed at alleviating the
financial burden on households, particularly in the context of rising fuel prices and economic
instability. However, the removal of these subsidies in recent years has sparked widespread debate
concerning its implications for household welfare. Fuel subsidy removal often leads to increased
fuel prices, which in turn affects a wide range of economic outcomes, including poverty levels,
inflation, and income inequality (World Bank, 2023). As a resource-rich country, Nigeria's reliance
on oil revenues has meant that the subsidy system was, at times, unsustainable, driving the
government to introduce reforms aimed at reducing fiscal pressure. However, the consequences of
these reforms for household welfare, particularly in the poorest segments of society, have been

mixed and remain an important area for further study (IMF, 2024).

Historically, fuel subsidies in Nigeria were a major fiscal tool for reducing the cost of transportation
and energy, which are essential for daily living, particularly in low-income households (Oluwaseun
& Adeola, 2023). The government argued that the subsidy system was necessary to protect citizens
from the volatile fluctuations in global oil prices. However, the rising costs of these subsidies,
combined with a shrinking fiscal base, led to the gradual removal of subsidies starting in the mid-
2010s. Since the subsidy removal, there has been a noticeable increase in fuel prices, directly
impacting household expenses, transportation costs, and prices for goods and services that are
heavily reliant on fuel (Central Bank of Nigeria [CBN], 2023). For instance, transportation costs
surged by more than 30% within the first year after the removal of subsidies, placing significant
financial strain on low-income Nigerians, particularly in rural areas where public transportation

options are limited (Okunade, 2024).

In understanding the broader economic consequences of fuel subsidy removal, it is essential to
assess how these price hikes influence poverty outcomes across various income groups. The cost of
living has escalated as fuel price increases reverberate across other sectors of the economy, leading

to higher food prices and, ultimately, worsening poverty levels (Pereira et al., 2023). Empirical
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studies in other countries have shown that removing fuel subsidies often leads to inflationary
pressures that disproportionately affect the poor, who spend a larger portion of their income on basic
necessities (World Bank, 2023). Similarly, income inequality tends to rise as those in higher income
brackets can better absorb the price shocks, while lower-income households face greater economic
hardship (IMF, 2024). In Nigeria, this pattern has been exacerbated by the pre-existing structural
challenges within the economy, such as underdeveloped infrastructure, reliance on oil exports, and

political instability (Adebayo & Usman, 2023).

The fiscal trade-offs that accompany fuel subsidy removal are another critical aspect of the debate.
On one hand, removing subsidies can free up government resources that can be directed toward
other areas of public spending, such as infrastructure, healthcare, and education (International
Energy Agency [IEA], 2024). These investments are necessary for long-term economic growth and
poverty reduction. However, on the other hand, the immediate effects of fuel price hikes can worsen
inequality and lead to greater social unrest, especially in urban areas where the cost of living is
already high (Oluwaseun & Adeola, 2023). Therefore, the challenge for policymakers is to balance

the need for fiscal consolidation with the immediate welfare impacts on households.

Given the interplay between subsidy removal and poverty outcomes, it is important to consider how
macroeconomic variables, such as inflation, GDP growth, and exchange rates, mediate these
impacts. A significant body of literature points to the importance of macroeconomic stability in
buffering the adverse effects of fuel price increases (Pereira et al., 2023). For example, in periods of
strong economic growth, the negative effects of fuel subsidy removal on poverty outcomes may be
less pronounced, as households benefit from increased income and improved employment
opportunities. Conversely, during periods of economic contraction, the same price hikes may
exacerbate poverty and inequality, highlighting the importance of effective economic management

in mitigating the impacts of subsidy removal (World Bank, 2023).

The relationship between fuel subsidy removal and poverty outcomes also needs to consider the role
of government social protection programs. In many countries, social safety nets, such as direct cash

transfers and food assistance programs, are used to alleviate the burden of rising costs on vulnerable
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populations (World Bank, 2023). In Nigeria, however, the implementation of such programs has
been sporadic and inconsistent, with limited coverage in rural areas. Thus, while fuel subsidy
removal may theoretically free up resources for social protection, the actual benefit for low-income
households is uncertain without a reliable and widespread implementation of social welfare
programs (Adebayo & Usman, 2023). This inconsistency in government intervention has
contributed to the growing scepticism surrounding the government's ability to effectively mitigate

the negative impacts of its fiscal policies.

Moreover, it is important to examine the long-term effects of fuel subsidy removal on poverty and
inequality. While the immediate impacts of subsidy removal have been negative for many
households, particularly in terms of increased cost of living, the long-term benefits of subsidy
removal, such as a more sustainable fiscal environment and improved public investments, are still
to be fully realized. According to the Nigerian Economic Summit Group (2024), the savings from
subsidy removal could be used to fund long-term development projects that improve infrastructure
and public services, thereby improving household welfare over time. However, this potential is
contingent on how effectively the government can manage the allocation of these savings and ensure

that the benefits are equitably distributed across society.

As the Nigerian government continues to grapple with the consequences of fuel subsidy removal, it
is essential to recognize the complex interplay between fiscal policy, household welfare, and poverty
outcomes. The removal of fuel subsidies has undeniably led to immediate economic hardship for
many Nigerians, particularly the poor, but it also presents an opportunity for long-term reform that
could enhance the country's fiscal stability and promote inclusive growth. For this transformation
to occur, however, it is crucial for the government to adopt a balanced approach that considers both
the immediate needs of vulnerable households and the long-term goals of fiscal sustainability and
economic development. It is within this context that this study seeks to explore the fiscal trade-offs
and poverty outcomes resulting from fuel subsidy removal in Nigeria, focusing on the differential

impacts across income groups and regions.

Against this backdrop, the study will examine the short- and long-term effects of fuel subsidy
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removal on household welfare, using data from the National Bureau of Statistics, the Central Bank
of Nigeria, and other relevant sources. Through this analysis, the study aims to provide a
comprehensive understanding of the complex relationship between fiscal policy and poverty
outcomes, offering valuable insights for policymakers in Nigeria and other developing countries

facing similar challenges.
2.1 Conceptual Review
2.1.1. Fuel Subsidy Removal

Fuel subsidy removal refers to the government's decision to phase out or reduce subsidies on
petroleum products, a measure often adopted to address fiscal deficits and encourage a market-
driven pricing system (Akinwumi & Johnson, 2021). The policy is designed to reduce public
expenditure on subsidies, freeing up resources for alternative investments in public goods such as
education, healthcare, and infrastructure (Okoro & Chukwu, 2020). The removal of fuel subsidies
can have significant consequences on household welfare, especially regarding fuel prices, which

can affect transportation costs and the broader cost of living (Ogunleye & Alade, 2019).
2.1.2. Household Welfare

Household welfare is a broad measure of the quality of life experienced by families, encompassing
economic factors such as income, access to essential services, and overall living standards (Adams
& Sani, 2022). It is often assessed through several indicators, including income levels, health,
education, and access to basic services (Ajayi & Bello, 2020). In the context of fuel subsidy removal,
household welfare may be influenced by changes in disposable income, especially for lower-income
households that spend a larger portion of their income on transportation and energy (Adeoye &

Olamide, 2021).
2.1.3. Poverty Outcomes

Poverty outcomes refer to the measurable effects of economic policies on the incidence and severity

of poverty within a population (Olawale & Egbe, 2022). These outcomes are typically quantified
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using indicators like the poverty rate, the multidimensional poverty index (MPI), and income
inequality metrics (Olumide & Olanrewaju, 2021). The removal of fuel subsidies is expected to
increase the cost of living, particularly for low-income households, leading to a potential rise in
poverty rates and exacerbated inequality (Kenny & Uduak, 2020). However, the actual impact
depends on the government's ability to mitigate adverse effects through social protection programs

(Ogunyemi & Yusuf, 2019).
2.1.4. Fiscal Trade-Offs

Fiscal trade-offs refer to the difficult decisions governments face when allocating limited resources
between different spending priorities (Nwachukwu & Okafor, 2021). In the case of fuel subsidy
removal, governments must balance the savings from reduced subsidy expenditures against the
potential economic costs, including higher poverty levels and inflation (Adebayo & Fola, 2020).
The trade-offs often involve difficult decisions regarding whether to redirect the funds saved from
subsidies into pro-poor programs like healthcare, education, and infrastructure that can benefit

society in the long term (Oluwaseun & Durojaiye, 2021).
Theoretical framework
The theoretical framework of this study is anchored on Fiscal Federalism Theory and Cost-Benefit

Analysis (CBA) Theory. Fiscal federalism, as articulated by Ogunyemi and Fola (2021), explores
the allocation of resources across various levels of government and the implications for economic
welfare. The assumption of fiscal federalism is that governments at different levels can make
autonomous decisions on resource allocation, but these decisions must be coordinated to enhance
national economic outcomes. The application of this theory to the study of fuel subsidy removal is
crucial because it helps to assess how government savings from the removal of subsidies can be
redistributed across various sectors, such as healthcare and education, thereby potentially alleviating
the economic burden on households, particularly in the long run. Critics of fiscal federalism,
however, argue that the theory underestimates the complexities of coordination between different

government levels and the challenges of equitable redistribution, especially in developing
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economies like Nigeria, where corruption and administrative inefficiencies can limit the
effectiveness of such redistribution. Despite these criticisms, fiscal federalism remains highly
relevant for understanding how Nigeria could utilize the savings from fuel subsidy removal to

finance broader welfare-enhancing investments and programs aimed at reducing poverty.

In parallel, Cost-Benefit Analysis (CBA) Theory provides a systematic method to evaluate the
trade-offs associated with policy decisions. Akinwumi and Johnson (2021) highlight that CBA
involves a comparison of the benefits of a policy against its associated costs, making it a vital tool
for decision-makers. The assumption underlying CBA is that the net benefits of a policy can be
quantified and used to guide resource allocation. In the context of fuel subsidy removal, CBA allows
policymakers to weigh the anticipated fiscal benefits, such as reduced government expenditure on
subsidies, against the negative social costs, such as higher poverty rates and inflationary pressures
that could result from increased fuel prices. The application of CBA to fuel subsidy removal is
particularly relevant as it enables policymakers to make informed decisions by examining whether
the long-term benefits of subsidy removal outweigh its immediate negative impacts on households.
Critics of CBA argue that it often overlooks the distributional consequences of policies and fails to
account for the intangible costs of social inequality and increased vulnerability. Nonetheless, CBA
remains a valuable framework for evaluating the trade-offs involved in subsidy removal, providing

a structured approach to balancing fiscal constraints with social welfare outcomes.

Both theories provide important insights for understanding the implications of fuel subsidy removal
on household welfare. While fiscal federalism highlights the role of government coordination and
resource redistribution, CBA offers a clear framework for assessing the net impact of the policy.
Together, they allow for a comprehensive examination of the trade-offs involved in subsidy removal,
emphasizing the need for effective redistribution and targeted social protection programs to mitigate

the negative effects on vulnerable populations.
Empirical Review

In their 2021 study, Adebayo, Okafor, and Bello investigated the impact of fuel subsidy removal on

household welfare in Nigeria. The study aimed to examine the relationship between subsidy reforms
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and poverty outcomes, with a specific focus on rural and urban households. The authors utilized a
mixed-methods approach, combining both econometric analysis and qualitative interviews with key
stakeholders. The findings revealed that the removal of fuel subsidies led to a significant increase
in transportation and food costs, exacerbating poverty levels, particularly in rural areas. The study
concluded that while the government’s fiscal position improved, the welfare of low-income
households worsened as a result of the price shocks. Therefore, the authors recommended the
implementation of targeted social protection programs and improved infrastructure development to

cushion the adverse effects on vulnerable groups.

In a 2020 study, Olufemi, Taiwo, and Ogunyemi analyzed the fiscal impacts of fuel subsidy removal
in Venezuela, with an emphasis on economic inequality. The study's objective was to explore how
subsidy reductions affected income distribution and poverty rates across different socio-economic
groups. The researchers employed a comparative analysis between the pre- and post-subsidy
removal periods, using national household survey data and regression techniques. The findings
indicated that the reduction in fuel subsidies led to a sharp increase in inflation, which

disproportionately affected low-income households, widening the income inequality gap. The study

concluded that while the removal was essential for fiscal stabilization, the negative impacts on the
poorest households were severe, especially in terms of purchasing power. Based on these findings,
the authors recommended that the government introduce compensatory fiscal measures, such as

direct cash transfers, to mitigate the adverse effects on the poor.

Hasan, Mubarak, and Fadi (2019) explored the social implications of fuel subsidy removal in Egypt,
focusing on its effects on household welfare and poverty. The study aimed to assess how the subsidy
cuts, part of broader economic reforms, influenced key welfare indicators such as education,
healthcare, and income distribution. The authors used an econometric model based on panel data
from the Egyptian Household Income, Expenditure, and Consumption Survey (HEICS), alongside
macroeconomic data from the World Bank. The results demonstrated that fuel subsidy cuts in Egypt
significantly increased the cost of living, particularly in urban areas, leading to higher poverty rates.

The study concluded that while fiscal deficits decreased, there were significant welfare losses,
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especially for vulnerable groups. The authors recommended an expansion of the social protection

system, including targeted assistance for the most affected populations.
Methodology

The study will adopt a quantitative research design using secondary data to examine the impact of
fuel subsidy removal on household welfare in Nigeria. The analysis will span from 2000 to 2024,
with the pre-subsidy removal period covering 2000-2015 and the post-removal period from 2016—
2024. Data will be sourced from the National Bureau of Statistics (NBS), Central Bank of Nigeria
(CBN), Petroleum Products Pricing Regulatory Agency (PPPRA), and international organizations
like the World Bank and UNDP. The study will employ Difference-in-Differences (DiD) and panel
regression models to capture the causal effects of subsidy removal on poverty outcomes, controlling
for key macroeconomic variables such as inflation, GDP growth, and exchange rates. The scope will
include an assessment of the short-term and long-term impacts, focusing on poverty rates, income
inequality, and multidimensional poverty. The findings aim to contribute to understanding the fiscal

trade-offs of subsidy reforms on Nigerian households.
Chapter 4: Data Analysis and Results

This chapter presents the results of the data analysis conducted to assess the impact of fuel subsidy

removal on household welfare in Nigeria.
4.1. Descriptive Statistics and Preliminary Data Insights
4.1.1. Descriptive Statistics

This section will include an overview of the central tendency and variability of the key variables.
Descriptive statistics provide an initial understanding of the data before conducting more
sophisticated econometric modeling. Below is a Summary of Descriptive Statistics for the core

variables related to the impact of fuel subsidy removal on household welfare.
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Table 4.1: Summary of Descriptive Statistics for Key Variables

Variable Mean Median Standard Deviation Minimum Maximum
Poverty Rate (%) 4532 4350 1245 30.12 65.78
PMS Price (Naira/Liter) 145.50 120.00 25.75 95.00 185.00
GDP Growth (%) 2.83 2.90 1.25 -1.05 8.45
Inflation (CPI) 1495 13.70 5.85 9.11 18.23
Exchange Rate (NGN/USD)  365.75 360.00 20.65 305.00 410.00
Income Inequality (Gini Index) 45.23 46.10 5.15 38.50 58.00
Household Income (NGN) 150,000 120,000 50,000 80,000 500,000

Analysis of Key Variables
1. Poverty Rate (%):

o The mean poverty rate is 45.32%, indicating a significant portion of the population

is living below the poverty line.

o The standard deviation of 12.45% shows considerable variability in poverty levels

across different regions.

o The minimum value of 30.12% and maximum value of 65.78% reflect the

disparities in poverty across different states or regions in Nigeria.
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2. PMS Price (Naira/Liter):

o The average price of PMS is 145.50 Naira, with a standard deviation of 25.75,

suggesting fluctuations in fuel prices.

o The wide range from 95 Naira to 185 Naira highlights the high volatility of fuel

prices in Nigeria, which is crucial for assessing the impact of subsidy removal.
3. GDP Growth (%):

o The average GDP growth rate is 2.83%, with a relatively low standard deviation of
1.25%, which indicates that the economy has grown modestly during the period of

study.

o The minimum value of -1.05% suggests some periods of economic contraction,

while the maximum of 8.45% reflects periods of robust growth.
4. Inflation Rate (CPI):

o The mean inflation rate is 14.95%, with a standard deviation of 5.85%, showing

moderate inflationary pressure over the study period.

o The minimum value of 9.11% and maximum value of 18.23% suggest inflationary

fluctuations during the period.
5. Exchange Rate (NGN/USD):

o The mean exchange rate is 365.75 Naira per USD, with a standard deviation of

20.65, indicating fluctuations in the exchange rate over time.

o The range between 305 Naira and 410 Naira reflects the volatility of the Naira

against the dollar, which could be influenced by changes in policy or oil prices.
6. Income Inequality (Gini Index):

o The mean Gini Index is 45.23, which suggests moderate income inequality in

Nigeria.
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o The standard deviation of 5.15 and range from 38.50 to 58.00 indicate significant

regional or socioeconomic differences in income distribution.
7. Household Income (NGN):

o The average household income is 150,000 Naira, with a relatively high standard

deviation of 50,000 Naira, indicating variability in household incomes.

o The range from 80,000 Naira to 500,000 Naira suggests a wide income disparity

between different households.
4.2. Regression Results

Table 4.2: DiD Regression Results for Poverty Outcomes

Variable Coefficient ~ Std. Error t-Statistic  p-Value
Post Subsidy Removal (Dummy) 0.075 0.033 2.27 0.023
SubsidyRemoval -0.035 0.020 -1.75 0.082
Post_Subsidy x SubsidyRemoval 0.120 0.045 2.67 0.008
GDP Growth 0.300 0.058 5.17 0.000
Inflation (CPI) 0.010 0.004 2.50 0.016
Exchange Rate 0.015 0.006 2.50 0.017

Interpretation of Coefficients
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Key Interpretation:

e Post_Subsidy x SubsidyRemoval (0.120): The interaction term is significant at the 1%
level (p =0.008), indicating that the fuel subsidy removal is associated with a 12% increase
in the poverty rate. This is the key finding of this analysis, suggesting that the removal of

the fuel subsidy had a negative effect on poverty outcomes.

e Post_Subsidy Removal (Dummy) (0.075): The coefficient for Post Subsidy Removal
(0.075) is significant at the 5% level (p = 0.023), implying that the poverty rate increased

by 7.5% on average after the subsidy removal, even when controlling for other variables.

o SubsidyRemoval (-0.035): The coefficient for SubsidyRemoval is negative (-0.035), but it
is not statistically significant at the usual thresholds (p = 0.082). This suggests that the effect
of the subsidy removal on poverty outcomes was only significant when interacting with the

post-subsidy period.

o  GDP Growth (0.300): GDP growth has a positive and significant relationship with poverty
outcomes. A 1% increase in GDP growth is associated with a 0.30% decrease in the poverty

rate, holding all else constant.

o Inflation (CPI) (0.010): Inflation has a positive effect on poverty outcomes, with a 1%
increase in inflation leading to a 0.01% increase in the poverty rate, significant at the 5%

level (p =0.016).

o Exchange Rate (0.015): The exchange rate is also positively associated with poverty
outcomes. A 1% increase in the exchange rate results in a 0.015% increase in the poverty

rate, significant at the 5% level (p =0.017).

The DiD regression model reveals that the fuel subsidy removal is associated with an increase in
the poverty rate, with the interaction term indicating a 12% increase in poverty following the
policy change. These results suggest that the subsidy removal exacerbated poverty, highlighting the

importance of considering the welfare implications of such policies. The findings also underscore
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the significant role of macroeconomic factors like GDP growth, inflation, and exchange rate in

influencing household welfare.
4.1.3. Panel Regression Model

The Panel Regression Model is used to analyze the regional or state-specific variations in poverty
outcomes by utilizing data that spans across both time and geographic units (e.g., regions, states).
It helps account for both time-series and cross-sectional variations, allowing for a more nuanced
understanding of the effects of fuel price changes, GDP growth, inflation, and government

transfers on poverty outcomes.

In this section, we will perform a Fixed Effects Panel Regression model to evaluate the impact of
these variables across states or regions. The Fixed Effects model is appropriate when there are state
specific or regional-specific characteristics that might vary over time but are constant within each

region (i.e., time-invariant characteristics such as infrastructure, regional policies, or governance).
4.3. Fixed Effects Panel Regression Results

Table 4.3: Fixed Effects Panel Regression Results

Variable Coefficient Std. Error t-Statistic p-Value
Fuel Price 0.105 0.045 2.33 0.021
GDP Growth 0.260 0.072 3.61 0.000
Inflation (CPI) 0.020 0.010 2.00 0.045
Government Transfers -0.055 0.025 -2.20 0.028
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Key Interpretation of Results:

e Fuel Price (0.105): The coefficient for fuel price is positive and significant at the 5% level
(p = 0.021), indicating that a 1 Naira increase in fuel prices is associated with a 0.105%
increase in the poverty rate, holding all other variables constant. This suggests that higher

fuel prices exacerbate poverty in Nigerian regions.

o GDP Growth (0.260): The GDP growth coefficient is positive and highly significant (p =
0.000), suggesting that 1% increase in GDP growth is associated with a 0.26% increase
in the poverty rate, which may appear counterintuitive. However, this could reflect the

inequality in how economic growth is distributed across different regions of Nigeria.

o Inflation (CPI) (0.020): The inflation rate has a significant positive impact on poverty
outcomes, with a 1% increase in inflation leading to a 0.02% increase in the poverty rate
(p = 0.045). This indicates that higher inflation is linked to worsened poverty levels, likely

due to rising costs of living.

e Government Transfers (-0.055): Government transfers have a negative and statistically
significant coefficient (p = 0.028), implying that government welfare programs help
reduce poverty. A 1% increase in government transfers leads to a 0.055% decrease in the

poverty rate, highlighting the positive impact of social safety nets.

The Fixed Effects Panel Regression model reveals important insights into the regional variations
in poverty outcomes across Nigeria. The significant relationships between fuel prices, GDP
growth, inflation, and government transfers provide valuable policy recommendations. Higher
fuel prices contribute to increased poverty, while government transfers can help mitigate the
negative effects. This analysis underscores the importance of considering regional factors when

designing policy interventions aimed at poverty alleviation.
4.1.3. Robustness Checks

In econometric analysis, robustness checks are critical for ensuring the validity and reliability of
the results. These checks help identify potential issues such as multicollinearity,

heteroscedasticity, and autocorrelation, which can distort the interpretation of the regression
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results. By conducting these tests, we ensure that the estimates are both consistent and efficient.

Table 4.4: Robustness Check Results

Test Statistic p-Value
Variance Inflation Factor (VIF) 1.95 -
White's Heteroscedasticity Test 3.02 0.013
Durbin-Watson Statistic 1.83 -

Interpretation of Robustness Checks Results
1. Variance Inflation Factor (VIF):

o The VIF value for the model is 1.95, which is well below the typical threshold of 10. This
suggests that there is no severe multicollinearity in the model. The independent variables
(e.g., Fuel Price, GDP Growth, Inflation, Government Transfers) are not highly

correlated with each other, and the regression coefficients are stable.
2. White's Heteroscedasticity Test:

e The White's test statistic is 3.02, with a p-value of 0.013. Since the p-value is less than
0.05, we reject the null hypothesis of homoscedasticity and conclude that there is
heteroscedasticity in the model. This indicates that the variance of the residuals is not
constant across observations. This may require further adjustment, such as using robust

standard errors to correct for heteroscedasticity.
3. Durbin-Watson Statistic:

e The Durbin-Watson statistic is 1.83, which is close to the ideal value of 2, indicating no
significant autocorrelation in the residuals. This suggests that the assumption of

independence of errors holds, and the regression estimates are efficient.
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The robustness checks suggest that the model is generally well-behaved, with no serious
issues of multicollinearity or autocorrelation. However, the presence of
heteroscedasticity implies that the standard errors of the regression coefficients may not be
accurate, which could affect hypothesis testing. To address this, we may consider using

robust standard errors to obtain more reliable estimates for statistical inference.

4.1. Impact of Fuel Subsidy Removal on Poverty Outcomes
Main Findings

The regression analysis reveals that the removal of the fuel subsidy had a significant positive effect
on poverty rates in Nigeria, as shown by the interaction term Post_Subsidy X SubsidyRemoval in
the Difference-in-Differences (DiD) model. Specifically, the coefficient of 0.120 indicates that the
removal of the fuel subsidy led to a 12% increase in poverty rates, after controlling for other

macroeconomic variables such as GDP growth, inflation, and the exchange rate.

o Interpretation: The positive coefficient suggests that, after the fuel subsidy was removed,
the cost of fuel increased, which likely raised transportation and production costs. This

increase in living costs disproportionately affected low-income households, thus raising the
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« Fiscal Policy Trade-offs: Thc 1Indings NIgNIIgnt the trade-olT that governments face when
considering subsidy removal. While fuel subsidy removal may be seen as a necessary fiscal
reform to reduce government spending and improve budget allocations, it poses significant
challenges for poverty alleviation. This suggests that fiscal policy aimed at reducing
subsidies should be accompanied by targeted social safety nets (e.g., cash transfers or food

assistance) to protect the most vulnerable populations.

o Long-term Economic Strategy: Policymakers should consider implementing gradual
subsidy removals or providing compensatory mechanisms for households directly affected
by price hikes. For example, the government could explore measures such as income
redistribution programs or public transportation subsidies to mitigate the negative

effects on low-income households.
4.2. Impact of Macroeconomic Variables
GDP Growth

o Interpretation of the Coefficient: The GDP growth coefficient in the regression model is
0.300, indicating a positive relationship between economic growth and poverty reduction.
This result suggests that an increase in the national income level reduces poverty rates, likely
through improvements in employment opportunities, income, and access to basic goods and

services.

e Policy Implications: Policymakers should focus on fostering inclusive growth to ensure
that economic expansion benefits all segments of society, particularly low-income
households. This can be achieved through targeted employment programs, education, and
healthcare initiatives, ensuring that economic growth translates into tangible benefits for

the poor.
Inflation (CPI)

o Interpretation of the Coefficient: The inflation coefficient is 0.010, meaning that higher
inflation is associated with higher poverty rates. This aligns with the theory that inflation

erodes the purchasing power of households, particularly those with low incomes who spend
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a larger proportion of their income on essential goods and services (e.g., food, fuel).

e Policy Implications: Inflation control is critical for ensuring that fuel price increases do
not exacerbate poverty. The Central Bank of Nigeria (CBN) could consider tightening
monetary policy or targeting inflation rates through exchange rate stabilization and
interest rate adjustments to keep the cost of living under control. Moreover, the
government could implement price control mechanisms or subsidies for basic goods and

services to buffer the impact on low-income households.
Exchange Rate

o Interpretation of the Coefficient: The exchange rate coefficient is 0.015, indicating that
currency depreciation leads to higher domestic prices, including for fuel. Since Nigeria
is a net importer of fuel, the depreciation of the Naira increases the cost of imported goods,

particularly fuel, leading to higher production costs and ultimately, higher poverty rates.

o Policy Implications: Exchange rate volatility can have a direct impact on household
welfare, particularly in fuel-import-dependent economies like Nigeria. To mitigate the
adverse effects of exchange rate fluctuations, the government could explore policies aimed
at stabilizing the Naira through better foreign exchange management, export

diversification, and domestic production of petroleum products.
4.3. Urban vs. Rural Impact

It is important to understand whether the impact of fuel subsidy removal is uniform across different
geographic areas, particularly between urban and rural households. These two groups may face
differing levels of exposure to fuel price increases and differing access to government compensation

mechanisms.
Urban vs. Rural Interaction Model

We can examine the differential impact by adding interaction terms for urban and rural variables

in the regression model. This will help us assess whether urban households experience different
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outcomes compared to rural households following the subsidy removal.

e Urban Households: Urban households are more likely to have better access to alternative

transportation and higher incomes, potentially reducing the severity of the impact.

e Rural Households: Rural households are more likely to be dependent on agricultural
production and transportation costs, making them more vulnerable to the increase in fuel

prices.

Table 4.5: Urban vs. Rural Impact

Variable Coefficient Std. Error  t-Statistic = p-Value
Post_Subsidy Removal x Urban 0.105 0.045 2.33 0.021
Post_Subsidy Removal x Rural 0.135 0.060 2.25 0.024
Fuel Price 0.120 0.055 2.18 0.035
GDP Growth 0.250 0.078 3.21 0.001
Inflation (CPI) 0.018 0.008 2.25 0.024
Exchange Rate 0.012 0.005 2.40 0.020

Interpretation of Urban vs. Rural Impact

o Urban Coefficient: The coefficient for the urban interaction term (0.105) suggests that
urban households experience a 10.5% increase in poverty following the fuel subsidy

removal. This impact is statistically significant (p-value = 0.021), but smaller compared to
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rural households, possibly due to better access to compensatory mechanisms such as public

transport and better job opportunities.

e Rural Coefficient: The coefficient for the rural interaction term (0.135) suggests that
rural households face a 13.5% increase in poverty following the subsidy removal. This
result is also statistically significant (p-value = 0.024), highlighting the greater vulnerability
of rural households, who are more reliant on fuel for agricultural activities and
transportation.The findings from this section emphasize the differential impact of fuel
subsidy removal on various groups in Nigerian society. While GDP growth and inflation
play key roles in shaping poverty outcomes, the fuel subsidy removal disproportionately
affected rural households, with urban households also facing significant but smaller
effects. These insights suggest the need for tailored policy interventions to cushion the

effects of subsidy removal on the most vulnerable populations, especially in rural areas.
4.4  Discussion of Findings

The findings of this study on the impact of fuel subsidy removal on household welfare align
closely with the results of several other studies in both developing and developed economies,
particularly in terms of the adverse effects of fuel price hikes on poverty outcomes. The
regression analysis reveals that the removal of fuel subsidies significantly increases poverty
rates, with the key finding being that the interaction between the post-subsidy period and
subsidy removal leads to a 12% increase in poverty rates. This result resonates with
Adebayo, Okafor, and Bello's (2021) investigation in Nigeria, where the authors found that
fuel subsidy removal led to a notable increase in transportation and food costs, exacerbating
poverty levels, especially in rural areas. Both studies underscore the burden faced by low-
income households in the wake of higher fuel prices, suggesting that fuel subsidy removal
exacerbates the financial strain on these households, particularly those who are already
vulnerable. The findings from this study also complement the work of Olufemi, Taiwo, and
Ogunyemi (2020), whose analysis of Venezuela’s fuel subsidy reduction indicated that such

reforms resulted in sharp increases in inflation, which disproportionately affected the poorest
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households. This inflationary pressure was similarly noted in our study, where a positive

relationship between inflation and poverty rates was observed.

Moreover, the empirical findings of this study also support the theoretical frameworks
applied, particularly Fiscal Federalism Theory and Cost-Benefit Analysis (CBA) Theory.
The concept of fiscal federalism, which emphasizes the coordination between different
levels of government in resource allocation, is relevant here, as the study finds that fuel
subsidy removal had substantial fiscal effects, but without adequate compensatory
mechanisms, it led to negative consequences for household welfare. The argument that
governments may not always effectively redistribute the savings from subsidy removal to
the most vulnerable groups—due to inefficiencies or corruption—aligns with the concerns
raised by critics of fiscal federalism. In this context, while the Nigerian government may
have experienced fiscal savings, the lack of effective redistribution mechanisms resulted in
negative welfare impacts for low-income households, particularly in rural regions. This is
consistent with the conclusions drawn by Hasan, Mubarak, and Fadi (2019), whose study on
Egypt demonstrated that fuel subsidy cuts significantly increased the cost of living,

particularly for vulnerable urban populations, even as fiscal deficits were reduced.

Similarly, the application of CBA Theory provides a structured method for assessing the
trade-offs associated with the fuel subsidy removal. The theory suggests that policymakers
should weigh the benefits of fiscal savings against the costs imposed on households. The
findings from the study suggest that while the government gained fiscal savings by removing
fuel subsidies, these gains were largely outweighed by the negative welfare effects on
households, particularly those in rural areas. This notion is supported by Arief, Farida, and
Ibrahim's (2018) study on Indonesia, which found that the fuel subsidy removal led to
significant price increases in basic goods and services, most notably transportation,
exacerbating poverty for the poorest households. Similarly, the current study finds that
increased fuel prices disproportionately affect low-income households, particularly those in

rural areas, where alternatives for compensatory mechanisms are limited.
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Moreover, the study's findings are also aligned with those of Rachid, Faizah, and Karim
(2021) in Algeria, who found that the removal of fuel subsidies led to a considerable increase
in the cost of living, especially for low-income families in rural areas. Their recommendation
for infrastructure development and the expansion of cash transfer schemes to protect
vulnerable populations mirrors the policy implications suggested by this study. The positive
impact of government transfers on poverty reduction observed in our fixed effects regression
model further supports the call for targeted social safety nets to mitigate the adverse effects
of subsidy removal. In particular, the coefficient for government transfers in the panel
regression model highlights that a 1% increase in transfers leads to a 0.055% decrease in
poverty rates, reinforcing the argument that well-targeted government intervention can help

alleviate the hardship caused by subsidy removal.

This analysis also highlights the regional disparities in the impact of subsidy removal on
household welfare. While urban households experience a relatively smaller increase in
poverty, rural households are disproportionately affected. This result aligns with Adebayo,
Okafor, and Bello's (2021) findings in Nigeria, which pointed to the greater vulnerability of
rural households due to their dependence on agricultural production and limited access to
compensatory mechanisms. Similarly, in Venezuela, Olufemi, Taiwo, and Ogunyemi (2020)
found that low-income households faced significant economic hardship due to inflation
following subsidy cuts, with rural areas being hit hardest. The theoretical framework of
Fiscal Federalism further supports the need for targeted interventions at the regional level,

as different regions experience varying levels of vulnerability to price shocks.

In conclusion, the findings of this study underscore the complex interplay between fiscal
policies, poverty, and macroeconomic variables, highlighting the importance of considering
both the short-term and long-term welfare impacts of fuel subsidy removal. The insights
drawn from the empirical review and the theoretical frameworks applied in this study
suggest that, while fiscal reforms like subsidy removal may be necessary for economic

stabilization, they should be carefully implemented with compensatory measures that target
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vulnerable populations, particularly in rural areas. The study calls for a comprehensive
policy response that includes both fiscal adjustments and social protection programs to
ensure that the benefits of subsidy removal are not outweighed by its adverse effects on

household welfare.

Conclusion

This study demonstrates that fuel subsidy removal significantly increases poverty rates, especially
for low-income and rural households. The findings align with similar studies from Nigeria,
Venezuela, Egypt, Indonesia, and Algeria, emphasizing the negative impact of subsidy removal on
household welfare. While fiscal savings were achieved, the welfare consequences, including higher
inflation and fuel prices, disproportionately affected vulnerable populations. Thus, the study
underscores the importance of implementing compensatory measures to mitigate these adverse

effects, particularly for rural households.
Recommendations

1. Targeted Social Protection: Implement cash transfers and food assistance to protect low-

income households, especially in rural areas.

2. Gradual Subsidy Removal: Introduce gradual subsidy reductions to allow households to

adjust.

3. Economic Diversification: Promote policies to reduce dependency on fuel imports and

stabilize the exchange rate.

4. Public Awareness: Increase awareness about government programs aimed at mitigating

subsidy removal impacts.

5. Infrastructure Investment: Invest in public transportation and local infrastructure to reduce

the burden of increased fuel costs.
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