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Abstract 

Fuel subsidies are the most pervasive and controversial fiscal tool in Nigeria due to distributional and 
welfare impacts of the pricing policy. Petroleum product pricing reforms continue to be difficult, due to 
the original objective of this policy which is to protect the interests of low-income households that could 
not afford the petroleum products at free market price. This study examined the effect of petroleum 
products prices on household’s welfare and determined the distributional characteristics of petroleum 
products prices in Nigeria using quintile analysis approach. The study revealed that petroleum products 
subsidies do not have the same welfare and distributional impacts across the households in Nigeria. This 
study found that, in Nigeria, poor households do not react in the same manner as rich households 
regarding petroleum products consumption. Thus, targeted fuel subsidies should be preferred to universal 
fuel subsidies.  

Keywords: Welfare; Distributional Impact; Seemingly Unrelated Regression technique; Petroleum 
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Introduction 

The domestic market for the petroleum products in Nigeria is far from being competitive in the 
classical sense. For strategic reasons, some form of insulation of the market from vagaries of the 
world oil market makes imperative policy intervention. The economics of the policy 
intervention is to affect positively welfare and distributional impact of the petroleum products 
pricing policy in the country. To a large extent, therefore, the pricing policy has emphasized 
overtime the introduction and implementation of subsidies, all with a view to alleviating poverty 
and welfare improvement of the populace.  

A lot of studies and reports confirm the negative role of the subsidies directly on the budget and 
therefore threatening the sustainability of the public finances (for a good review, see Ellis, 2010; 
World Bank, 2010). The positive sides of the subsidies are assumed to benefit final consumers 
through lowering prices of energy and food and to producers by reducing the cost of 
intermediate inputs. As a result, subsidies cushion the effects of imported inflation and the 
additional subsequent inflation generated by the cost of the imported inputs. However, 
untargeted subsidies have tendency to favour a group of rich consumers over the poor missing 
the goal of protecting vulnerable people. The controversy emerges in Nigeria whether 
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subsidized fuel used by cars, motorcycles, intra-city trucks, lorries and household cooking stove 
are directly or indirectly beneficial to the poorest or richest households. The perception that 
considerable subsidy on fuel has led to significant consumption by the better off households in 
Nigeria needs an empirical investigation to determine distributional characteristics of petroleum 
pricing policy. However, in the context of earlier discussion on the effectiveness of petroleum 
products pricing policy in improving access to petroleum products by low-income earners in 
Nigeria, this issue does not seem to be in any danger of being over thrashed.  

Much has been written on petroleum products pricing in Nigeria (Iwayemi, 1993; Adenikinju, 
1995; Adenikinju, 2000; Hossain, 2003; Iwayemi, Adenikinju and Babatunde, 2010; Iwayemi 
2011; Adenikinju, 2011; Adagunodo, 2013). However, a review of existing studies on welfare 
impact of petroleum products pricing policy indicated mixed results. While a number of studies 
confirm the notion that the benefits of fuel subsidies are regressively distributed, others show 
contrary results. Also, the available studies on petroleum products demand elasticities estimates 
in Nigeria are exclusively based on aggregate data that are subject to aggregation problems and 
make distributional welfare impacts impossible to address. These call for more studies on 
welfare and distributional impacts of petroleum products pricing policy in Nigeria. The main 
objective of this study is to assess welfare and distributional impacts of petroleum products 
pricing policy in Nigeria. This study is organized under four sections. Following this is section 
two which presents a review of empirical studies on this subject matter. Data sources and 
research methodology are presented in section three. Section four features empirical results, 
discussion of findings and conclusions are discussed in section five and six respectively.  

Review of Literature 

There have been studies on subsidies and economy, and many researchers have directed the 
focus of their studies on subsidies as well as household both within and outside Nigeria. Several 
findings emanate from various empirical investigations on energy price reform and petroleum 
products subsidy in particular and its effect of removal on household welfare. A number of 
studies confirmed that benefits of fuel subsidies are regressively distributed (Coady and David, 
2006; Coady et al, 2010; Grenado et al, 2010; Verme et al., 2014; Kpodar, 2006; Lin, Jiang and 
Lin, 2009; Freund and Wallich, 2000).  

Coady, et al. (2010) discovered that over 80% of the total benefits on gasoline subsidies go to 
the richest 40% of households. For diesel and liquefied petroleum gas, respectively, over 65% 
and 70% of benefits go to these income groups. Evidence has shown that, subsidies, particularly 
fuel subsidies, are costly when compared to other alternative policies. This study differs from 
that of Adagunodo (2013) by examining distributional characteristics of petroleum pricing 
policy using quintile analysis approach. This study has also shown that further insight can be 
sought by disaggregating the data into quintile which provide further information on welfare 
and distributional impact of petroleum pricing policy in Nigeria.  

Olivia and Gibson (2008) used the marginal social cost approach to evaluate the equity and 
efficiency of subsidy reform in Indonesia. The study concluded that the large subsidies on 
kerosene should be reduced. Kojima and Bacon (2001) argued that subsidizing fossil fuel had 
high costs. It also showed that universal price subsidies always benefit high income households 
more than the poor, because richer households consumed more energy than the poor. The study 
concluded that subsidies only gave the consumers financial incentives to consume more of the 
subsidized commodities which led to deadweight loss. Also Bacon and Kojima (2010) reported 
that subsidies had unintended consequences in the thirty eight developing countries studied, 
such as fuel adulteration, smuggling, and benefits that go mostly to the better-off. Kebede 
(2006) examined the effectiveness of energy subsidies for kerosene and electricity in Ethiopia 
and came to conclusion that subsidies benefited more rich households than low income groups. 
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Saboohi (2001) found evidence that negative effects could be minimized and net income of the 
poor in Iran could be increased if the energy subsidy reform is accompanied by a mechanism of 
recycling back of some revenue to lower income households. Pitt (1985) concluded that fuel 
subsidy was inefficient tool to narrow the income inequality across households. Andriamihaja 
and Vecch (2007) showed contrary result in Madagaster. The authors concluded that the benefit 
of introducing price subsidies would be progressive; that is, in percentage terms, subsidy would 
benefit poor householdmore than rich household.  

Research Methods 

This section focuses on theoretical framework, model specification and the analytical technique 
used for estimating the model of the study towards achieving stated objectives. It evaluates the 
models adopted in the study which contains the strength and weakness of such model.  

Theoretical framework and model specification 

The marginal social cost approach originated with Feldstein (1972) and Ahmed and Stern 
(1984)and is based on the optimal commodity taxation rules derived by Ramsey (1927) and 
Samuelso (1986). Feldstein (1972) introduced the concept of distributional characteristics of a 
good as a way of explicitly considering the distributional equity of optimal prices and taxes. By 
considering not just efficiency but also fairness, the distributional characteristic represents a 
value judgment. The distributional characteristic is commonly used to examine distributional 
consequences from indirect taxes and price changes (See, for example, Newbery (1995), Ray 
(1999), Liberat (2001), Decoster and Schokkaert (1989). Thus, following Newberry (1995), the 
distributional characteristics, di for ith good is: 

			
∑ .

.
           (1) 

Whereϖ ≡ ∑ βh is the average of social utility weighs over all households and Xi≡ ∑ xi
h is 

the aggregate consumption of the ith good. In money terms, household h is worse off by the 
quantity consumed, xi

h, or in utility terms is worse off byαhxi
h (see Decoster and Schokkaert 

1989; Adagunodo, 2013) 

The marginal welfare cost	 msci) can therefore be defined as: 

    msc	=	 /             (2) 

Goods with low marginal cost ratios are those that are candidates for either a tax increase or a 
subsidy reduction. When all the ratios are the same there is no further scope beneficial reform 
(see Newbery and Stern 1987; Santoro 2007; Ahmed and Stern 1984, Olivia and Gibson, 2008). 
Interpretation becomes somewhat easier when we rewrite marginal social cost in the way 
suggested by Olivia and Gibson (2008) as: 

msci
	 p

1 	 1 ∑
         (3) 

The first term of the denominator in equation (3) measures the own –price distortionary effect of 
the subsidy. The last term is the sum of the subsidy factors multiplied by cross price elasticities, 
and captures the effects on other good (and resulting revenue changes) from subsidy reform on 
good I. The information necessary to implement equation (3) can be divided into three 
categories. The first category consists of economic variables which in principle can be directly 
observed: the individual expenditures on different commodities ( ), the market expenditures 
on different commodities ( ) and subsidy rate as a fraction of consumer price ( *). This 
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second category consists of the uncompensated price elasticities. These summarise behavioural 
reactions and have to be estimated. The pure value judgments embodied in the welfare 
weights , are classified in a third category which was operationalised through a sensitivity 
analysis.  

Let us first consider the case where we would neglect all changes in consumption pattern. If the 
assume that εki 0∀k, i.	Equation (3) then reduce to:  

																																																																										mscI ∑ βhxi
h/Xi                                                        (4) 

The marginal welfare cost of subsidy reform for any commodity, then coincides with the 
distributional characteristics of that commodity, as introduced by Feldstein (1972). This concept 
summarises the variation of consumption pattern across income classes by weighting the market 
shares of the different households in the consumption of commodity i, using theβh’s as weights. 
The empirical model applied in this study to get price responses needed for the marginal reform 
calculation in equation (4) is Almost Ideal Demand Systems (AIDS) model which was 
developed by Deaton and Muellbaue (1980a, 1980b). This model is extremely useful as it 
allows the demand system to have many desirable properties such as additivity, separability, and 
the capacity to classify goods by category (necessary, inferior and luxury good).  

Therefore, the AIDS Model is defined as follows: 

																																						wiqn ∝ ∑γij βiqLo	 Yqn ∑γijqPij ∑ δiq Zqni Uiqn                                          (5) 

with	i 1,…K, and	K	being	the	number	of	consumption	items	which	is	AGO, PMS and 
DPK; 

n =I …N, represents the household and N is the number of households in the sample;  

q is quintile q 1, 2, 3, 4, 5 with 1 for the poorest quintile households and 5 for the richest 
quintile households; 

wiqn	is	budget/expenditure share of household nfortheith good, and quintile; 

pi is the price of good ith ; 

Yqnis the household total per capital expenditure as a proxy to her/his total income. Zis a vector 
of household characteristics which includes household size, age, sex, schooling, homeowners, 
number of rooms in the house, workers status, and marital status. δiq	is a parameter related to 
household n characteristics, and u is an error term included in the model for estimation 
purpose. But since household budget does not contain price any information on prices, the term 
∑γijqPij are excluded from equation (5), thus, the adapted form of AIDS model is reduced to the 
Engel curves. Therefore, the reduced form of the AIDS model is given as: 

                                                wign ∝ ∑γij βigLo	 Ygn ∑ δiq Zgni Uign                                           (6) 

Based on extant literature on welfare and household, this study made use of a number of 
household, economic and demographic variables as possible determinant of welfare and explore 
household consumption expenditure for specific quintile to assess distributional and welfare 
impact of pricing policy (see Table 1). The marginal social (equation 4) provided necessary 
information on cost associated with pricing reform on each product. This study also examined 
characteristics of household at lower and upper quintiles in order to focus on the impact of the 
characteristics for poor households at the lower end of the income distribution (quintile1) and 
for the relatively better off households at the high end of the income distribution (quintile5).  
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Table 1. Variables and Abbreviations Used 

Variables Abbreviations 
Premium Motor Spirit PMS 
Automotive Gas Oil AGO 
Dual Purpose Kerosene DPK 
Household Characteristics Z 
Budget Share W 
Household Total Per Capita Expenditure Y 
Quintile G 

Source: own compilation.  

Data and estimation techniques 

Records of expenditure, household income, quantity purchased, family size, age of the head of 
household, occupation of the household head, educational level of household head and 
ownership of the apartment were obtained from National Bureau of Statistics (NBS). Nigeria 
Living Standard Measurement Survey of 2010 (LSMS Data) contains 33, 663 households was 
considered as the representative of the larger population. Data collected were analysed using 
Seemingly Unrelated Regression technique. In order to assess the impact of fuel price changes 
on household demand and welfare implication, we estimate a standard demand model separately 
income groups –as Nesbakke (1999) does, although doing so sacrifices sample size since sample 
used was divided into various quintile based on the size of their annual income.  

In this precise case where the price variables were not observed in the dataset, the traditional 
methods of estimation cannot estimate price elasticities. However, from the recent 
developments of the demand models, a possibility exists with the utility separability assumption 
to exceed this problem. The concept of separability postulates that the goods which intervene 
together in the formation of the utility can be gathered together, in the way, those which 
intervene only in one general direction through the budgetary constraint can also be put together 
(Sadoulet, and De Janvry 1995). Several types of separabilities were postulated, the certain 
more restrictive ones than the others. (see Frisch, 1959; Brown and Deaton, 1972; Deaton 
1997). The most restrictive separability, traditionally used is introduced by Frisch (1959): each 
good belongs to a given group, it is strong separability. This reduces the number of parameters 
to be estimated in the systems of demands. Thus, the additivity of the preferences is a particular 
case of strong separability.  

The advantage of strong separability or the additivity of the preference is that the only 
knowledge of the income elasticity and the currency flexibility allowing price elasticities. Thus, 
there is no need more relative variations on the goods’ prices to estimate elasticities (Deaton and 
Muellbauer, 1980a). Thus with assumption of strong separability or additivity of preferences, 
goods own- and cross- price elasticities ( 	are related to expenditure elasticities ( 	 , 
budget share (  and money flexibility ( ) are given by equation (7) and (8): 

                         																																	 	 	– 	 	 	                                              (7) 

                                                              	 1 	) 	 																																																						 8) 

Price elasticities are a function of the budgetary shares, budget elasticities and the parameter 
	(Sadoulet, and De Janvry, 1995). The Marshallian demand function is the solution of a utility 

maximization programme under budgetary constraint. Elasticities resulting from the ordinary 
demands in their turn make it possible to derive the function from Hicksian demand starting 
from the equation of Slutsky which makes possible to empirically connect Marshalian demands 
to the Hicksian demands. Thus, compensated elasticities become function of 
Marshalianelasticities and the budgetary shares (Varian, 1992).  
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Presentation of Results  

The main objective of this section is to present empirical facts on distributional and welfare 
impact of petroleum products using quintile analysis approach.  

Descriptive statistics 

The descriptive statistics for the household’s expenditure share are reported in Table 2, 
household spent 0. 8 percent of the budget on diesel and increases as household belong to higher 
quintile. Majority of house in bottom 20% did not consume diesel, only few that can afford big 
generating set consumed the product. It took less than one percent of their budget share. For 
PMS, budget share increases as household move from lower quintile to higher quintile. On 
average, household spent 8. 8 % of their budget on PMS. The middle income (Quintile3) spent 
9. 2 % of their expenditure on PMS which was higher than those spent by households in 
Quintile5. This indicated that middle income earner had largest budget share for petrol 
compared to those in bottom 20% and top 20%. This clearly indicated that petroleum products 
prices did not have direct welfare impact on low income earner as majority did not have 
vehicles and appliances using petrol. The majority of top 20% household spent 6. 8 % of their 
budget on PMS. The result of PMS resembles S-shaped Engel curves (see Bradshaw et al 1987). 
Household reached the point of inflexion at the middle income. Beyond this point PMS 
becomes less important for households and any additional income can be devoted to other 
goods. The case of DPK confirmed the notion that majority of household in bottom 20% used 
charcoal and firewood for heating and cooking. Those in low quintile spent 7. 2% of their 
budget on DPK which signified that majority of households in this quintile used kerosene and 
traditional fuel for cooking and lightening.  

Table 2. Mean of expenditure by quintile 

Products Quintile1 Quintile2 Quintile3 Quintile4 Quintile5 All 

PMS 
0. 01068 

(0. 00087) 
0. 01837 

(0. 00769) 
0. 09217 

(0. 00298) 
0. 08712 
(0. 00286 

0. 09014 
(0. 00953 

0. 08814 
(0. 01315) 

DPK 
0. 07259 

(0. 01836) 
0. 06228 

(0. 03618) 

0. 05001 
(0. 00377) 

 

0. 03681 
(0. 03829) 

0. 002847 
(0. 001391) 

0. 06131 
(0. 01180) 

AGO 
0. 00018 

(0. 00059) 
0. 00021 

(0. 00017) 
0. 00023 

(0. 00291) 
0. 01882 

(0. 00171) 
0. 023981 
(0. 01749) 

0. 00877 
(0. 00161) 

Source: own computation using household survey data. Standard deviation is in parenthesis. 

Welfare impact of petroleum products pricing policy 

The final goal of this study is to examine distributional welfare impact of petroleum products. 
This can be done with the use of elasticities. These measure how household respond to change 
in income or prices. With knowledge of these elasticities, we can analyse the impact of 
government policy through petroleum product price change, either it removes fossil fuel 
subsidies or it change them. In this regard, from Seemingly Unrelated estimation, we derived 
price and income elasticities for each quintile.  

Table 3 provides information about heterogeneity in households ‘demand elasticities. The 
results showed that price elasticity (in absolute terms) was positively correlated with household 
income: all else being equal, a 10 percent increase in the price of kerosene led to 0. 4 decline in 
kerosene consumption by household in the bottom quintile, but a 0. 8 percent for households in 
the top quintile (Quintile5) - a declined more than two times as large, this was similar to what 
obtained by Bhatia (1987, 1988). Also, a 10 percent increase in the price of gasoline led to 1. 6 
declined in gasoline consumption for poorest households but 0. 014 for those in middle income 
and 0. 023 for the richest quintile. It was also observed that a 10 percent increase in the price of 
diesel led to 8. 1 declined in diesel consumption in poorest quintile and 0. 06 for the richest 
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quintile. The results show that households in high income group had a higher price elasticity for 
DPK (-0. 8771) than low income households (-0. 4341), which is explained by the fact that high 
income group can afford alternative energy for cooking and lightening. Hence, their marginal 
utility from kerosene consumption is comparably low. If high income earner reduces kerosene 
consumption as prices increase, the loss of utility is comparably low. In contrast, low income 
households face larger loss of utility if kerosene price increase and thus they do not reduce their 
consumption to the same extent as high income households. The case of PMS did not present 
clear pattern but elasticity of low quintile group (poorest) was higher than that of high quintile 
group (richest) which indicated low loss of utility if low income earner reduce the consumption 
of PMS compared to those in quintile5. Households in low income had a higher price elasticity 
compared to high income households for AGO. Households in low income quintile spent less on 
diesel; marginal utility from diesel consumption is comparably low.  

Table 3. Uncompensated price elasticitiesfor petroleum products by quintiles 

Price elasticities 

Products Quintile1 Quintile2 Quintile3 Quintile4 Quintile5 
Kerosene -0. 0431 -0. 0605 -0. 0759 -0. 6211 -0. 8771 

Petrol -0. 1631 -0. 0481 -0. 0149 -0. 0198 -0. 0231 

Diesel -0. 8121 -0. 6731 -0. 6119 -0. 4531 -0. 0615 

Source: own estimation using STATA 12 version.  

There is need to estimate welfare loss as percentage of household income in each quintile in 
order examine the welfare impact of pricing reform in each quintile1. This study adopts the 
technique used by Zhang (2015) which combine price elasticities, income elasticities and mean 
of exogenous variable for household in each quintile to estimate welfare loss as percentage of 
income as derived in Table 4. The welfare loss is given by: 

																																																																																 = )                                                                  (9) 

While  is the welfare loss as percentage of household income,  is constant which is 
calculated as mean of exogenous variable for household in each quintile,  is price 
elasticity	,	and	 ∆ ∆ . Table 4 summarises estimated welfare loss as percentage of income 
by quintile. The welfare loss for DPK price reform was estimated to be 1. 85 percent of 
household disposable income, for households in the bottom quintile on average compare with 0. 
75 percent of disposable income, for those in top quintile. For PMS, the welfare loss was 
estimated to be 2. 61 percent of household disposable income, for those in middle quintile 
compared with 1. 36 percent of disposable income for those was the bottom quintile and 2. 16 
percent of disposable income, for those in top quintile. It is also observed for AGO that welfare 
loss for richest was 2. 48 percent compared with 0. 31 percent for poorest household. This was 
consistent with results obtained in other developing countries (Vermeet al., 2014, 2009).  

  

                                           
1 Coady et al (2006) multiplying budget share by percentage increase in fuel price to estimate a real 
income effect as 	 %∆ ) 
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Table 4. Welfare loss as percentage of household income by quintile 

Quintile 
Products Quintile1 Quintile2 Quintile3 Quintile4 Quintile5 

Kerosene 1. 85 1. 11 0. 97 0. 89 0. 75 
Petrol 1. 36 1. 78 2. 61 2. 44 2. 16 
Diesel 0. 31 0. 49 1. 77 2. 31 2. 48 

Source: own estimation. 

Affordability of petroleum products prices 

A narrower way of assessing the distributional impact of pricing policy is to look at its effect on 
the affordability of petroleum products. Affordability is usually measured by the affordability 
ratio- the share of income or expenditure allocated to a specific good or service (World Bank 
2009, 2010). A petroleum product is considered to be affordable if the affordability ratio is less 
than 10 percent (see Lee 2007; Bagdadlioguet al. 2009). Table 5 shows affordability ratios for 
all petroleum products in each quintile. The affordability ratios for PMS, AGO and DPK were 
less than 10 percent in all quintiles which indicated that the products were affordable in Nigeria. 
The affordability ratio for DPK for poorest household was 7. 7 percent compared to 2. 8 percent 
of the richest household. It was observed from the results that as household moved from lower 
to higher quintile, affordability ratio for DPK declined, while that of AGO increases as we 
moved from poorest quintile1 to the richest quintle5. The affordability ratio of PMS was 9. 6 for 
middle income household compared to 9. 5 of richest household.  

Table 5. Affordability Ratio 

Quintile/Products DPK PMS AGO 
Quintile (poorest) 7. 71 1. 10 0. 02 
Quintile2 6. 23 1. 82 0. 02 
Quintile (Middle Income) 5. 10 9. 61 0. 81 
Quintile4 3. 62 9. 21 1. 80 
Quintile (Richest) 2. 81 9. 50 2. 33 

Source: own estimation. 

Distributional characteristics of petroleum products prices 

The distributional characteristic is used to measure the extent to which consumption of a 
particular good is concentrated in those households which are deemed to be socially deserving 
where ”socially deserving” is recognized the consumption of the ith good by the househol (qi

h) 
with its marginal social utility and aggregating across households. The distributional 
characteristic is based upon a static analysis of the distribution of expenditure over the 
population and the welfare weights placed upon different groups. The higher distributional 
statistics (lower ranked) imply that these goods are purchased more intensively by poorer 
households.  

The marginal welfare cost of subsidy reform for any commodity coincides with the 
distributional characteristics of that commodity when efficiency aspect of reform is neglected as 
introduced by Feldstein (1972). This concept summarises the variation of consumption pattern 
across income classes by weighting the market shares of the different households in the 
consumption of commodity i, using theβh’s as weights. The results of equation (4) are presented 
in Table 6. 

Table 6. Distributional Characteristic of Petroleum Products Prices  

Products e o e 0. 5 e 1 e 2. 0 e 5. 0
PMS 1. 0000 0. 8881 0. 8303 0. 5318 0. 5159 
DPK 1. 0000 0. 8121 0. 8513 1. 0006 1. 1973 
AGO 1. 0000 0. 8877 0. 8147 0. 4891 0. 3169 

Sources: Own estimation using STATA 12 version. 
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It is obvious from equation (1) that these depend on inequality aversion parameter. If we do not 
care about distributional impact (e 0 , they are all equal to one. As the value of inequality 
aversion (e) increases, necessities products have a value comparatively higher than luxuries 
ones for the distributional characteristics. The larger coefficient of inequality aversion attached 
larger value to the products often consumed by the poor and relatively smaller value to those 
consumed by household that are better off. Moving across to the right in Table 5 the e parameter 
increases, giving larger values to the goods most heavily consumed by the poor and relatively 
smaller values to those consumed by households that are better off. For e = 0. 5, kerosene 
received the lowest social weight, it was most attractive candidate for price increase. 
Consequently, as e increases further, kerosene loses its place as the most attractive candidate for 
a price rise, becoming non attractive when e = 2, since distributional value was greater than one. 
Indeed, with an inequality aversion parameter of e = 2 the lowest social cost of reduced 
government expenditure (or equivalently additional revenue) would come from raising AGO 
prices, followed by raising gasoline prices. The distribution value for AGO was the highest for 
low inequality aversion and lowest for high inequality aversion. This indicated that diesel was 
being consumed by richest member of households. The contrary result was obtained for DPK, 
which signified DPK was consumed by the poorest member of household.  

Discussion of Findings 

The above result demonstrates how price elasticities vary with household income has important 
welfare implications. The burden of kerosene price reform on the poorest quintile measured by 
welfare loss as percentage of income was 2. 4 times that on the wealthiest household. The 
welfare impact of kerosene price reform would evidently be disproportionately borne by low 
income households. This finding showed that poor households had less flexibility to adapt to 
kerosene price increases and also experience a disproportionately greater welfare loss from 
kerosene price reform. This result was in line with result obtained by various studies 
(Gebreegziabheret al 2010; Shimeles&Delelegn 2013; Ouedraogo 2013). The burden of PMS 
reform on the middle income measured by welfare loss as percentage of income was 1. 2 times 
that of the wealthiest. The gasoline pricing policy reform is regressive since middle income 
household suffer welfare loss than the richest. Also, It was observed from the above table that 
the burden of AGO price reform on the wealthiest is 8 times that of the poorest household. 
Nonetheless, the overall welfare impact from petroleum products pricing policy reform was 
limited. The reason was that household in Nigeria spent a relatively small share of their budget 
on petroleum products.  

It was also observed that PMS has highest affordability ratio compared to other petroleum 
products which revealed the sensitivity nature of the products to those households that are not in 
poorest quintile. The case of diesel clearly revealed that households in Nigeria allocated less 
than 3% of their income to this product. The direct welfare impact of deregulation of AGO in 
2006 was minimal since majority of households did not consume the products. The poorest 
household affordability ratio for AGO was close to zero which clearly revealed that poorest 
member of household did not consume diesel and indifferent to the price of diesel using this 
approach. 

A policy maker who is willing to consider distributional implication of pricing policy and has a 
value e 2	can easily derive from Table 6 for his policy prescription. This probably is a 
reasonable value for policy prescriptions (see Stern 1977; Newbery 1995; Liberati 2001; 
Decoster and Schkkaert 1989; Olivia and Gibson 2008). Fore 2, the lower social cost of 
reduced government expenditure (or equivalent additional revenue) would come from removing 
subsidies on AGO and PMS. This result justifies the removal of subsidy on diesel in the year 
2006. The low marginal social cost for PMS indicated the society will incur low social cost if 
price of gasoline is also deregulated since marginal social cost is low. The marginal social cost 
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of cost of kerosene was above unity which signified that the reduction of subsidy on DPK will 
generate high social cost to the poorest member of the society based on this approach. This 
contradicts the argument that kerosene subsidy is not necessary in Nigeria. Government rather 
should strengthen mechanism that will curb the activities of enrich corrupt middle men in the 
production and distribution chain of DPK so that vulnerable member of society can have access 
to this product at the subsidized rate.  

Conclusion 

This study examined the effect of petroleum products prices on household’s welfare and 
determined the distributional characteristics of petroleum products prices, and all with a view 
toexamine welfare and distributional impacts of petroleum pricing policy in Nigeria. The result 
suggests price elasticity differs systematically along income distribution. The different price and 
income elasticities, distributional characteristics observed imply that petroleum product price 
variations do not have the same welfare and distributional impacts across the households. 
Consequently, with above results, universal subsidies on petroleum products are not appropriate 
and fair to entire society. If the goal of a society is to reduce energy poverty in the society, it is 
then important that these subsidies go directly to those who are in need and do not have 
financial capability to afford energy. This study found that, in Nigeria, poor households do not 
react in the same manner as rich households regarding petroleum products consumption, and 
targeted fuel subsidies should be much preferred to universal fuel subsidies.  

There are still a number of improvements that could be made to this approach. For further fuel 
related estimations, panel data analysis is probably worth attempting combined with more 
flexible functional forms. Using panel data will allow for broad micro econometric analyses as 
different households can be compared at different points of time while individual households 
can be observed over time.  

References 

1. Adagunodo, M., 2013. Petroleum Products Pricing Reform: Welfare Analysis Using Household 
Survey. International Journal of Energy Economics and Policy, Vol. 3 (4), pp. 459-472. 

2. Adenikinju, F. A., 1995. Energy Pricing Policy and the Environment in an Oil Exporting Country. 
OPEC Review, Winter, pp. 307-329.  

3. Adenikinju, F. A., 2000. Analysis of Energy Pricing Policy in Nigeria: An Application of a CGE 
Model. Research for development, NISER. 

4. Adenikinju, F. A., 2011. Subsidy on Petroleum Products: Conceptual, Empirical and Policy Issues. 
A Paper presented at Annual Conference of The Nigeria Economics Society (NES). Available 
online. 

5. Ahmed, E. , and Stern, N., 1984. The Theory of Tax Reform and Indian indirect taxes. Journal of 
Public Economics, Vol. 25, pp. 259-289.  

6. Amegashie, A., 2006. The Economics of Subsidies. Cross Road, ISSN 1825-7208 Vol. 6 (2),p.7 -15. 
7. Aldriamihaja, N. &Vecchi, G, 2007. An Evaluation of the Welfare Impact of Higher Energy Prices 

in Madagascar. Africa Region Working Paper Series 106, World Bank, Washington, DC. Asian 
Development Bank. 2009 Energy Policy, Asian Development. 

8. Bagladlioughu, N. , Basaran, A. , Kalaycioughu, S. and Pinar, A., 2009. Integrating Poverty in 
Utilities Governance. United Nation Development Programme Report, Ankara.  

9. Bacon, R. , Bhattacharya, S. , and Kojima, M., 2010. Expenditure of Low-Income Households on 
Energy : Evidence from Africa and Asia. Extractive industries and development series; no. 16. 
World Bank, Washington, DC.  

10. Bhatia, R. , 1987. Energy demand analysis in developing countries: A review. The Energy Journal, 
Vol. 8, Special LDC Issue, pp. 1-32.  

11. Bhatia, R., 1988. Energy Pricing and Household Energy Consumption in India . The Energy Journal 
9, pp. 71–105.  



 Welfare and Distributional Impacts of Petroleum Products Pricing Policy in Nigeria 75 

 
12. Bradshaw, J. , Mitchell , D. and Morgan, J., 1987. Evaluating Adequacy: the Potential of Budget 

Standards. Journal of Social Policy 1 (2), 165-181. 
13. Brown, A. , and Deaton, A, 1972. Survey in Applied Economics: Model of Consumers Behaviour. 

Economic Journal, 8 (238) 1145-1236. 
14. Coady, D. , and David, N., 2006. Evaluating the Fiscal and Social Costs of Increases in Domestic 

Fuel Prices. Poverty and Social Impact Analysis of Reforms, Washington, DC: World Bank.  
15. Coady, M. , El-Said, M. , Gillingham, R. , Kpodar, K. , Medas, P. , and Newhouse, D, 2006. The 

Magnitude and Distribution of Fuel Subsidies: Evidence from Bolivia, Ghana, Jordan, Mali, and Sri 
Lanka. IMF WP/06/247. 

16. Coady, D., R., Gillingham, R., Ossowski, P., Piotrowski, S., Tareg, and Tyson, J., 2010. Petroleum 
Products Subsidies: Costly, Inequitable and Rising. Staff Position Note. February 25, 2010, 
SPN/10/05. Washington, D. C. 

17. Deaton, A. and Muellbauer, J., 1980a. An Almost Ideal Demand System. American Economic 
Review 70.  

18. Deaton, A. and Muellbauer, J., 1980b. Economics and Consumer Behavior, Cambridge: Cambridge 
University Press.  

19. Deaton, A., 1997. The Analysis of Household Surveys: A Microeconomic Approach to Development 
Policy, Johns Hopkins University Press, Baltimore, MD. 

20. Decoster, A. , and Schokkaert, E., 1989. Equity and efficiency of a Reform of Belgian Indirect taxes. 
RecherchesÉconomiques de Louvain / Louvain Economic Review, 5 (2), 155-176.  

21. Ellis, J., 2010. The Effect of Fossil-Fuel Subsidy Reform: A Review of Modelling and Empirical 
Studies. Global Subsidies Initiative and International Institute for Sustainable Development Working 
Paper, March.  

22. Feldstein, M. S., 1972. Distribution equity and the optima structure of public prices. American 
Economic Review, 6 (1-2): 32-36.  

23. Freund and Wallich, 2000. Raising Household Energy Prices in Poland: Who Gains? Who Losses? 
World Bank Discussion Paper.  

24. Frisch, R, 1959. A Complete Scheme for Computing All Direct and Cross Demand Elasticities in a 
Model with Many Sectors, Econometrica, Vol. 2 (2), pp. 177- 96.  

25. Gebreegziabher, Z. , Oskam, A. J. , and Bayou, D., 2010. Urban Fuel Demand in Ethiopia. An 
Almost‐Ideal Demand System Approach. Environment for Development, Discussion Paper, EfD DP 
10‐20.  

26. Granado, J. , Coady, D. , and Gillingham, R. , 2010. The unequal benefits of fuel subsidies: A review 
of evidence for developing countries. IMF Working Paper, 10 (202). Washington D. C: International 
Monetary Fund.  

27. Iwayemi, A., 1993. Energy Pricing, Energy Efficiency and the Environment in Nigeria, invited 
Paper in World Energy Council-Nigerian National Conference on Energy Pricing and the National 
Economy. Nigerian Institute of International Affairs, Lagos. May 19-21 1993.  

28. Iwayemi, A, 2011. Solving Nigeria’s Energy Puzzle: Why Economic Analysis Matters. Presidential 
Address Delivered At The Fourth Annual Conference Of The Nigeria Association For Energy 
Economics, Abuja. April 28.  

29. Iwayemi, A. , Adenikinju, A. , and Babatunde , M., 2010. Estimating petroleum products demand 
elasticities in Nigeria: A multi-Variate Cointegration approach. Energy Journal, 32 (2010), pp. 73–
85. 

30. Kebede, B., 2006. Energy Subsidies and Costs in Urban Ethiopia: The cases of Kerosene and 
Electricity, Renewable Energy, Vol. 3 (13), pp. 2140-2151. 

31. Komives, K. , Foster, V.,  Halpern, J.,  and Wodon, Q., 2005. Water, Electricity, and the Poor. Who 
Benefits from Utility Subsidies? Washington, DC: The World Bank.  

32. Koplow, D., 2009. Measuring Energy Subsidies Using the Price-Gap Approach: What does it leave 
out? International Institute for Sustainable Development: Winnipeg.  

33. Kojima, M., and Bacon, R., 2001. Abuses in Fuel Markets. Viewpoint 237. http://imagebank. 
worldbank. org/servlet/WDSContentServer/IW3P/IB/2002/05/14/00009 
4946_02042504015951/Rendered/PDF/multi0page.pdf 

34. Kpodar, K., 2006. Distributional Effects of Oil Price Changes on Household Expenditure: Evidence 
from Mali. Working Paper WP/06/91, International Monetary Funds, Washington, DC.  

35. Lee, C, 2007. Social Policies and Private Sector Participation in Water Supply. The Case of 
Malaysia. United Nations Research Institute for Social Development, Germany.  



76 Mathew Adagunodo, Sunday Idowu Oladeji  
 
36. Liberati, P., 2001. The Distributional Effects of Indirect Tax Changes in Italy . International Tax 

and Public Finance, (1): 27-51.  
37. Lin, B. Q. , Jiang, Z. J. , and Lin, J. , 2009. The analysis and design of China's residential electricity 

tariff subsidies (in Chinese). Financial Research Journal 11, 48–58. 
38. Nesbakken, R., 1999. Price Sensitivity of Residential Energy Consumption in Norway. Energy 

Economics 2 (6): 493-555.  
39. Newbery, D. M., 1995. The Distributional impact of price changes in Hungary and the United 

Kingdom. Economic Journal, 10 (431): 847-863.  
40. Newbery, D. M. , and Stern, N., 1987. The Theory of Taxation for Developing Countries. Oxford 

University Press for the World Bank: Oxford, UK.  
41. Nwafor, M. , Ogunjiuba, K. , and Asogwa, R., 2006. Does Subsidy Removal Hurt the Poor. Journal 

of Africa Institute for Applied Economics (AIAE). February.  
42. Olivia S. and Gibson J., 2008. Household Energy Demand and the Equity and Efficiency Aspect of 

Subsidy Reform in Indonesia . The Energy Journal, 2 (1), 21-39 
43. Pitt M. M., 1985. Equity Externalities and Energy Subsidies: the case of kerosene in Indonesia. 

Journal of Development Economics 17. 201-217 
44. Ouedraogo, B., 2013. Assessing Wood‐Energy Pricing Policies in Urban Ouagadougou (Burkina 

Faso). International Journal of Energy Science (IJES), Volume 3, Issue 5. 
45. Ray, R., 1999. Marginal and non-marginal commodity tax reforms with rank two and rank three 

demographic demand systems. Oxford Economic Papers, 5 (4): 689-712.  
46. Saboohi, Y., 2001. An Evaluation of the Impact of Reducing Energy Subsidies on Living Expenses 

of Households. Energy Policy 29, pp. 245-252 
47. Sadoulet, E. , De Janvry, A., 1995. Quantitative Development Policy Analysis, The Johns Hopkins 

Press Ltd, London.  
48. Samuelson, P. A., 1986. Theory of Optima Taxation. Journal of Public Economics, 3 (2): 137-143.  
49. Santoro, A., 2007. Marginal Commodity Tax Reforms: A Survey. Journal of Economic Surveys, 2 

(4): 827-848.  
50. Shimeles, A. and Delelegn, A., 2013. Rising Food Prices and Household Welfare in Ethiopia: 

Evidence from Micro Data. Africa Development Bank Working paper 182. 
51. Steenblik, R., 2003. Subsidy Measurement and Classification: Developing a Common Framework. 

InEnvironmentally Harmful Subsidies – Policy Issues and Challenges. OECD.  
52. Varian, H. R, 1992. Intermediate Microeconomics, 8th Edition: A Modern Approach. New York, 

Norton. 
53. Verme, P., El-Massnaoui, K. and Araar, A., 2014. Reforming subsidies in Morocco. Economic 

Premise, number 134, The World Bank. 
54. World Bank, 2009. People and Power: Electricity Sector Reform and the poor in Europe and 

Central Asia; Washington DC, World Bank. 
55. World Bank, 2010. Subsidies in the Energy Sector: An Overview. The World Bank Group Available 

online.  
56. Zhang, F, 2015. Energy Price Reform and Household Welfare: The case of Turkey. The Energy 

Journal, 3 (2). 


