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Abstract
Recent research on Nigeria indicates declining income inequality. In contrast, anecdotal evidence suggests that only the upper
class has benefited from economic growth inNigeria over time. The disconnect between these findings and anecdotal evidence,
and the limitation in how inequality was estimated in the past literature are the motivation for our research. First, we consider
if inequality decreased in Nigeria between 2010 and 2018. We then examine how changes in inequality relate to changes in
consumption and poverty. In addition, we examine whether there has been convergence in inequality and consumption across
geopolitical regions over this period? Leveraging data from the four waves of the Nigeria General Household Panel Survey
(GHS) and carefully measuring inequality in consumption expenditure using Gini, our results suggest that between 2010 and
2018, inequality decreased and median consumption expenditure increased. At the same time, poverty incidence and severity
increased precipitously. Our findings also suggest convergence across regions over time in estimated within region Gini. In
contrast, we find evidence of divergence across regions over time in median households’ consumption.

Keywords Inequality · Gini · Nigeria · Income distribution · Poverty · Regional disparities

Introduction

Nigeria is a country of significant contrasts. It is the largest
economy in Africa but was also ranked highest among 152
countries in inequality in 2017usingOxfam Inequality Index.
While recent research suggest a decline in inequality and
poverty, anecdotal evidence points to falling living standards
and significant heterogeneity in welfare across geopolitical
regions. These seeming contradictions call for a more careful
examination of the evolution of economic inequality.

In this paper, we focus on two main questions. First, has
inequality decreased between 2010 and 2018 in Nigeria and
what consumption sources are driving this change? We also
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examine if the change in inequality mirrors changes in con-
sumption and poverty over time. Second, is there evidence of
convergence across geopolitical regions in measured within
region inequality and consumption levels? We also exam-
ine if differences across regions in consumption contribute
more to national inequality than differences within regions.
It is important to explore inequality not only at the national
level but within geopolitical regions because of the important
role regions play in Nigeria. Regions/zones in Nigeria are not
entirely based on geographic location but are also linkedwith
political, ethnic, and cultural history.More importantly, these
regions form the basis of the distribution of resources among
Nigerians whether educational, political, and economic. To
address our questions of interest, we make use of the four
waves of the General Household Survey (GHS) of Nigeria.

Inequality can be examined using multiple measures each
with strengths and weaknesses. In this paper, we focus on
vertical inequality and measure it using the Gini coefficient
estimated on consumption expenditure (Gini (1936)).1 Our
results suggest that inequality in consumption decreased by
3.98% between 2010 and 2018. In contrast, poverty inci-

1 For the purpose of this paper, when we refer to inequality, we mean
inequality in consumption expenditure across individuals.
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dence increased by 22 percentage points. The rise in poverty
is surprising given the 6% increase in real median consump-
tion expenditure per adult equivalence over this period. In
addition, while our results suggest that within region esti-
mates of inequality (Gini) are converging over time, median
consumption expenditure estimates by region are diverging.
Furthermore, our results suggest that consumption inequality
across regions contribute significantly more to the national
inequality estimate than within region differences. We also
find that inequality in the flow from durable goods con-
sumption across individuals is the highest contributor to our
estimate of vertical inequality.

Our paper contributes to the literature by providing care-
ful estimates of consumption inequality and its evolution in
Nigeria from 2010 to 2018. Given the significant position of
Nigeria in Africa, having reliable recent estimates of vertical
inequality over time, that are comparable, is valuable and has
the potential to drive policy changes. In addition, our results
provide a cautionary tale as to why solely examining inequal-
ity or changes in consumption as a way to gauge economic
progress and development could be misleading.

The rest of our paper is as follows. In Section2, we
highlight briefly the past literature focused on inequality in
Nigeria. In Section3, we discuss our data and methodology.
Our results are summarized in Section4. We conclude in the
final section.

Literature Review: Inequality in Nigeria

Inequality can be considered using different measures and
can be measured vertically between individuals and also hor-
izontally across groups. Inequality is also multidimensional
and disparities across regions in Nigeria have been suggested
by most of the past literature.2 Deriving estimates of income
inequality in Nigeria began over 4 decades ago. Early papers
provided estimates of inequality solely for regions in Nige-
ria. For example, Teriba and Philips (1971), estimated the
Gini coefficient using the 1962/63 income of taxpayers in
then-Western Nigeria.3

Earliest studies using countrywide survey data sets began
in the 1980s. Canagarajah et al. (1997) using data from the
National Consumer Survey (NCS) conducted in 1985/86 &

2 SeeKosemani (1993), Aka (2000) andArchibong (2018) for evidence
of disparities across regions. For example, Archibong (2018) used the
Demographic Health Survey data sets for 1990 and 2013 to analyze
horizontal inequality by ethnicity in access to education, wealth, and
public services.The studyfindspersistent horizontal inequality in access
to education, wealth, and federally administered public services and
reduced horizontal inequality in access to locally administered services
such as sanitation and water access.
3 See also Essang (1970) providing estimates for Western Nigeria and
Adesina (2000) for Southern Nigeria.

1992/93, reported increased income inequality. Aigbokhan
(2000) estimated inequality using the 1985/86, 1992/93, and
1996/97 NCS. He finds increased consumption inequality
and regional disparities. Ogwumike et al., (2006) used the
1998/99 General Household Survey(GHS) data to estimate
inequality noting high inequality among employed house-
holds. Oyelere Uwaifo (2010) used four rounds of the GHS
data set for 1997/1998, 1998/1999, 1999/2000, and 2005 to
compare income inequality, pre and post democracy across
gender and geopolitical zones noting significant increases
over time. Several researchers have also made use of the
National Living Standard Survey (NLSS) to examine eco-
nomic inequality. For example,Oyekale et al. (2006) estimate
a Gini of 0.58 using the 2003/2004 NLSS and Odozi et al.
(2010) using the same data, but with a focus on the North-
Eastern region estimated a Gini of 0.46.

In the last 15 years, more comprehensive datasets have
emerged but papers using these datasets to accurately esti-
mate economic inequality across individuals are few. The
National Bureau of Statistics (NBS 2012) used the Harmo-
nized Nigeria Living Standard Survey (HNLSS) 2009/2010
to estimate income Gini suggesting a 4.1% increase from its
2004 estimates. Aigbokhan (2017) employed the 2012/2013
and 2015/2016 waves of the GHS-Panel to estimate inequal-
ity. In contrast toNBS (2012) he notes an increase from0.362
to 0.387 in incomeGini. Themost recent estimate of inequal-
ity was provided by NBS (2020). Using the latest NLSS for
2018–2019, they estimated a national consumption expendi-
ture Gini of 0.35. This estimate is not directly comparable to
NBS (2012) because the Gini was computed using consump-
tion versus income.

The aforementioned literature provides a rich founda-
tion on measuring economic inequality across individuals
in Nigeria but several gaps exist. First, out of the three recent
Gini estimates for Nigeria, two are based on income which
has limitations. In particular, collecting accurate estimates
of income in developing countries with high levels of infor-
mality is challenging. The preferred approach is to estimate
inequality using consumption data. TheGini in the 2020NBS
report is based on consumption. However, the calculation of
consumption in the NLSS survey can lead to imprecise esti-
mates of inequality because the purchase price of durable
goods is included in calculating consumption expenditures
rather than the consumptionflow fromdurable goods (Deaton
and Zaidi 2002). In our paper to derive a more accurate pic-
ture of consumption inequality, we estimate inequality using
consumption expenditure and calculate the flow fromdurable
goods. We then include this estimated flow in the calculation
of total consumption, and exclude the purchase price.4

4 See Amendola and Vecchi (2014) for a detailed discussion of durable
goods and correct imputation in consumption expenditure and poverty
analysis.
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Data andMethodology

Data

Themain dataset, we use in addressing our questions of inter-
est is theNigeriaGeneralHouseholdSurvey (GHS).As noted
on theWorld Bank’s CentralMicrodata Catalog website, The
GHS is implemented in collaboration with the World Bank
Living StandardsMeasurement Study (LSMS) team as part of
the Integrated Surveys on Agriculture (ISA) programandwas
revised in 2010 to include a panel component (GHS−Panel).
The GHS−Panel is a nationally representative survey of
about 5,000 households. This panel survey is representative
of the geopolitical zones inNigeria at both the urban and rural
levels. It provides information on basic demographics, food
and non-food expenditure and household income sources and
community variables. There are four waves currently of the
panel (2010, 2012 and 2015, 2018).

For thefirst threewaves of the survey, only a fewadditional
households were added. A major change was implemented
in the fourth survey of 2018/2019. In particular, for the fourth
wave of the GHS survey, a significant number of households
in the prior three panels were dropped and replaced with
3,600 refresh households. Only 1507 households from the
original 2010 panel were re-interviewed in 2018. This sig-
nificant change combined with the normal marginal attrition
of households given the length of time since the survey began,
reduced significantly the size of the balanced panel over the
four waves.5

We are not worried that the introduction of the refresh
sample can introduce selection bias because the World Bank
specifically chose this new sample to mirror the old sample
that was dropped. Moreover, the sub-sample of households
that were surveyed in all four waves now called the “long
sample" was designed to be nationally representative and
consist of 159 enumeration areas from the 6 zones in Nige-
ria. These enumeration area were systematically selected to
ensure that the distribution across the 6 zones is proportional
to the original sample. However, the small size of this long
sample creates a challenge for empirical methods that are
data intensive and could results in insignificant estimates. To
avoid this potential problem, we make use of the unbalanced
panel for the four survey periods in our analysis.6

To get an accurate view of the evolution of economic
inequality in Nigeria, it is important how we measure
inequality. To measure inequality more accurately and to

5 See the World Bank micro-data website for more details on the
sampling https://microdata.worldbank.org/index.php/catalog/3557#
metadata-sampling
6 It is important to note that while estimates change if we restrict our
data to the balanced panel for the four periods, our inferences and con-
clusions are robust to this smaller sample.

be consistent with current literature measuring economic
inequality, we avoid using income to estimate inequality.
Instead, we make use of consumption expenditure data in the
survey.7 We evaluate inequality using two kinds of expendi-
ture: Total Consumption Expenditure Per Adult Equivalence
(TCEPAE) and Food Expenditure Per Adult Equivalence
(FEPAE). For an accurate comparisonof consumption expen-
diture over time,we convert allmonetary values to real values
using the base year of 2010.8

The GHS data does not include a measure of total
consumption expenditure per adult equivalence and food
expenditure per adult equivalence.We have to calculate these
measures using information on expenditure available in the
GHS data and information on household size and compo-
sition. In summing up total consumption expenditure we
include the flow of consumption from durable goods and
also estimate the cost of consumption from transfers and
own production. We divide household consumption by adult
equivalence an approach suggested by Deaton (2003). Our
rationale for also providing results using food expenditure per
adult equivalence as an alternative measure of consumption
is linked with the challenges in estimating total consumption
expenditure and the advantages of using a food expenditure
measure despite its own limitations.9

Methodology

To investigate whether economic inequality in Nigeria
declined between 2010 and 2018, first we used the Lorenz
curve concept to rank the consumption expenditures per
adult equivalence Y = (y1, . . . , yn) of households N =
(1, 2, . . . , n) for each survey period. In particular, the cumu-
lative proportion of consumption expenditure per adult
equivalence is plotted on the y-axis against the cumulative
proportion of households on the x-axis. We then compared
the deviation of each of the four curves from the diagonal
line.

While Lorenz curves provide a good pictorial representa-
tion of economic inequality, these curves are limited because
they do not provide a precise measure of inequality. More-
over, when they cross, visual ranking of inequality is not
possible. There are various ways inequality can be measured
more precisely. The most common measure in development
economics literature is the Gini coefficient (Gini (1936)).

7 There are several reasonswhy using consumption is preferred to using
income when measuring welfare including the fact that in many devel-
oping countries, income in household surveys is underestimated.
8 Throughout the paperwhenwe refer to thesemeasures of expenditure,
we are referring to the real values.
9 See Canagarajah et al. (1997) for a discussion on the benefits and
challenges of these measures.
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We will make use of the Gini to derive an exact measure of
vertical consumption inequality for each survey year.

The Gini is calculated by taking difference between all
pairs of consumption expenditure per adult equivalence and
then totalling the absolute differences. This total absolute
difference is then normalized by dividing by population
(squared) and average income(Oyelere Uwaifo (2010)). In
our case we use expenditure and not income. The Gini for-
mula is expressed as follows:

G =
∑n

i=1
∑n

j=1 |xi − x j |
2N 2μ

(1)

where N is the total number of observations and μ is
average expenditure and xi , x j are the values of individu-
als’ expenditure.

We estimate our Gini coefficient using consumption
expenditure per adult equivalence in each survey period. We
then calculate changes in inequality as captured by the Gini
index comparing theGini coefficient in 2010 to theGini coef-
ficient in 2018. To explore the evolution in inequality across
regions, we calculate the Gini coefficient for each region in
each survey year and also calculate the change, comparing
2010 to 2018.10

To address the question as to whether inequality within
geopolitical regions contributes more to inequality versus
across these regions, we employ a decomposition by popu-
lation subgroup. We split the population of households N =
(1, 2, . . . , n) into geographical regions M = 1, 2, . . . ,m
where m=6. The six regions in Nigeria are the North Cen-
tral, North East, North West, South East, South South and
South West. We then employ a decomposition process of the
Gini coefficient inequality measure, G. This decomposition
allows us to quantify what contribution to total inequality is
attributable to within region inequality versus between the
geopolitical regions.11

To analyze the contributions of the various components
of a household consumption expenditure y1, . . . , yk to over-
all inequality, we follow the income source decomposition
approach by Lerman and Yitzhaki (1985) and Stark, Taylor,
and Yitzhaki (1986). We decomposed the Gini coefficient
index using aDistributiveAnalysis Stata Package (DASP) by
Abdelkrim and Duclos (2007) in Stata. We use consumption
expenditure instead of income for this analysis. Equation2,
sums the consumption expenditure components for house-

10 Upon a close examination of our data, we note the presence of some
extreme values in the food expenditure data. These high values are
outliers which could be as a result of data entry or measurement error.
To reduce the influence of these outliers on our results and improve
the fit and robustness of our results, we trim the data. This trimming
removes 11 observations in 2010 and 12 in 2015.
11 See examples of this kind of decomposition in Bhattacharya and
Mahalanobis (1967), Pyatt (1976), Mookherjee and Shorrocks (1982).

hold i where yik equates to the sum of threemain expenditure
components: food, non-durables, and durables.

yi =
K∑

k=1

yik (2)

AC Ik = Sk ∗ Rk ∗ Gk (3)

Equation3 shows the estimation of the absolute contribution
of an expenditure component k to the inequality. AC Ik is the
product of Sk (share of consumption expenditure component
k in y); Rk(Gini correlation between consumption expen-
diture component k and consumption expenditure) and Gk

(Gini index for consumption expenditure component k). The
Gini correlation Rk ranges between -1 and +1 and is esti-
mated as shown in Eq.4

Rk = cov(yk, F)

cov(yk, Fk)
(4)

where cov(yk, F) is the covariance of expenditure com-
ponent k with the cumulative distribution of consumption
expenditure F. cov(yk, Fk) is the covariance of expendi-
ture component k with the cumulative distribution of con-
sumption expenditure component Fk . Equation5 shows the
estimation of the relative contribution of each consumption
component to the overall Gini. Where G is the Gini coeffi-
cient for total consumption expenditure and Sk , Rk and Gk

are as earlier defined above

RC Ik = Sk ∗ Rk ∗ Gk

G
(5)

Results: Evolution of Inequality in Nigeria

The first question, we addressed is whether inequality
decreased between 2010 and 2018 in Nigeria. To answer this
question as noted above, we first construct Lorenz curves
(Fig. 1) using both total consumption expenditure per adult
equivalence and food expenditure per adult equivalence.12

The Lorenz curves both suggest that inequality decreased
comparing 2010 to 2018. Table 1, Panels A and C show
the estimated Gini coefficient for each survey year for the
whole country and within regions in Nigeria. It also shows
the change in inequality between2010 and2018 for thewhole
country and for each region. The national Gini coefficients
summarized in Table 1 confirm the inference of declining
inequality in Nigeria between 2010 and 2018, highlighted

12 Ourmainmeasure of inequality is total consumption expenditure per
adult equivalence. However, we also present results using food expen-
diture per adult equivalence for completeness.
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Fig. 1 Lorenz Curves: total
consumption expenditure per
adult equivalence and food
expenditure per adult
equivalence 2010–2018

in the Lorenz curves (Fig. 1). From the table, inequality as
measured by the Gini decreased from 0.56 in 2010 to 0.50 in
2012 then increased significantly to 0.60 in 2015, and then
dropped to 0.54 by 2018. Comparing 2010 to 2018, inequal-
ity decreased by 3.98%.13 It is important to note that our
2018 estimate is higher than the NBS(2020) estimate from
the same period (0.54 vs 0.35). This suggests a downward
bias in NBS estimates of inequality in 2018.14

To explore further the evolution of inequality in Nige-
ria over the 2010–2018 period, we calculate changes in
inequality between each survey period. Figure2 shows the
percentage change in vertical inequality (Gini) based onTotal
Consumption Expenditure Per Adult Equivalent (TCEPAE)
and Food Expenditure Per Adult Equivalent (FEPAE) across
different time intervals for Nigeria and by regions. The
change in inequality from 2010 to 2018 corroborates the
results in Table 1 Panel A and C. The period between 2012
and 2015 marked an increase in consumption inequality on
average in Nigeria. This increase in Gini is also noted within
each region. In contrast, if we focus onmeasuring Gini based
on food expenditure per adult equivalence we find a decrease
in inequality for Nigeria as a whole from 2012 to 2015 but
heterogeneity across regions in terms of increase or decrease
in Gini between 2012 and 2015. While there appears to be
more heterogeneity across regions in the direction of change

13 Finding a decline in vertical economic inequality is consistent with
the finding of Archibong (2018) who noted decline in vertical and hor-
izontal inequality in infrastructure and education albeit between 1990
and 2013.
14 Our results using Gini based on food expenditure per adult equiva-
lence also suggests a substantial decline in inequality by ≈ 8.6% from
2010 to 2018.

in inequality using our food expenditure measure versus the
total expendituremeasure, the overwhelming evidence points
to a decrease in consumption inequality over the 2010–2018
time interval. Moreover, we find that the decline in inequality
in Nigeria is not even across survey years or across the two
measures of consumption inequality.

To examine a potential channel for the aforementioned
decrease in inequality, we compute the changes in themedian
real total consumption expenditure per adult equivalence and
median real food expenditure per adult equivalence over
the period for Nigeria as a whole and across regions.15

These results are summarized in Table 1 panels B and D.
Median total consumption expenditure per adult equivalence
increased by 6.06% from 2010 to 2018 but median food
expenditure per adult equivalence declined by 4.3%. Fig-
ure3 captures the percent changes in the total expenditure
measure and the food expenditure measure for Nigeria and
for its geopolitical regions, over the survey years. The take-
away from both Fig. 3 and Table 1 are quite simple. While
median total expenditure per adult equivalence for Nigeria
did not increase consistently across survey years, there was
an increase in this measure from 2010 to 2018. This increase
could be a channel to explain how inequality decreased
in Nigeria over this period. The contrasting decreases in
median food expenditure per adult equivalence for Nigeria
over the periods 2010–2012, 2015–2018, and 2010–2018 are

15 We do not compute the means but rather focus on the median given
the data is not symmetrically distributed and contains extreme values.
For ease of reading, we refer to median real total consumption expendi-
ture per adult equivalence as our total expenditure measure and median
real food expenditure per adult equivalence as our food expenditure
measure.
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Table 1 Gini and median
consumption expenditures:
Nigeria and geopolitical regions

2010 2012 2015 2018 2010–2018(%)
(1) (2) (3) (4) (5)

Panel A Gini using total consumption expenditure per adult Equivalence

Nigeria 0.56 0.50 0.60 0.54 −3.98

North central 0.57 0.46 0.54 0.55 −2.74

North east 0.57 0.50 0.52 0.57 1.34

North west 0.48 0.43 0.47 0.47 −0.88

South east 0.57 0.50 0.59 0.49 −12.76

South south 0.60 0.47 0.55 0.50 −17.26

South west 0.50 0.49 0.61 0.50 −0.46

Panel B Real total consumption expenditure per adult Equivalence (naira)

Nigeria 125,702.6 94,132.98 148,610.2 133,300 6.06

North central 126,257.4 85,279.73 148,822.6 126,344.8 0.07

North east 92,403.56 59,313.91 102,581.6 83,356.49 −9.79

North west 93,436.59 69,811.67 92,292.66 99,436.44 6.42

South east 140,564.1 108,632.9 179,847.5 192,397.7 36.88

South south 162,545.9 132,118.1 253,746.9 197,773.2 21.67

South west 174,402 146,241.9 235,500.2 210,310.9 20.59

Panel C Gini using food consumption expenditure per adult Equivalence

Nigeria 0.44 0.41 0.38 0.40 −8.55

North central 0.50 0.38 0.41 0.38 −24.33

North east 0.41 0.59 0.32 0.34 −15.45

North west 0.39 0.33 0.31 0.41 5.89

South east 0.57 0.34 0.32 0.39 −32.23

South south 0.38 0.46 0.38 0.36 −7.49

South west 0.37 0.33 0.40 0.34 −6.14

Panel D Real food consumption expenditure per adult Equivalence (naira)

Nigeria 56,891.26 46,292.86 57,080.54 54,448.43 −4.29

North central 54,933.34 42,453.56 48,151.47 44,484.04 −19.02

North east 43,549.1 30,549.96 49,027.81 37,649.56 −13.55

North west 51,775.38 43,875.48 48,728.04 42,059.99 −18.76

South east 56,837.39 49,373.94 65,553.95 79,958.24 40.68

South south 70,641.36 54,419.2 86,115.59 78,732.92 11.45

South west 71,027.27 53,358.34 60,764.78 72,606.35 2.22

N 28,375 30,295 32,917 33,355

noteworthy. This decrease in median food expenditure per
adult equivalence suggests that welfare in Nigeria may not
have improved for those below themedian, despite a decrease
in the Gini coefficient measured using food expenditure.16

Given that our results show an increase in the total expen-
diture measure from 2010 to 2018 but a decrease in the food

16 The noted trend in real total consumption expenditure per adult
equivalence between 2010 and 2018 is consistent with the trend inGross
Domestic Product (GDP) per capita over the period. In particular, real
GDP per capita increased between 2010 and 2012 and declined between
2015 and 2018.

expenditure measure, it is useful to explore the breakdown
of total consumption to see what parts of these expendi-
tures increased over time. Table 2 provides some answers.
It captures the median values of the components of total
expenditure per adult equivalent. We provide information on
this breakdown in 2010 and 2018 and calculate the change
in each component. Table 2 suggests that the increase in
median expenditure is linked primarilywith increased spend-
ing on durables, meals away from home, clothing/footwear,
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Fig. 2 Percentage change in
Gini inequality in TCEPAE and
FEPAE, 2010–2018

nonfood expenditures, and education. In contrast, median
expenditure on food and health declined.17

Typically, when a decline in inequality and an increase in
median total expenditure are noted for a country, it signals
economic progress/development. In the Nigerian case, since
the aforementioned changes was also accompanied with a
decline in the food expenditure measure, it is necessary to
consider alternative measures of economic progress focused
on the lower end of the income distribution. Using expen-
diture data versus income, we estimate poverty incidence
(P0), poverty gap (P1), and poverty severity (P2) in each sur-
vey.We subsequently compute the changes in thesemeasures
between each consecutive survey year and between 2010 and
2018.18

Table 3 summarizes poverty estimates for Nigeria as a
whole and for each region. The estimates were derived using
the Foster-Greer-Thorbecke(FGT) class of poverty measures
(Foster et al. (1984))which are incidence, gap, and severity of
poverty. Poverty incidence P0 is a measure of the percentage
of the population with per capita income below the poverty
line. In our case, we replace per capita income with total

17 We cannot calculate change for certain expenditure categories
because those categories were merged with other categories in 2018.
In addition, we calculate percentage change using the median point
method for the education category given median value in 2010 was
0. All other changes in expenditure categories are calculated with the
standard method.
18 See Foster et al. (1984) for more information on how these poverty
measures are calculated.We derive the poverty line for each year of data
using information from the World Bank and convert these poverty lines
to Naira (local currency) using the relevant exchange rates for each year
of data.

consumption expenditure per adult equivalence. The poverty
gap P1 is a measure of the degree of poverty. It measures the
extent to which an individual’s income/expenditure on aver-
age falls below the poverty line. P2 is a measure of poverty
severity. It is calculated as the square of the poverty gap
and is more sensitive to income/consumption expenditure
changes in poorer households. Figure4 provides a graphical
presentation of the percentage point changes in poverty inci-
dence for Nigeria as a whole, and for each geopolitical region
from 2010 to 2012; 2012 to 2015; 2015 to 2016, and for the
whole period (2010–2018). Our results in Table 3 and Fig. 4
show that poverty has increased significantly over time in
Nigeria. There is only one-time interval where poverty inci-
dence decreased for Nigeria as a whole and in each region:
2012–2015. Coincidentally, this is the only period with both
increases in total median consumption expenditure per adult
equivalence and median food expenditure per adult equiva-
lence. In particular, for Nigeria as a whole, poverty incidence
increased by 22.6 percentage points from 21.6% in 2010 to
44.2% in 2018. The poverty gap also increased by 10.3%
points over the period, and poverty severity increased by
5.75% points.19

The substantial increase in poverty incidence (P0) and
decrease in the food expenditure measure even as the con-
sumption expenditure measure increased and inequality
declined,warrants further investigation.20 While deciphering

19 It is noteworthy that P0 and P2 have more than doubled amounting
to over a 100% change.
20 The risingpoverty and falling inequality trend are robust to restricting
the sample to the balanced panel over the four data panels. These results
are available upon request.
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Fig. 3 Percentage change in
Median TCEPAE and FEPAE
2010–2018

the exact reason for this contrasting finding is beyond the
scope of this paper, a potential explanation is a more rapid
increase in population growth over time among the poor
than the nonpoor. Some suggestive evidence for this uneven
population growth over time was noted in our data. We
calculated both the mean and median household size for
those in poverty and those who are nonpoor for our 4 sur-
vey years. We find that household size increased over the
2010–2018 period for the poor while it slightly decreased
for the nonpoor. It is important to note that other factors

could also provide an explanation for the contrasting find-
ing noted above. Regardless, the significant takeaway from
these results is that decreases in inequality do not necessar-
ily translate to improvement in welfare for those at the lower
percentiles of the income distribution. Poverty can increase
as inequality decreases. This is the Nigeria story over the
2010–2018 period.

Our second question is focused on testing for evidence
of convergence in inequality across regions and figuring out
if differences across zones/regions in expenditure contribute

Table 2 Components of median total expenditure per adult equivalent (Naira)

Consumption expenditure components 2010 2018 % Change

Food(Purchased, own produced, gifts) 49,949.297 42,963.27 −13.986

Meals away from home 3239.875 4614.608 42.432

Health* 484.2 209.909 −56.648

Refuse disposal 0 NA −
Thatching roof materials 0 NA −
Miscellaneous (carpet, health insurance, marriage, and funeral) 0 0 0

Clothing, footwear, utensils, donations 2617.612 4026.105 53.808

Nonfood* 5268.292 7193.981 36.552

cigarette, matches, public transport, and newspaper 252.019 1868.335 641.347

Education* 0 368.984 200

Durable consumption flow/annum 34,565.719 40,533.63 17.265

Note: *Nonfood expenses consist of energy, water/cleaning items, phone/internet bills, rent, mortgage/personal care, car/motorbike maintenance);
Durables flow is an estimate calculated based on expenditure on goods such as furniture, mattress, bed, mat, sewing machine, gas cooker, stove,
fridge, bicycle, andmotorbike; *Education expenditure includes school fees, PTA, Uniform, Books, transport, boarding fees, extra tuition, and other;
*Health expenditure includes consultation fee, transport, drugs, hospital bill, medicine, out of pocket expenses, bednet; Thatch materials:(bamboo,
wood poles, and grass) Refuse disposal and Thatch expenditure were removed as categories in 2018 and added to non-food expenditure.We calculate
percent change using the mid point method for the education category given 2010 value is 0
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Table 3 Poverty measures
2010–2018 (using consumption
per adult equivalence)

2010 2012 2015 2018 2010–2018
(%) (%) (%) (%) (% point �)
(1) (2) (3) (4) (5)

Panel A Poverty incidence

Nigeria 21.61 48.39 31.86 44.23 22.62

North central 21.49 53.29 30.43 45.39 23.90

North east 32.59 68.53 47.81 68.48 35.89

North west 31.22 68.34 56.12 59.67 28.46

South east 20.19 39.26 20.71 24.65 4.46

South south 11.20 31.38 11.66 24.01 12.81

South west 8.87 23.63 14.09 18.34 9.47

Panel B Poverty gap

Nigeria 6.62 18.53 10.06 16.94 10.33

North central 6.50 20.80 10.81 16.57 10.06

North east 10.04 32.98 15.94 29.07 19.03

North west 9.00 25.25 17.82 23.73 14.73

South east 6.51 13.58 5.33 7.99 1.48

South south 3.87 10.72 3.49 7.71 3.83

South west 2.94 7.04 3.74 5.45 2.51

Panel C Poverty severity

Nigeria 2.83 9.43 4.39 8.59 5.75

North central 2.97 11.12 5.50 8.46 5.49

North east 4.28 19.26 7.14 15.48 11.20

North west 3.57 11.79 7.50 12.17 8.60

South east 2.78 6.18 1.99 3.51 0.73

South south 1.79 5.02 1.53 3.50 1.72

South west 1.43 3.12 1.48 2.37 0.94

N 28,375 30,295 32,917 33,355

Fig. 4 Percentage point change in poverty incidence 2010–2018

more to national inequality than within region differences.
As noted in the introduction, examining differences across
regions is pivotal in Nigeria given the geopolitical nature of
these groups and their role in the distribution of resources.
The Gini estimates by region are summarized in Table 1
Panel A and C. In addition, Fig. 2 summarizes changes in the
Gini estimates between each survey period by region. Real
median total consumption expenditure per adult equivalence
and food consumption expenditure per adult equivalence esti-
mates by region are summarized in Table 1 panels B and D.
In addition, Fig. 3 provides estimates of changes in bothmea-
sures of expenditures over each survey period, by region.

The results in Table 1 paint a picture of significant het-
erogeneity across regions within Nigeria in 2010 and 2018.
We find evidence of convergence when comparing the range
of estimated Gini coefficients for regions in 2010 with 2018
estimates. We also find that inequality declined in all regions
but the North East. In the North East region there was a 1.3%
increase in inequality. This region also had the highest Gini
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coefficient in 2018. In 2010 inequality was higher on aver-
age in the southern regions but this flipped by 2018 with
northern regions on average exhibiting higher within region
Gini.21 Figure2 shows the differences in the change in Gini
across regions with higher decreases in the southern regions
between 2015 and 2018 and the entire period 2010–2018.
This faster decreases explains why inequality converged
across regions given the higher levels of inequality in the
southern regions in 2010. Our results also provide evidence
of convergence across regions in estimates of inequality using
food expenditure per adult equivalence. The variance across
estimated Gini by region declined over time.

While within region Gini coefficients appear to be con-
verging, our results suggest significant divergence across
regions in both food and total consumption expenditure
measures. Both Table 1 panels B and D and Fig. 3 pro-
vide evidence consistent with this trend. In 2010, the three
southern regions had the highest median total consumption
expenditure per adult equivalence and these three regions had
the highest growth in this measure between 2010 and 2018
(36.9%, 21.7%, and 20.56%). In contrast, average growth
in total consumption expenditure per adult equivalence was
only 0.01% in the North Central region and 6.4% in the
North West. The total expenditure measure shrunk in the
North Eastern region by 9.8%. This decline in consump-
tion in a region that has suffered significantly from armed
conflict since 2009 is consistent with findings in Odozi and
Uwaifo Oyelere (2019), who provide evidence of the impact
of conflict on different measures of welfare. In terms of
food expenditure per adult equivalence, our results show
that the overall decline of 4.3% by 2018 was driven solely
by a decline in all the Northern regions. Food expendi-
ture per adult equivalence shrunk in all Northern regions
(−19.2%,−18.8%−13.6%) but increased significantly in all
Southern regions (40.68%, 11.5%, and 2.2%). Figure3 panel
B which depicts the changes across regions in food expendi-
ture per adult equivalence across survey periods also shows
this positive increase for the Southern regions between 2010
and 2018 in contrast to the decrease for the Northern regions.
Figure3 also shows that it was only between 2012 and 2015
that the food expenditure measure increased for all regions.

In terms of the question of what contributes more to
the national level of inequality, our decomposition calcu-
lation suggests that between region differences contribute
more than within region differences in every survey year. In
2010, the Gini between regions contributed 41.3% to over-
all inequality but this share decreased to 34.3% by 2018.
In contrast, inequality within regions contributed 15.1% in
2010 and 15.9% in 2018. When we decomposed the food

21 In Table 1Gini coefficients are approximated to just two decimals for
ease of presentation but the change between 2010 and 2018 is computed
based on the full Gini estimate.

expenditure per adult equivalence Gini, we find a simi-
lar trend. While Gini between regions contributed more to
inequality in both 2010 and 2018, the gap in contributions
declined by 2018. In contrast, the contribution of within
region differences increased. This result together with the
other findings fromTablesApanelB andD suggest thatwhile
within regional differences in consumption exist and should
be attenuated, the major challenge is the growing disparities
between regions. In particular, the growing gap between the
Northern and Southern regions in consumption especially
food expenditures requires government attention and further
research.

The significant disparities across the Northern and South-
ern regions are corroborated with the estimates of poverty
by region, and the changes in poverty overtime summa-
rized in Table 2 and Fig. 4. In 2010 the Northern regions
had higher levels of poverty and this trend persists in 2018.
What is more concerning is that while poverty incidence has
increased across all regions in Nigeria between 2010 and
2018, the increases in the Southern regions are significantly
smaller than the Northern regions. Similar to Fig. 3 that high-
lights increases in total consumption expenditure per adult
equivalence and food expenditure per adult equivalence only
between 2010 and 2015, Fig. 4 also shows that it is only
between 2012 and 2015 that poverty incidence decreased in
all regions with bigger decreases in the Southern regions.
When we look over the entire period and compare 2010
to 2018, we note that poverty incidence (P0) increased in
the Northern regions by approximately 35, 28, and 24 per-
centage points respectively. In contrast, poverty incidence
increased by approximately 13, 9, and 4 percentage points
respectively in Southern regions. This increase in poverty in
the South is far less than the increases highlighted above for
the Northern regions. The poverty gap (P1) has also grown
across all regions in Nigeria but the growth in the North-
ern regions is again significantly higher than the Southern
regions. Poverty severity (P2) follows a similar trend. In par-
ticular in all the Northern regions, poverty severity more than
doubled while in the Southern regions it increased but the
change is much less. The divergence across the Northern and
Southern regions in poverty incidence (P0), poverty gap (P1)
and poverty severity (P2) from 2010 to 2018, is consistent
with the divergence across theNorthern and Southern regions
in the total expenditure and food expenditure measures over
this same period. Furthermore, the declining food expendi-
ture measure in Northern regions could be as a result of the
significant increase in poverty in these regions.

Finally, to better understand the sources of inequality in
consumption over time in Nigeria, we follow the approach
to the decomposition of inequality by income sources high-
lighted in themethodology part of Section3. As noted above,
we implement this decomposition in Stata using a Distribu-
tive Analysis Stata Package (DASP). Similar to the rest
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of our paper, we use consumption instead of income for
this analysis. Consumption expenditure can be divided into
three main sources: food, non-durables and durables. In col-
umn (1) of Table 4, the share of each expenditure source
in total consumption expenditure per adult equivalence (Sk)
is presented and in column (2) the expenditure source Gini

(Gk) is summarized. In column (3) the contribution of each
consumption source Gini share to overall Gini is summa-
rized and in column (4) the relative contribution to overall
inequality is presented. Each panel is a summary for a survey
year.

Table 4 Consumption
expenditure source
decomposition over time

(Sk ) Share of Gk Absolute Relative
Expenditure source Source Gini Contribution Contribution
(1) (2) (3) (4)

Panel A Year 2010

Real food expenditure per
adult equivalent

0.338 0.441 0.122 0.217

(0.007) (0.007) (0.004) (0.009)

real nondurable expenditure
per adult equivalent

0.135 0.605 0.066 0.118

(0.003) (0.005) (0.002) (0.004)

Real durable expenditure per
adult equivalent

0.527 0.750 0.375 0.666

(0.009) (0.008) (0.011) (0.011)

Panel B Year 2012

Real food expenditure per
adult equivalent

0.398 0.412 0.136 0.270

(0.005) (0.005) (0.003) (0.008)

real nondurable expenditure
per adult equivalent

0.211 0.603 0.109 0.217

(0.005) (0.010) (0.005) (0.009)

Real durable expenditure per
adult equivalent

0.391 0.717 0.258 0.513

(0.007) (0.007) (0.008) (0.012)

Panel C Year 2015

Real food expenditure per
adult equivalent

0.236 0.383 0.065 0.108

(0.004) (0.004) (0.002) (0.003)

real nondurable expenditure
per adult equivalent

0.128 0.619 0.069 0.115

(0.004) (0.015) (0.005) (0.007)

Real durable expenditure per
adult equivalent

0.636 0.750 0.466 0.777

(0.005) (0.004) (0.006) (0.008)

Panel D Year 2018

Real food expenditure per
adult equivalent

0.299 0.404 0.093 0.172

(0.005) (0.003) (0.002) (0.005)

real nondurable expenditure
per adult equivalent

0.144 0.521 0.063 0.116

(0.002) (0.003) (0.001) (0.003)

Real durable expenditure per
adult equivalent

0.557 0.721 0.386 0.712

(0.006) (0.006) (0.008) (0.007)

Note: standard error in parentheses
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The results show that a significant portion of inequal-
ity in total consumption expenditure per adult equivalence
is stemming from inequality in the consumption flow from
durable-goods expenditure per adult equivalence. The rel-
ative contribution of durables to inequality is greater than
its share in total consumption expenditure per adult equiva-
lence each survey year and has increased between 2010 and
2018. While the level of inequality in durables across house-
holds has decreased, thisGini is still high (0.721). In contrast,
the Gini for non-durable goods expenditure per adult equiv-
alence has decreased overtime and both its absolute and
relative contribution to inequality has decreased. Inequality
in food expenditure decreased as noted above and its rela-
tive contribution to inequality decreased over the period. The
decrease in the relative contribution to inequality from food
expenditures is greater than the decrease linked with non-
durable expenditures. We can infer from these results that
the decrease in inequality by 2018 was driven primarily by a
decrease in inequality in food expenditures.

Summary, Conclusion, and Policy
Implications

In this paper, we focus on the evolution of vertical eco-
nomic inequality and consumption in Nigeria as a whole and
across geopolitical regions. Our period of analysis is 2010–
2018. First, we estimate inequality using Gini and evaluate
its evolution over the period of analysis. Our results suggest
a decline in inequality in Nigeria from 2010 to 2018, corrob-
orating other earlier studies. We also find that despite the 6%
increase in median total consumption expenditure per adult
equivalence, median food expenditure per adult equivalence
decreased by 4%. More concerning is the noted increase in
poverty measures over this period. Poverty incidence rose by
22.6 percentage points, poverty gap increased by 10.3 per-
centage points andpoverty severitymore than doubled. These
results suggest that welfare for those at the lower end of the
distribution has decreased overtime which is consistent with
the current sentiment of declining living standards in Nigeria
for many households. Higher population growth among the
poor versus the nonpoor is our hypothesized explanation for
this contrasting finding but other explanations are possible.

Our secondquestion focusedon investigating convergence
across regions in simple measures of welfare. While we find
evidence of convergence between 2010 and 2018 in mea-
sured within region Gini, median consumption expenditures
diverged across regions. In particular, Southern regions expe-
rienced much higher increases in expenditure than Northern
regions, further exacerbating differences in total consump-

tion expenditure per adult equivalence noted in 2010.22 We
also note divergence across regions in poverty incidence,
poverty gap and poverty severity. Most of the increase in
poverty incidence, severity and gap in Nigeria is driven by
significant increases in the Northern regions. Our result also
show that the decline in inequality in Nigeria overtime is
driven for the most part by a decrease in inequality in food
expenditure. Notice that the relative contribution of food
expenditure to inequality decreased from 2010 to 2018. In
contrast, the relative contribution of durable expenditure to
inequality increased.

Our results raise questions that set the stage for further
research. For example, why has there been a significant rise
in poverty especially in Northern Nigeria, despite GDP per
capita growth in Nigeria of 4.5% over this period? Based
on past research by Odozi and Uwaifo Oyelere (2019), an
increase in armed conflict appears to be one reason but oth-
ers factors could also contribute to this trend. Second, what
are the determinants of inequality across geopolitical regions
in Nigeria and are they changing over time? Third, why has
convergence in welfare across regions in Nigeria been lim-
ited? These are important questions that need answers for
there to be effective policy actions to ameliorate this situation.
Finally, our results provide a cautionary tale about the impor-
tance of looking atmultiple indicators ofwelfare. Increases in
median consumption expenditures may not provide a robust
picture of welfare improvement for households in a country.
Although the median person in Nigeria consumed more in
real terms in 2018 than 2010, poverty increased precipitously.
Given that the first of the 17 adopted Sustainable Develop-
ment Goals (SDGs) in 2015 is to end poverty in all its forms
everywhere, rising poverty in Nigeria is antithetical to this
goal and warrants robust policy action.
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