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Abstract
Equity in health financing remains significant in the universal health coverage discourse. The way a health system is financed, 
apart from determining whether people have access to needed health services, also has implications for income inequality 
in a country. Traditionally, the impact of health financing on income inequality or the redistributive effect of health financ-
ing is assessed by looking at whether income inequality reduces because of health financing. This is also decomposed into 
a vertical component (the extent of progressivity), a horizontal component (the extent to which households with similar 
incomes are treated equally when financing health services) and a reranking component (whether households change their 
relative socio-economic ranking after financing health services). Such an approach to decomposition is mainly essential to 
assess the equal treatment of equals and unequal treatment of unequals in the entire population. This paper argues that in 
decomposing the redistributive effect of health financing, the impact of health financing on changes in income inequality 
between and within population groups should be investigated as they are relevant for policy dialogues in many countries. 
It develops a framework for such analysis and applies this to data from Nigeria. Decomposing the Gini index of income 
inequality using the Shapley value approach, the results show that changes in inequality associated with out-of-pocket pay-
ments for health services within the geopolitical zones in Nigeria dominate the changes in income inequality between the 
geopolitical zones. Although not all the results in the application in this paper are statistically significant, this framework is 
still useful for policies in countries that aim to use health financing to reduce, among other things, income disparities between 
and within defined population groups.
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1 Introduction

Health financing is a significant area of interest in many 
countries, including countries in Africa. It is central to the 
debates about Universal Health Coverage (UHC) and the 

Sustainable Development Goals (SDGs) [1, 2]. Countries 
finance health services via various health financing mixes. 
The most prominent mechanisms used in multiple countries, 
apart from external funding, include direct out-of-pocket 
payments, general taxes, private and social health insur-
ance and earmarked taxes. Many African countries tend to 
rely heavily on direct out-of-pocket payments [3], which 
comprise payments made at the point of health service 
utilisation, whether public or private health services. The 
dominance of such payments in Africa over general taxes 
and health insurance means that many households may be 
impoverished and/or face financial catastrophe because of 
seeking healthcare [4, 5]. In fact, in many instances, direct 
out-of-pocket payments are regressive, placing a more sub-
stantial burden on the poor than on the rich [2]. In some 
case, out-of-pocket payments may be progressive [6, 7] 
mainly because the poor cannot afford the cost of healthcare 
and so avoid using health services altogether.
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Key Points for Decision Makers 

The assessment of how health financing affects income 
inequality should assess the impact between and within 
different population groups that are relevant for policy 
dialogues in many countries.

Health financing can be a tool to reduce income inequali-
ties between and within population groups in countries.

In Nigeria, out-of-pocket payments for health services 
should be minimised as they currently dominate current 
health expenditures and contribute to increasing income 
inequality, especially within the geopolitical zones in the 
country.

2  Conceptual Framework

Borrowing from tax equity literature, we define IX as a 
measure of prepayment income inequality. Here, prepay-
ment income is income gross of taxes (e.g. direct taxes and 
indirect taxes) and healthcare payments (e.g. out-of-pocket 
payments and private health insurance) [17]. We also define 
IN as the same measure of income inequality, but net of 
taxes and healthcare payments. This is called post-payment 
income. Musgrave and Thin [14] and later refinements [15, 
18] define income redistribution associated with taxes (and 
by extension, healthcare payments) ( RE ) as:

where RE > 0 means that inequality in post-payment income 
is lower than that in prepayment income. Expressed differ-
ently, this is a pro-poor redistribution, which involves the 
redistribution of income from the rich to the poor. Con-
versely, RE < 0 signifies a pro-rich redistribution of income 
from the poor to the rich. A proportional redistribution arises 
when RE = 0 such that redistribution leaves the post-pay-
ment income distribution unaltered (at least in principle).

In a seminal paper, Aronson et al. [16] (hereafter referred 
to as AJL) then showed that RE can be decomposed into 
three components ( V  , H and R):

where V  represents vertical redistribution (i.e. the extent 
to which a financing mechanism or system is progressive 
or regressive). V  also measures the tendency of a financing 
system to ‘compress’ the distribution of net incomes [19]. 
Horizontal inequity is captured by H whereas R is the extent 
of reranking defined in the ‘classical sense’ as a change in 
the order of income distribution that results from paying for 
health services. While there have been debates regarding 
the distinct nature of reranking and horizontal inequity (see 
[19, 20]), it is now relatively clear that reranking relates to 
the “improper treatment of unequals” [21] or how post-pay-
ment income ranks do not correlate with prepayment income 
ranks. Horizontal inequity, on the other hand, is related to 
unfair treatment of equals [20].

In applications, including in health economics, differ-
ent measures of income inequality have been used for the 
decomposition in Eq. (2). These include the Gini index (see, 
for example, [16, 22, 23]) and the Atkinson-type measure of 
income inequality [24]. There are challenges with the use of 
either the Gini index-based decomposition within the AJL 
framework or the Atkinson-type inequality decomposition. 
The Gini index-based decomposition requires that house-
holds are categorised into groups with “equal” incomes for 
the estimation of the horizontal and reranking effects, which 
is practically difficult while the Atkinson-type inequality 
decomposition involves the use of a concave isoelastic utility 

(1)ΔI = RE = IX − IN ,

(2)RE = IX − IN = V − H − R,

Generally, the way health systems are financed has impli-
cations for reductions in income inequality [8]. Regressive 
financing mechanisms tend to increase income inequalities 
while progressive financing mechanisms reduce income 
inequality. Thus, health financing has the potentials to con-
tribute to the widening or reductions in existing income ine-
qualities in countries, depending on the burden it places on 
the poor relative to the rich. Rigorous analysis of inequalities 
in health financing is needed to make clear their implied 
redistributive consequences [9].

Acknowledging previous studies that assess the redis-
tributive effect of health financing [8, 10–13], this paper 
aims to develop a conceptual framework to re-assess the 
impact of health financing on income inequality with dif-
ferent (i.e. non-overlapping) population groups. The frame-
work builds on the work initially done by Musgrave and 
Thin [14] and Reynolds and Smolensky [15] where redis-
tribution associated with taxes (including health financing) 
is the difference between income inequality (whatever the 
measure) before and after taxation (or health financing). 
The seminal framework for decomposing the redistributive 
effect of taxes proposed by Aronson et al. [16] and other 
variants, have dominated the literature, including the health 
financing literature. Specifically, this paper departs from 
that framework and proposes an alternative framework 
for the decomposition of the redistributive effect of health 
financing into between groups and within groups. These 
mutually exclusive groups may include rural/urban loca-
tion, provinces, counties, etc. These groups are essential 
in different contexts for policy formulation and provide 
areas where policy may be used to improve equity in health 
financing. The proposed framework is applied to data from 
Nigeria to assess the impact of health financing on income 
inequality between groups and within groups defined by 
the six-geopolitical zones.
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function and a dual-parameter ( � and � ) social welfare func-
tion where � is a parameter of aversion to horizontal inequal-
ity or relative risk aversion and � is a parameter of aversion 
to reranking or rank inequality. Among other things, the 
choice of values for the dual parameters affects the inequal-
ity estimate [10].

This paper argues that although the decomposed compo-
nents of the changes in income inequality (reranking, hori-
zontal and vertical inequity) are essential, the decomposition 
of the redistributive effect of health financing can be made 
more policy-relevant in many contexts including Africa 
where group differences play an important role in policy 
dialogues. Many African countries are pluralistic societies 
that deal with divisions and polarisations among differ-
ent groups—racial, religious, ethnic and regional group-
ings, including class [25]. Thus, a detailed understanding 
of how health financing affects between groups and within 
groups income inequality will also provide a richer context 
for health financing policy in Africa in addition to the tradi-
tional decomposition frameworks using Eq. (2).

3  An Alternative Approach to Assessing 
the Redistributive Effect of Health 
Financing

Inequality decomposition by subgroup relates to the process 
through which “the total inequality of a population can be 
broken down into a weighted average of the inequality exist-
ing within subgroups of the population and the inequality 
existing between them” ([26], p. 901). Traditionally, the Gini 
index [27, 28] was not considered an additively decompos-
able inequality index between population groups. This is 
mainly because of the possibility of overlaps in income dis-
tribution between subgroups [26]. In the absence of over-
laps in income distribution between population subgroups, 
the Gini index can be decomposed easily into inequality 
between and within groups. Notwithstanding the limita-
tion in decomposing the Gini index where income distribu-
tion overlaps between subgroups, there have been several 
attempts at decomposing the Gini index into subgroups 
[29–35]. These studies attempt to decompose inequality 
using an analytical approach. Compared to indices such as 
those based on entropy (e.g. the Theil index), for instance, 
that can be decomposed exactly into the sum of two com-
ponents (between and within group), the decomposition of 
the Gini index into subgroups typically includes the addition 
of a third component for overlapping of incomes (or ranks 
of income) between groups [36]. The Gini index remains 
the widely used index of income inequality, thus making 
it important to provide some way to decompose changes in 
the index.

Depending on the authors, the Gini index ( G ) is decom-
posed into three major components (1) inequality that exists 
between groups 

(

GB
)

 , (2) the inequality that exists within 
groups 

(

GW
)

 and (3) a residual or an overlapping compo-
nent 

(

GR
)

 . There seems to be a high level of convergence in 
the definitions of GB , GW and GR as suggested by different 
authors [36]. So, for brevity, we can write the decomposition 
of the Gini index by population subgroups as:

where GB , the between-groups Gini index, is that obtained 
when every household or individual’s income in every 
subgroup (e.g. rural and urban) is replaced by the relevant 
subgroup mean income. GW , the within group inequality, is 
obtained as the product of the population share and income 
share going to each subgroup and the Gini index for income 
within each subgroup. The overlapping component or the 
residual ( GR ) is very difficult to interpret because it contains 
elements of the between-group and within-group income 
inequality. The estimate of the overlapping component will 
become zero if the subgroup income ranges do not overlap 
[35]. If an exact decomposition ( G = GB + GW ) is desired, 
either GW or GB is computed in addition to G and the other 
component is obtained as a ‘residual’. In that case, especially 
in the case where there is an overlap in the distribution of 
income between groups, depending on which of the compo-
nents (i.e. GW or GB ) that is computed initially, it is possible 
to show that the other component that was not estimated 
directly overlaps with or contains some information about 
the other component that was estimated directly [37].

While this ‘traditional’ decomposition approach poses 
a challenge depending on which index is computed first, 
a Shapley value decomposition approach does not require 
a specific order of computation (i.e. computing GW before 
GB or computing GB before GW ) as it accommodates any 
of the possibilities. Also, its components are additive [38]. 
With this appeal, it is only recently that researchers have 
explored the importance of the Shapley value [39] in the 
decomposition of the Gini index (and indeed many indi-
ces of inequality). In fact, this Shapley value approach, 
used elsewhere [40, 41] is proposed here as an alternative 
approach to decompose the redistributive effect of health 
financing between population subgroups.

3.1  The Shapley Value Decomposition Approach

The Shapley value approach “defines an inequality measure 
as an aggregation (ideally a sum) of a set of contributory fac-
tors, whose marginal effects are accounted eliminating each 
of them in sequence and computing the average of the mar-
ginal contributions in all possible elimination sequences” 
([42], p. 511). Stated differently, the Shapley value approach 

(3)G = GB + GW + GR,
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is about assessing how much inequality would reduce if 
one of the “factors” (e.g. between-group or within-group 
inequality) that contribute to inequality is removed or elimi-
nated [19].

The Shapley value approach to decomposition, in this 
case, involves two broad steps. Firstly, the Gini index 
is decomposed into GW  and GB . Next, GW  (i.e. ‘global’ 
within-group inequality) is expressed as a sum of the 
within-group contribution of each of the groups [19]. For 
example, if there are three population subgroups, then 
GW = GW

1
+ GW

2
+ GW

3
 . In general, for N  population sub-

groups, we have GW =
∑N

i=1
GW

i
 where GW

i
 is the decom-

posed inequality within group i . This is explained in detail 
later.

Briefly, let us consider k non-overlapping population 
subgroups (e.g. rural and urban) where k = {1,… ,K} and 
each group has a total of n(k) individuals. If y(k) represents 
a vector of group k ’s income, �(k) the corresponding mean 
income for group k and � the overall mean income, using the 
Shapley value approach, total inequality (Gini index) can be 
written conveniently as:

The computation of between-group inequality ( GB ) 
involves the elimination of within-group inequality. This is 
done by using a vector of income in which every household 
or everyone’s income is replaced by the group’s average 
income �(k) . Similarly, the computation of within-group 
inequality ( GW ) involves the elimination of between-group 
inequality using a vector of income where every household 
or everyone’s income is multiplied by the ratio (�(k)

�
) . By 

implication, both within-group and between-group inequal-
ity can be eliminated when every individual’s income is 
replaced with � [19]. Because the order in which each factor 
is eliminated affects the estimates, the Shapley value simply 
involves computing the average marginal effect of removing 
a factor across all factor eliminations [19].

Between-group inequality is computed as:

Similarly, within-group inequality can be computed as:

As noted above, total within-group inequality can be 
decomposed further as the sum of within-group inequality 
across the k groups. The Shapley value of group k ’s contri-
bution to total within-group inequality can be obtained by 

(4)

G(y(1),… , y(K)) = GB

⏟⏟⏟
Between−group inequality

+ GW

⏟⏟⏟
Within−group inequality

.

(5)

GB =
1

2

[

G(y(1),… , y(K)) − G

(

�(k)

�
⋅ y(k)

)

+ G(�(k)) − 0

]

.

(6)

GW =
1

2

[

G(y(1),… , y(K)) − G(�(k)) + G

(

�(k)

�
⋅ y(k)

)

− 0

]

.

replacing group k ’s vector of income by �(k) and assessing 
the reduction in inequality induced by this. This procedure is 
repeated for each group and the average contribution of each 
group over all possible orderings of groups is computed. 
The last step is necessary to eliminate the effect of sequenc-
ing [19]. Apart from the issue of “subgroup inconsistency” 
which is a fundamental property of the Gini index [43], 
the application of the Shapley value approach to subgroup 
decomposition of the Gini index is appealing. However, 
its application in decomposing the Gini index by income 
components, which is not considered in this paper, remains 
highly debated [42, 44]. An attempt to resolve the debate is 
developed by Hierro and colleagues [41] and later applied 
to health financing [40].

3.2  Decomposing the Redistributive Effect 
into Between‑Group and Within‑Group 
Components

Using the Gini index as a measure of income inequality, and 
using the results in Eq. (4), we can rewrite Eq. (1) as:

where GB
X
 represents inequality in prepayment income 

between population subgroups, GW
X

 is the prepayment 
income inequality within population subgroups while GB

X−T
 

and GW
X−T

 represent the post healthcare payment equivalents, 
respectively.

As shown in Eq. (7), ΔGB is defined as the redistributive 
effect of healthcare payments between groups and ΔGW is 
the corresponding effect within groups. The relative contri-
butions of these components (i.e. (ΔG

B

RE
) or (ΔG

W

RE
) ) provide an 

indication of which component ‘dominates’. A positive over-
all redistribution can result from a negative redistribution 
within-groups if this is sufficiently dominated by a positive 
redistribution between-group and vice versa. The various 
possible values of ΔGB and ΔGW are provided in Table 1.

Given that the number of subgroups, N ≥ 2 , we noted 
earlier that GW =

∑N

i=1
GW

i
 where GW

i
 is the decomposed 

inequality within group i . Thus, ΔGW =
∑N

i=1
ΔGW

i
 . This 

means that the redistribution of income within population 
subgroups ( ΔGW ) is the sum of the redistribution that occurs 
within all population subgroups. Therefore, we can re-write 
Eq. (7) as follows:

(7)

RE =ΔG =
(

GB
X
+ GW

X

)

−
(

GB
X−T

+ GW
X−T

)

,

= (GB
X
− GB

X−T
)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
Between−group

+ (GW
X
− GW

X−T
)

⏟⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏟
Within−group

,

=ΔGB + ΔGW ,

(8)RE = ΔGB +

N
∑

i=1

ΔGW
i
,
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where ΔGW
i

 is the decomposed redistribution of income 
within group i.

Table 2 provides a summary of the processes involved 
in decomposing the redistributive effect of health financing 
by groups.

4  Empirical Application: The Case 
of Out‑of‑Pocket Payments in Nigeria

Nigeria has a tiered health system with both the private and 
public health sectors. The country is one of the many Afri-
can countries where out-of-pocket payments account for a 
substantial portion of current health expenditures. In 2000, 
out-of-pocket payments accounted for about 73% of cur-
rent health expenditures in Nigeria [3]. The share of out-of-
pocket payments has remained relatively high over the last 
two decades. In 2016, it accounted for over 75% of current 
health expenditures, one of the highest in the sub-Saharan 
Africa region [3]. As shown in Table 3, government’s prior-
itisation of the health sector has remained low with domestic 
general government health expenditure as a proportion of 
general government expenditure hovering between 2 and 
5% over the last 2 decades [3]. This is far less than the 15% 
threshold agreed upon by health ministers in Africa (i.e. the 
Abuja Declaration) [46].

Health insurance (voluntary and mandatory) in Nigeria is 
relatively underdeveloped. In 2005, the government of Nige-
ria initiated the National Health Insurance Scheme (NHIS). 
Presently, the NHIS under the Formal Sector Social Health 
Insurance Programme (FSSHIP) (i.e. one of the many pro-
grammes under the NHIS and the one that has been fully 
developed), covers less than 5% of the total population, 
mainly federal government civil servants and formal private-
sector employees [47]. Contributions to the FSSHIP come 
from employers and employees (10% and 5% of basic sala-
ries, respectively). Unfortunately, the NHIS has not guar-
anteed significant reductions in out-of-pocket payments, as 
shown in Table 3. This high share of out-of-pocket payments 
in health financing makes Nigeria an interesting case study. 
It is important to note that the framework developed in this 
paper can also be applied to other financing mechanisms and 
the entire health financing system and not limited to out-of-
pocket payments.

4.1  Data

This paper uses the most recent nationally representa-
tive Harmonised Nigeria National Living Standard Survey 
(HNLSS) 2008/2009 conducted by the National Bureau 
of Statistics. A two-stage cluster sample design was used 
to collect the HNLSS data. Unlike the previous round, the 
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data were collected in two parts. The first part contains 
socio-demographic characteristics of households and indi-
viduals while the second part contains information on the 
living standards of households (i.e. household consumption 
expenditure and income). For the first part, ten enumeration 
areas (EAs) were selected from each of the 774 local gov-
ernment areas in Nigeria, bringing it to a total of 7740 EAs. 
The second stage randomly selected 10 housing units from 
each EA. After data cleaning, the final sample size was about 
73,329 housing units (i.e. 94.7% response rate) [48]. The 
second part consists of a reduced but nationally representa-
tive sample (about 35,000 households). Here, 5 housing units 
were randomly selected from the original 10 housing units 
in each of the 7740 EA. Thus, the second part is a subset of 
households contained in the first part [48]. Sampling weights 
are based on the sampling strategy to ensure that the data are 
representative at the national and sub-national levels.

Household income, used as a measure of standard of liv-
ing, was proxied by household consumption obtained from 

the HNLSS. Total out-of-pocket expenditures comprise 
direct payments at the point of using health services (public 
and private), which are then not reimbursed by any prepay-
ment scheme. These have been extracted from the HNLSS 
to include direct expenditures on consultations (outpatient 
health service use), hospital admission costs (inpatient 
healthcare costs), medicines and supplies related to admis-
sions and outpatient services, drugs, medicine and medi-
cal supplies, and maternal and child health services. These 
expenditures have been annualised to ensure consistency 
with household income recorded on an annual basis. Spe-
cifically, out-of-pocket payments data were obtained from 
responses to the various questions in Sect. 3 of the HNLSS 
data that relate to direct payments for health services (see 
“Appendix”).

Household income and out-of-pocket expenditures were 
adjusted to account for variations in household size and 
composition [49, 50] by equivalising by the adult equiva-
lence scale represented as:

Table 2  Summary of steps to assess the impact of healthcare payments on inequality between- and within-population subgroups. Source: 
Authors’ compilation

Step Activity Data source

1 Obtain a representative survey dataset that contains data on a measure of income, health service pay-
ments and the relevant groups (e.g. rural vs urban population). If health service payments are not 
reported directly, these can be extracted as described in Ataguba, Asante [45]

Possible datasets include the 
Income and Expenditure 
Survey, Household Budget 
Survey, Living Standards 
Measurement Survey, etc.

2 Estimate the post-payment income for any healthcare payment (e.g. out-of-pocket payments) by subtract-
ing healthcare payments from pre-payment income for each household

3 Compute per capita or per adult equivalent variables (pre-payment and post-payment income) to adjust 
for household size, composition, etc. (see 45, for more details)

4 Estimate the redistributive effect of healthcare payments ( ΔG = G
X
− G

N
 ) for each health financing 

mechanism. This is simply the difference between the pre-payment income inequality ( G
X
 ) and the 

post-payment income inequality ( G
N

 ) for that health financing mechanism
5 For the selected grouping (e.g. rural/urban), estimate the Gini index of between-group income inequality 

for both pre-payment income ( GB

X
 ) and post-payment income ( GB

X−T
 ) using the Shapley value approach

6 Similarly, for the selected grouping (e.g. rural/urban), estimate the Gini index of within-group income 
inequality for both pre-payment income ( GW

X
 ) and post-payment income ( GW

X−T
 ) using the Shapley value 

approach
7 Compute the redistributive effect between groups, ΔGB = G

B

X
− G

B

X−T
 and the redistributive effect within 

groups, ΔGW = G
W

X
− G

W

X−T
 using the information from steps 5 and 6

Table 3  Health expenditure and financing in Nigeria, 2000–2016. Source: World Health Organization [3]

2000 2005 2010 2014 2015 2016

Domestic Health Expenditure (DOM) as  % of Current Health Expenditure (CHE) 95.36 97.47 93.67 87.86 90.06 89.70
External Health Expenditure (EXT) as  % of CHE 4.64 2.53 6.33 12.14 9.92 9.83
Domestic General Government Health Expenditure (GGHE-D) as  % CHE 20.12 17.89 13.76 13.40 16.49 13.02
Domestic Private Health Expenditure (PVT-D) as  % CHE 75.24 79.59 79.91 74.46 73.57 76.67
Voluntary Health Insurance (VHI) as  % of CHE 0.00 0.00 0.00 0.05 0.58 0.65
Out-of-pocket (OOP) payments as  % of CHE 72.93 77.73 77.75 72.29 72.08 75.21
GGHE-D as  % General Government Expenditure (GGE) 2.15 3.57 2.69 3.52 5.32 5.01
GGHE-D as  % Gross Domestic Product (GDP) 0.53 0.68 0.45 0.45 0.59 0.47
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where nA is the number of adults in the household; nk is 
the number of children (aged < 15 years), � is the cost of 
children (a measure of the weight accorded to children rela-
tive to that accorded to adults) [51, 52] and � represents a 
measure of economies of scale. Adult equivalent income and 
payments were computed using the values � = 1 and � = 1 , 
which in essence represent per capita estimates [53].

Nigeria has 36 states and the federal capital territory. 
However, the mutually exclusive groups identified for anal-
ysis in this paper are the 6 geopolitical zones in Nigeria—
North East, North West, North Central, South East, South 
West and South South. These zones represent significant 
grouping in Nigeria, relating to economic, social and politi-
cal issues in the country.

4.2  Estimation Strategy

Recall from Eq. (7) that RE = ΔGB + ΔGW . The overall 
redistributive effect ( ΔG ) was computed in Stata 15 [54] 
using the Distributive Analysis Stata Package (DASP) soft-
ware [55, 56]. The Shapley value approach [see Eq. (4)] 
was used to decompose the Gini indices into between- and 
within-group inequality for both prepayment and post health-
care payment incomes ( GB

X
 , GW

X
 , GB

X−T
 and GW

X−T
 ). These indi-

ces were used to compute the components of Eq. (7).
Empirically, the Gini index was computed as:

where 𝜉 =
∑n

i=1
(((Vi)

2 − (Vi+1)
2)∕(V1)

2)xi ; Vi =
∑n

h=i
wh and 

x1 ≥ x2 ≥ ⋯ ≥ xn.
The vector  w =

[

w1,w2,… ,wn

]

 represents  the 
sampling weights while the vector, � , such that 
x1 ≥ x2 ≥ ⋯ ≥ xn−1 ≥ xn represents gross per capita 
incomes. The weighted average of per capita incomes is �̂�.

The asymptotic standard error for GX , GX−T and ΔG can 
be obtained analytically using the DASP suite [56] taking into 
account the fact that ΔG is estimated from the same sample 
or dataset with some joint sampling distribution. However, 
the standard errors for ΔGB and ΔGW are obtained using the 
bootstrap methods with 1000 resamples or replications [57, 58] 
taking into account the full sampling structures and the fact that 
these are obtained from the same sample (i.e. re-sampling is 
done by clusters as opposed to using individual points directly).

5  Results and Discussion

The results of the indices ( GB
X
 , GW

X
 , GB

X−T
 and GW

X−T
 ) intro-

duced in Eq. (7) are contained in Table 4. Briefly, the level 
of income inequality in Nigeria, measured by the Gini index, 

(9)AE = (nA + 𝛼nk)
𝜃 for 0 < 𝛼 ≤ 1; 0 < 𝜃 ≤ 1

(10)G = 1 −
(

𝜉∕�̂�
)

,

using per capita household consumption was estimated at 
0.4853 before paying out-of-pocket for health services. 
Post out-of-pocket payments, income inequality increased 
to 0.4855. A similar pattern was seen for both between- 
and within-group (geo-political zones) income inequality 
in Nigeria, with GX < GX−T . The inequality within groups 
dominates substantially (> 83%) for both inequality in pre-
payment and post-payment income. In fact, the Gini index 
estimated in this paper (0.4853) was similar to that (0.45) 
reported by the National Bureau of Statistics (NBS) in Nige-
ria, although the NBS may have used per capita expenditure 
as opposed to per capita consumption [59]. The NBS also 
reports the Gini indices across the six geo-political zones in 
Nigeria [59].

The empirical results of the redistributive effect of out-of-
pocket payments in Nigeria into within and between groups 
using the revised framework are shown in Table 5. These 
results indicated that financing health services out-of-pocket 
contributed to significant increases in income inequality in 
Nigeria. The overall redistributive effect ( RE ) consider-
ing out-of-pocket payments was estimated at − 0.0002 and 
this was statistically significant at the 5% level of signifi-
cance. Using a subgroup of the six geopolitical zones in 
Nigeria, it emerged that there was a negative redistributive 
effect occurring both between and within groups because of 
financing health services out-of-pocket in Nigeria. Stated 
differently, income inequality within and between subgroups 
had increased due to out-of-pocket healthcare payments in 
Nigeria. However, these increases in between- and within-
group income inequality are not statistically significant at 
conventional levels of significance.

These results show that in the absence of out-of-pocket 
payments, for instance, income inequality would have been 
lesser both within and between the six geopolitical zones 
in Nigeria.

Although income inequality increased both between 
and within groups, the contribution of the pro-rich 

Table 4  Inequality between and within groups (geopolitical zones), 
Nigeria, 2009. Source: Authors’ computation

All estimates have been multiplied by 100 to enhance readability
GX and G

X−T are the Gini index of gross income and post-payment 
income (i.e. post out-of-pocket payments), respectively
Standard errors in parenthesis—bootstrapped using 1000 replications
***p < 0.01

G
X

G
X−T

Between group ( B) 7.8624*** (0.4098) 7.8636*** (0.4108)
Within group ( W) 40.6638*** (0.4772) 40.6858*** (0.4776)
Overall (G) 48.5262*** (0.3930) 48.5494*** (0.3926)
(B/G) % 16.2% 16.2%
(W/G) % 83.8% 83.8%
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redistributive effect within groups ( ΔGW ) to overall income 
redistributive effect of out-of-pocket payments in Nigeria 
was greater than the negative redistributive effect occur-
ring between groups ( ΔGB ). In summary, it was estimated 
that about 95% of the redistributive effect of out-of-pocket 
payments in Nigeria was associated with the negative redis-
tributive effect within the six geopolitical zones. Changes 
in income inequality between groups accounted for only 
about 5% of the total redistributive effect of out-of-pocket 
payments in Nigeria.

Further decomposition of the redistributive effect of 
out-of-pocket healthcare payments within groups (Table 6) 
showed that changes in inequality within the North West 
zone dominated overall changes in income inequality in 
Nigeria. This change was significant and estimated at 
− 0.0001. This was followed by the South West zone, but 
this result was not statistically significant.

The results from Nigeria demonstrated that the signifi-
cant contribution of out-of-pocket healthcare payments 
to increased income inequality in the country was caused 
mainly by how such payments contributed to changes in 
income inequality within geopolitical zones. The share that 
was caused by changes in income inequality between groups 
was relatively small. This result cannot be obtained from 

using the existing framework that only shows the relative 
importance of V  , H and R in total redistribution, which are 
also important in their own regards.

This paper demonstrated that the potential widening of 
income inequality caused by out-of-pocket payments needs 
to be addressed to reduce income inequality significantly. 
If the government is committed to reductions in income 
inequality in Nigeria, it should not just aim to reduce the 
share of out-of-pocket payments in current health expen-
ditures. It should also aim to ensure that financing health 
services, especially where out-of-pocket payments may 
still exist, should substantially reduce income inequality, 
especially within each geopolitical zone. Traditionally, 
this can be achieved using exemptions and the provision of 
free health services for households that are unable to afford 
the use of health services. It means that regional specific 
policies that address the high level and disparities in out-of-
pocket healthcare payments within regions in the country 
are needed. In the context of Nigeria, it was shown that the 
North West zone, one of the poorest zones in the country 
[60], contributes substantially more to changes in within-
group income inequality that were associated with out-of-
pocket healthcare payments. This highlights the importance 
of that zone in reducing overall income inequality in Nigeria.

Table 5  Decomposing the redistributive effect of out-of-pocket payments into between and within groups (geopolitical zones), Nigeria, 2009. 
Source: Authors’ computation

All estimates have been multiplied by 100 to enhance readability
Standard errors in parenthesis—bootstrapped using 1000 replications for ΔGB (the redistributive effect between groups) and ΔGW (the redis-
tributive effect within groups). Analytical standard errors for the redistributive effect (RE)
**p < 0.05

Financing mechanism RE ΔGB ΔGW
(

ΔGB

RE

)

%
(

ΔGW

RE

)

%

Out-of-pocket payments − 0.0233** (0.0107) − 0.0012 (0.0093) − 0.0220 (0.0124) 5.17% 94.83%

Table 6  Decomposing the contributions of different subgroups (geopolitical zones) to total within-group inequality ( ΔGW ), Nigeria, 2009. 
Source: Authors’ computation

All estimates have been multiplied by 100 to enhance readability
***p < 0.01; bootstrapped standard errors (using 1000 replications) in parenthesis
ΔGW is the redistributive effect within groups; GW

X
 and GW

X−T
 represent income inequality within population subgroups, pre and post-out-of-

pocket payments, respectively

North Central North East North West South East South South South West

G
W

X
6.1090*** 

(0.3610)
4.3005*** 

(0.2400)
7.8376*** 

(0.3182)
5.8413*** 

(0.4127)
7.1721*** 

(0.3876)
9.4031*** (0.3946)

G
W

X−T
6.1077*** 

(0.3605)
4.3006*** 

(0.2398)
7.8510*** 

(0.3185)
5.8433*** 

(0.4126)
7.1717*** 

(0.3880)
9.4115*** (0.3946)

ΔGW = G
W

X
− G

W

X−T
0.0013 (0.0063) − 0.0001 (0.0048) − 0.0134*** 

(0.0050)
− 0.0020 (0.0081) 0.0004 (0.0058) − 0.0084 (0.0052)

 %share of ΔGW 
in each zone to 
overall ΔGW

− 5.9% 0.5% 60.4% 9.0% − 1.8% 37.8%

(

ΔGW∕ΔRE
)

% − 5.6% 0.4% 57.2% 8.5% − 1.7% 35.9%
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Given the relative size of Nigeria and the relative share of 
changes in within-group income inequality caused by paying 
out-of-pocket for health services, there is a need for health 
financing reforms, e.g. through the NHIS, to concentrate on 
states and zones to reduce income inequality. Indeed, and as 
noted earlier, the current NHIS policy has largely targeted 
federal civil servants without significant attention to regional 
disparities. The NHIS, since its introduction in 2005 had cov-
ered only less than 5% of the population in Nigeria [47]. It is 
only recently that a few states in Nigeria have started setting 
up state health insurance structures to cover their populations, 
including the substantial numbers in the informal economy. 
With reductions in out-of-pocket healthcare payments and 
a movement towards an equitable pre-payment system, the 
contributions of out-of-pocket healthcare payments to income 
inequality will reduce substantially in Nigeria.

This paper has a few limitations. The first relates to the 
dataset used to compute household income and out-of-pocket 
payments. It uses the recall as opposed to the diary method. 
Also, the methods proposed for assessing the redistributive 
effect of healthcare payments do not account for migration 
between geopolitical zones and how that affects the use and 
payment for health services. The reported out-of-pocket 
payments cannot be traced to the zone where utilisation 
occurred. While the occurrence of such may be very negli-
gible in the case of this paper, it is essential to understand 
this impact in each study that may apply the framework.

6  Conclusion

An assessment of the income redistributive effect of health 
financing is vital for the design of financing arrangements 
that ensure equitable treatment of households. Traditional 
assessment approaches used to decompose the impact of 
health financing on income inequality focus on estimating 
the vertical effect (i.e. the extent of progressivity); horizon-
tal effect (i.e. the extent to which households with similar 
incomes are treated equally when financing health services); 
and reranking effect (i.e. whether households change their 
relative socio-economic ranking after financing health ser-
vices). While such decompositions are useful in pointing 
to areas where policy interventions are needed, they do not 
tell us much about changes in income inequalities between 
and within population groups. In pluralistic countries, it is 
essential to understand how, by paying for health services, 
different population subgroups contribute to widening or 
reducing income inequality. For example, it is very crucial to 
answer questions like: do payments for health services widen 
income inequality between or within population groups in 
a country? Which province or region within a country con-
tributes more to changes in income inequality associated 
with health financing? etc. This is where the paper makes 

significant contributions to the literature on the assessment 
of the income redistributive effect of health financing.
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Appendix: Household Survey Questions 
Used to Elicit Data on Out‑of‑Pocket 
Payments

Part 3A: Health Conditions

Q14: How much did [NAME] pay for the first trip (to and 
from) for consultation (transport costs)?
Q13: How much did [NAME] pay for the first consultation?
Q17: How much did [NAME]pay for the drugs over the 
counter or kiosks?
Q20: How much did [NAME] pay for staying in hospital 
or health centre?
Q22: How much did [NAME] pay altogether for these 
medicines and medical supplies?
Q24: Apart from what was paid by others, how much 
did [NAME] pay out of his/her own pocket for medical 
service?

http://www.nigerianstat.gov.ng/nada/index.php/catalog/38
http://www.nigerianstat.gov.ng/nada/index.php/catalog/38
http://creativecommons.org/licenses/by-nc/4.0/
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Part 3B: Malaria

Q9: How much did [NAME] pay for primary level con-
sultation during this episode (excluding drugs)?
Q13: How much did [NAME] pay for hospitalisation 
(excluding transportation and drug cost)?
Q17: How much did [NAME] pay for the medicine?
Q20: How much did [NAME] pay for transportation-
related to illness?

Part 3D: Preventive Health and Vaccination

Q10: How much did [NAME] pay for the last vaccination?

Part 3E: Maternal Health Services

Q28: How much did [NAME] pay for that (contraceptive) 
during the last month?
Q23: How much did [NAME] pay for the first pre-natal 
or post-natal consultation?
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