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Does income inequality increase the shadow economy? Empirical evidence from
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ABSTRACT
This paper applies the autoregressive distributed lag bounds testing method to investigate the
long- and short-run relationship between the size of the shadow economy and income
inequality in Uganda. The findings reveal evidence of the long and short-run relationship
between the shadow economy and income inequality. We find that a rise in income inequality
significantly increases the size of the shadow economy in Uganda, all else equal. These results
are robust to the use of alternative econometric methods. At the policy level, instituting income
redistribution policies to uplift the standard of the poor, improving resource allocation to
productive sectors of the economy, reforming the tax system and macroeconomic environment,
and implementing political and institutional reforms to address corruption could be viable
policy options to address informality in Uganda.
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1. Introduction

This paper investigates the long- and short-run relation-
ship between income inequality and the shadow
economy1 in Uganda. Using data that cover the period
from 1991 to 2017, this paper applies the autoregressive
distributed lag bounds (ARDL) testing approach to coin-
tegration to examine whether changes in income
inequality result into changes in the size of the
shadow economy in Uganda. Income distribution is
important in a country like Uganda because it deter-
mines the outcomes of development and influences
the extent to which welfare programs affect poverty
reduction (Hailemariam and Dzhumashev 2020). A
large income gap between the poor and the rich may
cause political unrest and undermines government
effort to improve the welfare of the poor hence worsen-
ing their livelihood opportunities (Berg and Ostry 2011;
Esaku 2021a). Given the above, a widening income gap
between the rich and poor provides an incentive for
the poor to practice informal production and distri-
bution of goods and services. This is particularly true if
income gap is large and steadily increasing.

For instance Berdiev and Saunoris (2019) analyze the
links between the informal economy and income inequal-
ity covering the period from 1960 to 2009 in a panel of 144
economies. Applying a vector autoregressive framework,

the above authors find a positive relationship between
income inequality and the size of the shadow economy.
They find that an increase in income inequality also trans-
lates into a rise in the size of the shadow economy, all else
equal. Similarly, Hatipoglu and Ozbek (2011) develop a
political economy framework to account for the relation-
ship between income distribution and the size of the
shadow economy. The above authors find evidence sup-
porting the positive effect of income inequality on the
size of the informal sector. These authors show that the
political system that favors the rich over the poor
worsens income inequality which also leads to wide
spread informality. Correspondingly, Elveren and Ozgur
(2016) apply a combination of econometric methods to
test the relationship between the size of the shadow
economy and income inequality between 1963 and
2008 in Turkey. The above authors find evidence of a posi-
tive and statistically significant relationship between the
informal economy and income inequality. These authors
find that a rise in income inequality promotes the expan-
sion of the shadow economy as a result of dwindling live-
lihood opportunities among the poor.

Taken together, the above discourse indicates that
income distribution is important in influencing economic
growth and the welfare of the citizens. This paper follows
along the extant literature that examines the effect of
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income inequality on the size of the shadow economy. The
specific research question we seek to answer is whether a
rise in income inequality increases the size of the informal
economy in Uganda. Uganda as a country is chosen for
various reasons. First, there is evidence that income
inequality has been rising despite government’s effort to
introduce programs aimed at addressing it in Uganda
(see Lwanga-Ntale 2015). Additionally, households pre-
sumed to have moved out of poverty over the past two
decades have slumped back into poverty in recent years
(see Ssewanyana and Kasirye 2012). This justifies the
study of the effect of income inequality on the size of
the shadow economy. Second, Uganda is one of the
African countries that have implemented a number of
reforms and poverty reduction programs over the past
three decades but is still classified as a low income
country. Therefore, one would ask whether income
inequality is partially responsible for the sluggish growth
and rising levels of informality in this country. This paper
clarifies on the effect of widening income inequality on
rising informality in Uganda. Thirdly, this country has
experienced a turbulent political history since the 1970s
when the then democratically elected government of
Obote was overthrown by the military junta led by Idi
Amin Dada which resulted into economic hardships and
rising informality (Esaku 2021b). The important question
now is whether the widening income inequality has
created a thriving informal sector in the country given
that a large size of the shadow economy is detrimental
to the overall performance of the economy (Esaku
2021b). Fourth, the relationship between informality and
income inequality has been investigated previously, in
economies outside of Sub-Saharan Africa (to the best of
the author’s knowledge). However, there is little evidence
to suggest that this relationship has ever been examined
in the context of Sub-Saharan Africa. Thus, this might be
the first attempt to examine this relationship in Sub-
Saharan African context. This study could provide helpful
insights on how income inequality influences the size of
the shadow economy in this context. Lastly, the bulk of
the studies that investigated the relationship between
income inequality and the size of the shadow economy
have largely used a panel of countries and applied panel
data and cross-sectional regression methods. One main
limitation of such studies is that they rely on the assump-
tion of homogeneity of coefficients, where they assume
that countries are homogeneous, as such empirical
results can be generalized across all economies (Keho
2017). However, this assumption may not hold given that
countries are heterogeneous with respect to the business
environment, level of economic development, technology
and quality of institutions, among other factors (Esaku
2021c). In case the cross-sectional homogeneity

assumption is violated, this leads to policy recommen-
dations that do not reflect the local economic conditions
of the countries involved (Esaku 2021f). This paper
attempts to fill this gap by investigating the relationship
between income inequality and the size of the informal
sector in a country-level framework.

This study contributes to the literature in three impor-
tant ways: first, we extend the study of the relationship
of income inequality and the informal economy to a less
studied context, Uganda. This will enrich our understand-
ing of factors that cause wide spread informality in less
developed contexts like Uganda. Second, this paper exam-
ines an important relationship with implications for policy.
For instance, how can income redistribution programs be
tailored to mitigate wide spread informality in both devel-
oping and developed economies? Thirdly, investigating
the relationship between income inequality and the size
of the shadow economy could unearth findings and
policy implications which provide new insights on how
to address informality in less developed contexts.

While this study follows in the footsteps of Berdiev
and Saunoris (2019), it differs with that study in three
important ways. First, while the above authors focus
on developed economies, this paper situates its investi-
gation of the relationship between income inequality
and the shadow economy in a different context, Sub-
Saharan African country. Second, whereas the above
authors use a panel of countries, this paper uses a
single country framework to analyze the above relation-
ship. Lastly, this paper employs a relatively new cointe-
gration approach- the ARDL bounds testing method of
Pesaran and Shin (1999) and its extension by Pesaran,
Shin, and Smith (2001), to analyze this relationship.
This method is considered more robust than the tra-
ditional cointegration methods (Menegaki 2019)
because of its ability to provide unbiased estimates
and valid t-statistics, regardless of the endogeneity of
some of the regressors (Jalil and Ma 2008). Furthermore,
the ARDL model allows for the correction of outliers and
distinguishes between the outcome and explanatory
variables (Marques, Fuinhas, and Marques 2017).

Apart from Section 1, Section 2 reviews related litera-
ture while Section 3 presents the data and descriptive
statistics. Section 4 presents the methodology while
Section 5 reports the findings and discussion. Finally,
Section 6 concludes this paper.

2. Review of related literature

Recent global evidence indicates that much of the pro-
duction and distribution of goods and services occurs
in the two most important sectors of the economy:
formal and informal sectors (Esaku 2021c). Available
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estimates from Medina and Schneider (2019) suggest
that the production and distribution of goods and ser-
vices in the informal sector, as share of gross domestic
product (GDP), has steadily increased across many
regions of the world. Across the 157 countries (both
developed and developing) that were surveyed, activi-
ties in the shadow economy are estimated to average
31% of GDP; with Bolivia having the largest size of the
shadow economy in Latin America; that is, 62.9% of
GDP, and Georgia leading in Europe with 61.8% of
GDP. In Africa, Nigeria and Tanzania have the largest
shares of shadow activities as a proportion of GDP. For
instance, Nigeria’s informal sector activities are esti-
mated to account for 56.8% of GDP, while Tanzania’s
accounts for 56% of GDP (Medina and Schneider
2019). The theoretical model of Harris and Todaro
(1970) emphasized that the shadow economy is essen-
tially a stagnant and unproductive economy which
acts as a ‘refuge’ for the urban unemployed and a recep-
tion center for ‘new arrivals’ from rural areas that come
to urban centers in search for better livelihood opportu-
nities. In this case, the growth of the informal sector was
viewed as the outcome of underdevelopment and
expected to disappear once the economy experienced
sustainable levels of economic growth (Geertz 1963;
Loayza 2016). Contrary to the above widely held view,
the empirical evidence indicates that the shadow
economy is persistent and steadily increasing over the
past three decades despite high levels of economic
growth and development (Medina and Schneider 2019).

Consequently, the empirical literature continues to
view the shadow economy as a dynamic and efficient
sector which contributes significantly to the production
and distribution of goods and services. Thus this sector
provides opportunities for income generation which
benefits the most vulnerable members of society (Esaku
2019a; ILO 2002). Additionally, this sector continues to
attract and sustain a growing number of the labour
force, estimated to range between 30% and 70% globally
(Fourie 2018). Moreover, income generated in informal
sector activities ends up in the formal economy, hence
complementing the production and distribution of
goods and services in the latter. Accordingly, there is rec-
ognition that the bulk of ‘migrants’ who come from rural
to urban areas in search of better employment opportu-
nities are attracted to engage in informal activities due
to income earning opportunities in the shadow
economy. Moreover, there is little job search for workers
who engage in informal employment (Bhattacharya
2011; Mugoda et al. 2020). Despite earlier suggestions
that the informal sector is transitory, there is acknowledge-
ment that this sector is dynamic in nature and increasingly
becoming persistent across many countries of the world.

Thus there is recognition of the important role this
sector plays in providing a source of livelihood for the
poor and vulnerable members of society. Some of the
reasons for the rise in the shadow economy seem to
point to failure by the formal economy to absorb the
unemployed population, which is semi or unskilled in
many countries (Goel and Nelson 2016). Viewed from
the ability of the sector to provide livelihoodopportunities
for millions of the unemployed, some analysts acknowl-
edge that the shadow economy is not entirely bad. It pro-
vides employment to a number of peoplewho cannot find
employment in the formal sector of the economy (Esaku
2020b) and helps generate incomes for the poor, which
incomes also end up in the formal economy, hence
raising the demand for goods and services produced in
the formal sector (ILO 2002).

Despite its importance, there is increasing concern on
the impact of informal sector activities on the growth and
development of a country (Esaku 2021b), given that a
large informal sector erodes the tax base which is detri-
mental to the provision of public goods and services,
such as security, infrastructure and hospitals among
others (Esaku 2021c; Goel and Nelson 2016). There is
also consensus that the rise of the shadow economy is
a consequence of inefficiencies in public administration
and failure of institutions mandated to enforce proper
functioning of the market system to provide public
goods and services (Gallin 2001). Government inefficien-
cies arise when there is corruption, bad governance or
wasteful allocation of economic resources for the pro-
duction and distribution of goods and services. In
countries where the size of the informal economy is
large, its expansion is correlated with high taxes, corrup-
tion, low level of development and overregulation (Buehn
and Schneider 2012b). Therefore, continuing to offer
public goods and services requires governments to levy
high taxes or broaden the tax base to cover the cost of
public administration and provision of public goods and
services. If tax payers view increases in tax as additional
burden, they will choose to operate underground in
order to avoid taxation and excessive regulation leading
to tax evasion (De Soto 1989; Loayza 2016). Tax evasion
further worsens the provision of public goods and ser-
vices because of reduced tax revenue.

Given that the shadow economy has expanded over
the past three decades across most countries, the formal
investigation of its size, determinants and consequences
is relatively recent with the main focus being on public
finance and tax administration (see Buehn and Schneider
2012b). In line with De Soto (1989), the expansion of the
shadow economy is considered to be the consequence
of high taxes and regulatory discretion which impose
‘additional burden’ on start-up businesses causing these
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businesses to conceal their operations from the ‘radar’ of
regulators. Indeed a number of papers have examined
the role of taxes and overregulation in determining the
size of the shadow economy (see Goel and Nelson
2016). Recently though, some papers have extended this
analysis to the examination of the interrelationship
between the shadow economy and a number of variables
such as financial development, institutional quality, cor-
ruption, direct democracy, political instability, and the
level of development, among others. For instance,
Berdiev and Saunoris (2016) use panel data techniques
to analyze the relationship between the shadow
economy and financial development in 161 economies.
Their findings suggest that financial development signifi-
cantly reduces the size of the shadow economy.

Dreher, Kotsogiannis, and McCorriston (2009) develop a
simple framework to capture the interrelationship between
corruption, the shadow economy and institutional quality.
Their model suggests that institutional quality reduces the
size of the shadow economy and corruption. This provides
evidence of the primary contribution of institutions in miti-
gating the spread of informal sector activities. Choi and
Thum (2005) present a model of the interrelationship
between corruption and the shadow economy and show
that corruption limits the expansion of the shadow
economy. However, Johnson, Kaufmann, and Zoido-
Lobaton (1998) dispute the suggestions advanced by
Choi and Thum (2005). In their argument, Johnson, Kauf-
mann, and Zoido-Lobaton (1998) show that corruption
and the shadow economy do reinforce each other. This
finding is supported by the empirical work of Buehn and
Schneider (2012a), who find evidence of a complementary
relationship between corruption and the size of the
shadow economy. Additionally, Esaku (2021e) using time
series data from Uganda investigates whether corruption
increases the shadow economy. The above author finds
evidence that a rise in the level of corruption significantly
increases the size of the shadow economy.

Some papers have investigated how governance influ-
ences the size of the shadow economy. For instance, Teo-
baldelli and Schneider (2013) study the impact of direct
democracy on the shadow economy across 57 economies
around the world and find evidence that direct democracy
is important in reducing the size of the shadow economy.
Correspondingly, Elgin and Erturk (2016) using cross-
country panel regressions investigate the effect of the
shadow economy on economic growth and find evidence
that a large size of the shadow economy is correlated with
lower rates of economic growth. Additionally, Esaku
(2021b) investigate the long and short-run relationship
between the shadow economy and economic growth
and find evidence of a negative relationship between
the above two variables, all else equal.

Although there is substantial work already done on the
shadow economy, there still remain potential determinants
of the shadow economy that are not adequately explored,
such as the relationship between income inequality and
the size of the shadow economy in Uganda’s context.
There is strong evidence suggesting that the size of the
shadow economy could be positively correlated with the
level of income distribution in the economy. For instance
Rosser Jr., Rosser, and Ehsan (2000) investigate the relation-
ship between income inequality and the size of the
shadow economy in transition countries and find that
income inequality is positively associated with the pro-
portion of output produced in the shadow economy.
Their evidence further suggests that any changes in
income inequality are also followed by changes in the pro-
portion of output produced in the shadow economy imply-
ing that income inequality might be one of the
determinants of the shadow economy. Chong and Grad-
stein (2007) present a simple theoretical model in which
income inequality is positively correlated with the size of
the shadow economy. Their empirical results show that
an increase in income inequality increases the relative
size of the shadow economy by between 3 and 9 percen-
tage points, implying that income inequality is a significant
determinant of the shadow economy.

In this paper we ask whether income inequality is a
significant determinant of the size of the shadow
economy in Uganda. Although, there is evidence
suggesting that the two are correlated, the available evi-
dence is largely based on panel data and cross-sectional
regression approaches. Such studies rely on the assump-
tion of homogeneity on coefficients, where they assume
that countries are the same and findings can be general-
ized across all the countries (Keho 2017).

2. Data and descriptive statistics

In this section, we present the data and data sources.
The data are annual time series drawn from different
sources, and cover the period from 1991 to 2017. The
data for the outcome variable, the size of the shadow
economy is from Medina and Schneider (2019). These
authors use the multiple indicator-multiple cause
(MIMIC) procedure to generate a global database of
the size of the shadow economy for 157 economies
around the world. For the main explanatory variables
(gini and gim), the data source is The Standardized
World Income Inequality Database (SWIID) developed
by Solt (2020) version 9.0. The Gini provides an estimate
of the Gini index of inequality in equivalized household
disposable income estimated using Luxembourg
income data as the standard measure. Similarly, we
also employ Gini index of inequality in equivalized
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household market income (gim), to check the robust-
ness of our findings. The main difference between the
two indices is that gini index of inequality is calculated
using post-tax and post-transfer household income,
while gim is estimated using pre-tax and pre-transfer
household income. Furthermore we include a number
of variables to control for fiscal, macroeconomic and
regulatory conditions in line with the literature. We
include the following variables: inflation (inf), economic
growth (gw), government expenditure (gov/gdp) as a
proportion of gross domestic product (GDP), trade open-
ness (open), control of corruption (cor) and institutiona-
lized democracy (Demo). We measure inflation using
consumer price index; economic growth is measured
by growth of GDP. All these variables are drawn from
World Development Indicators (World Bank 2020).
Control of corruption index is our preferred measure of
institutional quality, and is from International Country
Risk Guide (ICRG 2017) published by Political Risk Ser-
vices (PRS). Our measure of institutionalized democracy
is from the Centre for Systemic Peace (Polity5 version).

We report the descriptive statistics and correlation
matrix of the main variables in Table 1. Table 1(a) reports
the descriptive statistics while panel (b) presents the corre-
lation matrix. In panel (a), the average values of the key
variables are: shadow economy (Se17), 36.48; income
inequality (gini), 43.854; gim, 46.308; inflation (inf), 8.146;
openness (open), 37.232; growth (gw), 3.254; government
expenditure (Gov/gdp), 11.607; control of corruption (cor),
2.160; and institutionalized democracy (Demo), 0.462. In
Panel (b), we note that all of our variables of interest
(gini and gim) show a positive correlation with the size
of the shadow economy. This could imply that income
inequality and the size of the shadow economy are posi-
tively correlated. However, a formal examination of this
relationship is necessary to ascertain whether the two

variables have a long-run relationship. In the sections
that follow, we carry out a formal empirical analysis of
the relationship between income inequality and the size
of the shadow economy in Uganda.

3. Methodology

In this section, we present the model specification and
estimation strategy for examining whether changes in
income inequality result into changes in the size of the
shadow economy in both the long- and short-run.

3.1 Model specification

In this section, we formally express the empirical model
for testing the long- and short-run relationship between
income inequality and the size of the shadow economy.
Thus we posit that the shadow economy is influenced by
variables that can be expressed as follows:

se17 = F(gini, inf , gw, gov/gdp, open, cor, demo)

(1)

se17 = F(gim, inf , gw, gov/gdp, open, cor, demo)

(2)

where se17 denotes the size of the shadow economy, gini
is the index of income inequality in equivalized house-
hold disposable income, inf denotes inflation, gw is econ-
omic growth or simply, growth. Similarly, Gov/gdp
denotes government expenditure, open is trade open-
ness index (exports plus imports as share of GDP), cor is
corruption control index, demo is institutionalized
democracy and gim is index of inequality in equivalized
household market income for robustness checks. We
choose these explanatory variables based on the litera-
ture review and the standard practice in the extant

Table 1. Summary statistics and correlation matrix.
Se17 gini Gim inf open Gw Gov/gdp cor Dem

Panel (a): Summary statistics
Mean 36.480 43.854 46.308 8.146 37.232 3.254 11.607 2.160 0.462
Median 34.095 43.900 46.500 6.344 36.151 3.050 11.751 2.000 0.000
Maximum 54.690 44.400 47.000 30.820 56.260 8.140 16.792 3.000 1.000
Minimum 21.370 43.000 45.300 −0.290 27.839 0.030 6.636 1.500 0.000
Std.Dev. 10.132 0.496 0.597 7.448 6.610 2.247 3.067 0.517 0.508
Skewness 0.222 −0.490 −0.605 1.757 0.952 0.422 −0.110 0.665 0.154
Kurtosis 1.738 1.845 1.858 5.980 3.892 2.287 1.788 2.220 1.024
#Obs. 26 26 26 26 26 26 26 26 26
Panel (b): Correlation matrix
Se 1.000
Gin 0.617 1.000
Gim 0.652 0.994 1.000
inf 0.106 −0.310 −0.332 1.000
Open 0.689 0.693 0.055 0.052 1.000
Gw −0.062 0.106 0.196 −0.165 0.206 1.000
Gov/gdp 0.356 0.250 0.678 −0.265 −0.118 0.407 1.000
Cor 0.731 −0.747 −0.796 0.408 −0.477 0.311 0.114 1.000
Demo −0.889 0.564 0.607 −0.002 0.691 −0.051 −0.446 −0.647 1.000

Source: Author’s calculation.
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literature. The literature shows that inflation and the level
of economic growth should be included as control vari-
ables (see Chong and Gradstein 2007; Esaku 2021b).
Additionally, we also include control of corruption as a
measure of institutional quality (Dreher, Kotsogiannis,
and McCorriston 2009; Esaku 2021e) and trade openness
to control for the state of the economy (Buehn and
Schneider 2012a; Esaku 2021f). We also include govern-
ment expenditure to control for fiscal environment
since empirical evidence shows that taxation and regulat-
ory burden are positively correlated with the size of the
shadow economy (see Goel and Nelson 2016). Similarly,
we control for the state of democracy as another impor-
tant determinant of the shadow economy (Teobaldelli
and Schneider 2013). In what follows, we express the
econometric methodology in the next section.

3.2 Econometric methodology

Before the estimation process, we first conducted statio-
narity tests and then ARDL bounds testing for long-run
relationship between the main variables of our interest.
Second, we follow the ARDL bounds testing approach
to cointegration introduced by Pesaran, Shin, and Smith
(2001) to test for the relationship among variables. This
testing approach is beneficial over the traditional cointe-
gration techniques because it can correct for any possible
endogeneity among the explanatory variables (Wolde-
Rufael 2010). Furthermore, compared with traditional
cointegration tests, the capability of the ARDL bound
test is not limited in finite samples when invalid restric-
tions are imposed (Banerjee, Dolado, and Mestre 1998)
and performs better even in smaller samples (Tang 2004).

Thus, we can express the ARDL model in Equation (1)
as follows:

Dse17 = b0 +
∑n

i=1

b1iDse17t−i +
∑n

i=0

b2iginit−i

+
∑n

i=0

b3iD inf
t−i

+
∑n

i=0

b4iDgwt−i

+
∑n

i=0

b5iDgov/gdpt−i +
∑n

i=0

b6iDopent−i

+
∑n

i=0

b6iDcort−i +
∑n

i=0

b7iDdemot−i + l1se17t−1

+ l2ginit−1 + l3 inf
t−1

+l4gwt−1 + l5gov/gdpt−1

+ l6cort−1 + l7cort−1 + l8demot−1 + mt

(3)

where b0 denotes the constant term while
b1 , . . . , b8 and l1, . . . , l8 denote the short- and long-

run coefficients, respectively, and mt denotes the error
term. For robustness checks, we test Equation (3) by sub-
stituting gini for gim to determine whether the findings
are robust to alternative specification.

To implement ARDL bounds testing approach, we
first tested for cointegration relationship among vari-
ables to ascertain the existence of a long-run relation-
ship using the F-statistic. The null hypothesis of no
cointegration, (H0:b1 = b2 = b3 = b4 = b5 = b6 =
b7 = b8 = 0) is tested against the alternative hypothesis
that there is cointegration among variables (Ha:b1 =
b2 = b3 = b4 = b5 = b6 = b7 = b8 = 0). The result
of the F-statistic is compared with the critical values
specified in Pesaran, Shin, and Smith (2001). The decision
rule is as follows: if the calculated values of F-statistic are
above the upper critical bound values, the H0 (the null
hypothesis) is rejected and vice versa. But, if the F-stat-
istic values fall within the bounds, then it means that
the test result is inconclusive. Before conducting ARDL
bounds testing procedure, the optimal lag length for
the ARDL model is first ascertained according to the
appropriate lag length selection criteria based on the
Schwartz Information Criterion (SIC).

Following the results of the cointegration test on
Equation (3), we can express the error correction model
(ECM), if there is a long-run relationship, as follows:

Dse17t = b0 +
∑n

i=1

b1iDse17t−i +
∑n

i=0

b2iDginit−i

+
∑n

i=0

b3iD inf
t−i

+
∑n

i=0

b4iDgwt−i

+
∑n

i=0

b5igov/gdpt−i +
∑n

i=0

b6iDopent−i

+
∑n

i=0

b7iDcort−i +
∑n

i=0

b8iDdemot−i

+ gECTt−1 + mt

(4)

where g denotes the coefficient of the ECT (error correc-
tion term) which captures the long-run adjustment to the
equilibrium following deviations, while mt is the residual
error term. The importance of the ECT coefficient lies in
its size and sign, which denotes the speed of adjustment
and validity of the results. Thus the coefficient of the error
correction term (g) should be negative, less than 1 and
statistically significant as shown in Enders (2004).

4. Results and discussion

In this section, we present the results of the empirical
investigation of the relationship between the size of
the shadow economy and income inequality. We also
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report the results of stationarity tests, ARDL bounds
tests, and empirical analysis of the long- and short-run
relationship among the variables in the subsequent
sections.

4.1 Stationarity tests

This paper first tested the variables to determine whether
they are integrated of order zero, I(0), and/or order one, I
(1) using two different stationarity tests. We used Aug-
mented–Dickey–Fuller test (ADF) and Phillip–Perron
(PP) test, with intercept and with trend and intercept.
The results of these tests are reported in Table 2. From
Table 2, we confirm that variables are either stationary
in levels or after first differencing, and vary according
to the type of stationarity test employed. Following the
unit root tests, we proceeded to conduct the ARDL
bounds testing procedure. In Table 3(a), we formally
express the equations to be tested, while panel (b)
reports the results of the ARDL bounds test for cointegra-
tion. We note that the calculated F-statistic is higher than
the asymptotic critical value bounds specified in Pesaran,
Shin, and Smith (2001). Hence we reject the null hypoth-
esis of no cointegration and conclude that the variables
are cointegrated. Additionally, our diagnostic test

shows that the results are reliable and not driven by
any bias. We then proceeded to estimate the long- and
short-run coefficients for the model by first determining
the optimal lag length according to the Schwartz
information criterion (SIC), which selected ARDL
(2,0,0,1,1,1,0,1) model for both Equations (1) and (2).

4.2 The long-run relationship between the size of
the shadow economy and income inequality

This section reports the results of the long-run relation-
ship between the size of the shadow economy and
income inequality. We first report the ARDL results in
Table 4, columns 2 and 4, and then use fully-modified
ordinary least squares (FMOLS) technique to check for
the robustness of the ARDL results. We report the
results of FMOLS in columns 6 and 8. In Table 4,
column 2, the empirical findings show evidence of a
positive relationship between the size of the shadow
economy and income inequality. Specifically, our
results show that income inequality significantly influ-
ences the size of the shadow economy in Uganda, in
the long-run, all else equal. We can observe that both
the coefficient on gini and gim are positive and statisti-
cally significant at 1% level. This indicates that an

Table 2. Results of stationarity tests for all the variables.
Level First difference

Intercept Trend and intercept Intercept Trend and intercept

ADF PP ADF PP ADF PP ADF PP

Shadow −1.205 −1.121 −4.047** −2.351 −6.418*** −6.413*** −6.345*** −6.363***
Gini −4.080*** −1.543 −2.687 −0.433 - −1.834 – −2.858
Open −1.958 −1.942 −1.635 −1.738 −4.830*** −4.879*** −4.862*** −5.035***
Growth −3.930*** −3.930*** −4.042** −4.012** −5.403*** −10.804*** −5.368*** −16.870***
Gov/gdp −2.136 −2.035 −2.610 −2.509 −5.470*** −7.334*** −5.894*** −11.052***
Corrupt −1.624 −1.102 −2.637 −1.827 −3.725** −2.921* −3.711** −2.802
Demo −0.882 −0.882 −2.066 −2.122 −4.899*** −4.899*** −4.786*** −4.785***
Gim −2.988* −1.708 −2.185 −0.570 - - - -

Source: Author’s calculation. *,**,***, denote statistical significance at 10%, 5% and 1% levels, respectively.

Table 3. Results of the ARDL bounds test.
Panel (a): The equations to be tested

Equation Dependent variable Function
(1) Shadow economy F(Se | Gini, inf, open, growth, gov/gdp, corrupt, democracy)
(2) Shadow economy F(Se | Gim, inf, open, growth, gov/gdp, corrupt, democracy)

Panel (b): Results of ARDL bounds test
Model ARDL F-Statistic Diagnostics tests

χ2 (Normality) χ2 (Heteroskedasticity) χ2 (Correlation)
Equation (1) (2,0,0,1,1,1,0,1) 5.835 0.591 0.836 0.417
Equation (2) (2,0,0,1,1,1,0,1) 5.724 0.779 0.890 0.397
Actual sample size used, T = 26
Critical values

Lower bound I(0) Upper bound I(1)
10% 2.03 3.13
5% 2.32 3.5
2.5% 2.6 3.84
1% 2.96 4.26

Source: Author’s calculation.
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increase in income inequality significantly increases the
size of the shadow economy by 9.884 units (for gini)
and 8.258 units (gim), all statistically significant at 1%
level. These results bode well with the finding of
Rosser Jr., Rosser, and Ehsan (2000) who study the
relationship between income inequality and the size of
the shadow economy in transition economies and
show that these variables are positively correlated.
Chong and Gradstein (2007) present a tractable model
to study the relationship between the size of the
shadow economy and income inequality, with insti-
tutions mediating this relationship. The above authors
find a positive relationship between the above variables
and emphasized that this relationship is stronger under
weak institutions.

These findings are not surprising given the nature of
Uganda’s economy and income distribution which
seems to mostly benefit the political elites and the fact
that nearly 75% of the country’s population still practices
subsistence farming (see Ssewanyana and Kasirye 2012).
The country’s subsistence farming is largely rain fed,
causing a large segment of the population to be
trapped in poverty hence widening income gap
between the poor and the rich (Lwanga-Ntale 2015; Sse-
wanyana and Kasirye 2012). Furthermore, a large subsis-
tence sector has a limited taxable base which
complicates government’s ability to raise revenue for
the provision of public goods and services, such as
security, healthcare, and infrastructure, among others
(Ssewanyana and Kasirye 2012). Thus a weak tax base
cannot support government’s effort to redistribute
income and prevents the creation of social safety nets

which undermines the realisation of better livelihood
outcomes for the poor. As a result, the poor will find
themselves in the sector of ‘refuge’, that is, the informal
sector hence increasing the size of the shadow economy
in the process.

The results of the long-run relationship have far
reaching policy implications. First, the results imply
that an increasing income gap between the poor and
the rich might be fuelling the expansion of the
shadow economy in the long-run. Second, any policy
intended to address informal sector activities must first
tackle underlying factors that fuel unequal income distri-
bution between the poor and the rich. Since income
inequality and the relative size of the shadow
economy are positively correlated, addressing them
requires a multi-pronged approach that simultaneously
addresses the key drivers of informality and income dis-
tribution. These policies could include instituting
income redistribution policies to uplift the standard of
the poor, improving resource allocation to productive
sectors so as to improve the rate of economic growth,
reforming the tax system to remove burdensome taxes
on start-up business, reforming the macroeconomic
environment to address wide spread inflation and imple-
menting political and institutional reforms to address
corruption and improve governance.

In some other results of Table 4, we observe that
improvement in economic growth and more openness
of the economy translate into a reduction in the size of
the shadow economy by 0.426 and 0.491 units, statisti-
cally significant at 1% levels, respectively. As shown by
previous studies, a low level of economic development

Table 4. Long run relationship between democracy and the size of the shadow economy.

Independent variables

Outcome variable: Size of the shadow economy

Equation (1) ARDL Equation (2) ARDL Equation (1) FMOLS Equation (2) FMOLS

Coeff t-Stat Coeff t-Stat Coeff. t-Stat Coeff t-Stat

Gini 9.884*** 5.315 – – 9.065*** 6.255 – –
Gim – – 8.258*** 5.890 – – 7.549*** 5.867
Inflation 0.263** 2.574 0.257** 2.311 0.271** 2.687 0.270** 2.624
Growth −0.427** −2.230 −0.651*** −3.022 −0.622** −2.838 −0.650** 2.907
Gov/gdp 0.634*** 3.198 0.333 1.295 0.408* 2.120 0.311 1.633
Open −0.491*** −5.295 −0.477*** −4.719 −0.435*** −4.661 −0.423*** −4.465
Corruption 7.066*** 3.688 7.514*** 3.477 6.719*** 3.367 7.167*** 3.420
Democracy −4.551*** −3.184 −4.857** −3.140 −4.866*** −3.506 −5.025*** −3.581
Constant −4.589*** −5.144 −3.710*** −4.484 −3.143*** −6.107 −3.559*** −5.704
R-Squared 0.976 0.972 0.972 0.968
R-bar-Sq. 0.964 0.957 0.957 0.950
Durbin W. 1.896 1.768
Diagnostics:
Serial corr. LM test F-stat 0.927 F-stat 0.893

Obs*R-s 0.70 Obs*R-s 0.812
Hetero. BPG test F-stat 0.394 F-stat 0.317

Obs*R-s 0.337 Obs*R-s 0.279
Normality test J-bera 0.069 J-bera 0.346

Prob. 0.966 Prob. 0.840

Source: Author’s calculation.
Note: *, **, *** indicate statistical significance at 10%, 5% and 1% levels respectively.
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disfranchises most of the poor and drives them to
operate in informal economy as the formal sector
cannot absorb them (Esaku 2021b). Similarly, overregu-
lation increases the size of the shadow economy while
a more open economy reduces it (Goel and Nelson
2016; Esaku 2021f). This suggestion seems to agree
with our findings. The coefficient on ‘open’ suggests
that trade openness significantly reduces the size of
the shadow economy. Institutional quality plays an
important role in regulating the operations of businesses
(Elgin and Oztunali 2014). If institutions are weak, there
is a possibility of the expansion of informal economy
activities. These results seem to suggest that weak insti-
tutions promote informal sector activities. Similarly, insti-
tutionalized democracy reduces the size of the shadow
economy. The coefficient on ‘demo’ is negative and stat-
istically significant at 1% level, implying that institutiona-
lized democracy reduces the size of the shadow
economy (see Teobaldelli and Schneider 2013).

As a robustness check, Menegaki (2019) proposes
using either dynamic ordinary least squares (DOLS)
and/or fully modified ordinary least squares (FMOLS) to
verify the robustness of the findings. This is because
these two econometric techniques generate asymptoti-
cally efficient coefficients while addressing the issue of
endogeneity and serial autocorrelation at the same
time (Menegaki 2019). We report these results in Table
4, columns 6 and 8. We can observe that the results of
FMOLS are qualitatively and quantitatively similar to
the ARDL results. We can conclude that an increase in
income inequality significantly increases the size of the
shadow economy in the long-run, for the case of
Uganda. Furthermore, we conduct residual diagnostics

to ensure that these results are not biased. This paper
conducted Breusch–Godfrey serial correlation LM, Het-
eroskedasticity; Breusch–Pagan-Godfrey (BPG) and Nor-
mality tests. The results of these tests show no
evidence of any bias in the empirical estimation of the
ARDL models. In sum, it can be concluded that a widen-
ing income inequality increases the size of the shadow
economy in the long-run, all else equal.

4.3 The short-run relationship between income
inequality and the shadow economy

We present the short-run results in Table 5. Column 2
reports results for Equation 1, while column 5 reports
the results for Equation (2). We can observe that the
coefficients on gini and gim are positive and statistically
significant at 1% levels, respectively. These results indi-
cate that an increase in income inequality increases
the size of the shadow economy, in the short-run,
by11.735 units (gini) and 8.475 units (gim), statistically
significant at 1% levels, respectively. This suggests
that, in the short-run, high income inequality increases
the size of the shadow economy, all else equal. We there-
fore establish that income inequality and the size of the
shadow economy are positively correlated in both the
long- and short-run. This conclusion is consistent with
previous studies (see Berdiev and Saunoris 2019; Esaku
2021a). At the policy level, short-run shocks that affect
income inequality have adverse effects on the
economy, by increasing informal sector activities hence
the rise in the size of the shadow economy. These
short-run shocks should be addressed by targeting
both the underlying drivers of income inequality and

Table 5. Short-run relationship between democracy and the size of the shadow economy.

Independent variables Outcome variable: Size of the shadow economy

Coeff. t-Stat Prob Coeff. t-Stat Prob.

Gini 11.735*** 3.749 0.002 – – –
Gim – – – 8.475*** 3.808 0.002
Inflation 0.222*** 3.228 0.007 0.215** 2.762 0.016
Growth −0.534*** −4.106 0.001 −0.542*** −4.655 0.000
Gov/gdp 0.319** 2.204 0.046 0.276** 2.296 0.039
Open −0.548*** −7.090 0.000 −0.563*** −10.535 0.000
Corruption 9.833*** 3.796 0.002 9.867** 6.584 0.000
Democracy 3.263* 2.162 0.050 3.967 5.785 0.000
Ecm(−1) −0.848*** −3.814 0.002 −0.795*** −5.836 0.000
Constant 0.133 0.354 0.729 0.168 0.457 0.655
R-Squared 0.875 0.852
R-bar-Sq. 0.788 0.749
Durbin W. 2.072 2.079
Diagnostics:
BG-serial corr. LM test F-stat 0.756 F-stat 0.653

Obs*R-sq 0.566 Obs*R-sq 0.424
Heterosked. BPG test F-stat 0.389 F-stat 0.312

Obs*R-sq 0.329 Obs*R-sq 0.275
Normality test J-Bera 0.605 J-Bera 0.867

Probability 0.739 Probability 0.648

Source: Author’s calculation.
Note: *, **, *** indicate statistical significance at 10%, 5% and 1% levels respectively.
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the shadow economy. This can prove to be an effective
policy option in addressing shadow economy activities
in Uganda.

Additionally, this paper finds evidence of significant
effect of other variables on the size of the shadow
economy. In column 2, we can observe that an increase
in inflation and corruption increase the size of the

shadow economy by 0.222 and 9.833 units, statistically
significant at 1% levels, respectively. This finding seems
to be in line with previous studies that show the positive
effect of inflation and corruption on the size of the
shadow economy (see Buehn and Schneider 2012a).
We also find that an improvement in economic growth
significantly reduces the size of the shadow economy

Figure 1. Plots for CUSUM and CUSUMQ for long-run and short-run coefficients (Equation 1).
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in the short-run. Specifically, an improvement in econ-
omic growth reduces informal sector activities by 0.534
units, statistically significant at 1% level. This is consistent
with Esaku (2021b) who finds that improvement in the

rate of economic growth significantly reduces the size
of the shadow economy. These results seem to suggest
the same conclusion that improvement in economic
growth reduces the size of the shadow economy.

Figure 2. Plots for CUSUM and CUSUMQ for long-run and short-run coefficients (Equation 2).
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Similarly, increased openness of the economy statisti-
cally reduces the size of the shadow economy by 0.548
units, statistically significant at 1% level. These results
are consistent with previous studies that show the nega-
tive effect of trade openness on the size of the shadow
economy (Esaku 2021f). Taken together, the results of
the short-run relationship indicate that a widening
income gap between the poor and the rich also trans-
lates into increased shadow activities.

Finally, examining how the economy adjusts to any
deviations from long-run equilibrium, we observe that
the lagged coefficient of the error correction term
(ECT) is negative and statistically significant at 1%
level. The ECM results suggest that the size of the
shadow economy adjusts to any deviations from long-
run equilibrium at a speed of adjustment that is shown
by the coefficient of the lagged error correction term
which is 84.8% and statistically significant at 1% level.
In sum, these findings suggest that addressing under-
lying factors that drive income inequality in Uganda
could also be an effective policy option for curbing the
spread of shadow activities in the country, in the
short-run. This seems to be a viable policy option
given that the relationship between the size of the
shadow economy and income inequality is a reinforcing
one. The practical implication of these results is that pol-
icies aimed at addressing wide spread informality should
also tackle the underlying factors that drive income
inequality in Uganda. We also conducted residual diag-
nostics to determine whether these results are reliable.
Both the results of Breusch–Godfrey serial correlation
LM, Heteroskedasticity; Breusch–Pagan–Godfrey (BPG)
and Normality tests show no evidence of any bias in
the empirical estimation of the ARDL models, giving
support to the findings.

4.4 Diagnostic tests

Following the estimation of the long- and short-run
coefficients, we conducted stability diagnostics by ana-
lyzing recursive residuals. We report the plots of cumu-
lative sum of recursive residuals (CUSUM) and
cumulative sum of squared recursive residuals
(CUSUMQ) for both long- and short-run coefficients in
Figures 1 and 2. Figures 1 and 2 present both the
CUSUM and CUSUMQ plots and provide further evi-
dence on the stability of the estimated ARDL models,
for Equations (1) and (2). All these plots present evidence
showing that the estimated ARDL models are stable. As
shown in the two figures, the results of the residual plots
do not cross the boundaries at 5% level of significance
which confirms that there is stability in the parameters
of the ARDL models.

5. Conclusion

In this paper, we examined the long- and short-run
relationship between the size of the shadow economy
and income inequality using data covering the period
from 1991 to 2017. We examine this relationship by
applying the ARDL bounds testing approach in a
country-level setting. This paper finds that increase in
income inequality significantly increases the size of the
shadow economy in Uganda, in both the long- and
short-runs, all else equal. These results seem to
suggest that the rise of the shadow economy could
partly be a consequence of widening income gap
between the poor and the rich given the nature of
Uganda’s economy, with small tax base due to a large
subsistence sector. A large subsistence sector leads to
a tax revenue shortfall which further stifles government’s
ability to raise revenue for the provision of public goods
and services. This undermines government’s effort to
attain equitable income distribution in the economy
and prevents the creation of social safety nets for the
poor. Consequently, the poor will find themselves oper-
ating in the informal sector hence increasing the size of
the shadow economy in the process.

At the policy level, these results imply that an
increasing income gap between the poor and the rich
might be fuelling the rise of the shadow economy in
the long-run. Therefore, any policy intended to
address informality must first tackle underlying
factors that fuel unequal income distribution between
the poor and the rich. Since income inequality and
the relative size of the shadow economy are positively
correlated, addressing them requires a multi-pronged
approach that simultaneously addresses the key
drivers of informality and income distribution. This
might include instituting income redistribution policies
to uplift the standard of the poor, improving resource
allocation to productive sectors so as to improve the
rate of economic growth, reforming the tax system to
remove burdensome taxes on start-up businesses,
reforming the macroeconomic environment to
address wide spread inflation and implementing politi-
cal and institutional reforms to address corruption and
improve governance.

Furthermore, we acknowledge one main limitation of
this study. The data used for the empirical exercise span
only 25 years which might have affected our results. But
the number of robustness checks conducted provides
evidence of the reliability of these findings. Finally,
effort to advance theoretical frameworks that explain
the channels through which income inequality affects
the shadow economy could be fruitful areas for further
research.
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Note

1. In this paper, we use the word shadow economy to also
mean informal economy or underground economy or
informal sector or unofficial economy. We use these
terms interchangeably.
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