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Abstract
Using the poverty-growth-inequality triangle (PGIT) hypothesis as the framework, the study
examined the responsiveness of poverty to growth and inequality with a view of assessing the
extent of inclusiveness of growth in the selected African countries. Using a dataset from
World Development Indicators (WDI) and Standardized World Income Inequality Dataset
(SWIID), and International Country Risk Guide (ICRG), the study adopted Panel
Autoregressive Distributed Lag (ARDL) method in its econometric analysis. Its findings
show that only “On Track” African countries exhibit traits of inclusiveness of growth, as
there is a positive significant impact on poverty level due to increased growth. Thus, the
study recommends the need for investment in public infrastructure which will reinvigorate
growth and consequently create significant employment opportunities as well as the
implementation of distributional and growth-oriented macroeconomic policies under a sound
and people=oriented democratic government, to trickle-down the increased growth to all in
African countries.
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Background to the Study
Driven by the wide divergence between the growth and development rate in African countries
and other developing regions, when compared with that of emerging economies of the world
(World Bank, 2012), the focus of the African Union’s (AU) Agenda 2063 and Africa’s common
position on post-2015 documents was to achieve inclusive growth based prosperity, and people-
driven development. Building of shared prosperity via economic and social transformation
and the eradication of extreme poverty in all senses in one generation is Agenda 2063 central
aim and unified position. Prominent among the factors that are responsible for this gap is
inherent inequality and poverty. Moving from Dudley Seers to Amartya Sen, these two factors
are strong catalysts, which determine the state of development in an economy. According to
Seers (1979), the reduction of poverty, inequality, and unemployment is the central purpose of
development. In the view of Sen (1999), development entails a reduction of denial or expansion
of choice. Deprivation connotes a complex perspective of poverty, which includes illiteracy,
starvation, powerlessness, sickness, poor health, timidity, degradation, and a denial of the right
to use essential infrastructure (Narayan, Saveedra and Tiwari, 2013). Poverty is characterized
as “capability deprivation”. A situation where a person lacks the “substantive freedoms” needed
to lead “a valued desired lifestyle” (Sen, 1999). Overcoming deprivation is central to
development. Thus, the total elimination or reduction of poverty has been one of the most
highly ranked priorities of all major institutions that are concerned with human development.



275ESTIMATING INCLUSIVENESS OF GROWTH IN SUB-SAHARA AFRICAN COUNTRIES:AN ARDL APPROACH

Many international organizations that are development-oriented, such as the International
Monetary Fund (IMF), the United Nations (UN), and various groups of World Bank have
mutually defined seven international development goals. First on the list is the “fifty percent
reduction of people living with extreme poverty during the period between 1990 and 2015” as
contained in Millennium Development Goals (MDGs), and later reviewed in Sustainable
Development Goals (SDGs), launched in 2015, to “Reduction of global headcount ratio of
extreme poverty to 3 percent by 2030”. (World Bank: Global Monitoring Report, 2015/2016).

Nevertheless, the relationship among growth, income inequality as well as poverty remains
a contending global issue in the world. Lately, the direction of the debate has been redirected to
how the mix of growth and inequality can assist in reducing outright poverty. Various studies
provided proof pointing out the fact that the mix of inequality and growth is essential in
alleviating poverty (Dollar and Kraay, 2002; Kraay, 2004; Foster and Szekely 2008; Nguyen,
2017). In its uniqueness, Bourguignon (2004) did revolve our thoughtfulness in the debate from
the evil-twin growth-inequality to the interface between economic growth and distribution in
sinking absolute poverty. He advocated a development strategy strongly modeled to alleviate
abject poverty with a poverty-growth-inequality triangle (PGIT) hypothesis, through the
implementation of a country-specific mixture of growth and distribution policies.

Despite laudable Africa’s macroeconomic achievement over the past three decades, the
continent still falls behind in its drives towards poverty reduction. As of August 2018, about
430 million people in Africa live in extreme poverty,  representing 67.5% of the population of
the world living in abject poverty, with a current poverty escape rate of -11.8 per minute (World
Poverty Clock, 2018). This indicates that more people are falling into extreme poverty than
escaping it. This is a worse situation when compared with South America with 15 million
people living in extreme poverty, and struggling with an escape rate of -1.9, and Asia with 175
million people in extreme poverty, with an escape rate of 775 people per minute. Thus, the
attainment of SDGs in Africa is at risk. For many years, development planners and typical
economists claimed that the most significant challenge facing African countries is how to attain
macroeconomic stability, economic liberalization, and encourage market-based policies that
would arouse economic growth. With economic growth, they maintained that more resources
would be available for everyone, making it much easier to reduce the instance of poverty. “A
rising sea lifts all boats” is a common metaphor. However, their view ignored how the
distribution of resources is being seriously skewed by inequality.

However, the influence of growth on poverty reduction in countries of the world is highly
hampered by the existence of inequity in the distribution of resources among the people of
diverse nations. This instance is best explained by the ‘trickle-up theory’, which emphasizes
that economic growth fails to enhance the standard of living of the very poor; notwithstanding,
the ‘growth processes do ‘trickle-up’ to both the middle classes as well as the wealthy (Todaro
1997). This, consequently, results in deterioration of the income distribution (i. e., rise in income
inequality), which then escalates poverty. In other words, the theory proclaims that there are
underpinning factors that sustain poverty amidst the poor populace and inhibit them from
contributing to growth.

Inequality has been identified as an integral factor arbitrating the growth-poverty nexus.
This has been demonstrated by many scholars (Ravallion, 1997; Ravallion and Chen, 2003;
Fosu, 2009; Odhiambo (2009; 2011); Sala-i-Martin and Pinhovskiy, 2009; Young, 2012 and
McKay, 2013; Ogbeide and Agu 2015). Using the Gini coefficient as a standard proxy of within-
country inequality in income, Africa’s average Gini coefficient is on average of 55% which is
more than that of the rest of developing countries by 1.4%, making other developing world
Gini coefficient stand at 39% (WDI, 2014). Besides, the upper limit of Africa’s range of Gini
coefficient is higher than that of the other developing countries, suggesting an instance of high
inequality is also a distinct feature on this continent. Except for North Africa, the fraction of
people living with extreme poverty instances is averaged at 39 – 46 percent (World Bank, 2014b)
in Africa. When compared with the poverty rates in other developing provinces such as Latin
America and the Caribbean (LAC), and South Asia., this is significantly higher.

Empirically, findings seem to propose that the initial income inequality within an economy
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is vital in predicting the extent of the impact of economic growth on poverty reduction (Ravallion,
1997; Clarke, 1995; Adams, 2004). In specific terms, higher initial income inequality tends to
lower the impact on poverty from economic growth, ceteris paribus. Similarly, Sala-i-Martin
and Pinhovskiy (2009) analyzed income distributions, poverty rates, and inequality and welfare
indices for African countries for the period 1970– 2006. Their study revealed that the recent
boost of growth in African countries was complemented by asymmetrical and sustained poverty
reduction, and subsequently, had a remarkable ‘trickle-down’ effect.

Taking inclusive growth as gross domestic product (GDP) growth which integrates both
inequality and poverty reduction (Grinspun, 2004), various studies provided proof pointing
out the fact that the mix of inequality and growth is essential in alleviating poverty. (e.g. Deininger
and Squire 1996; Foster and Szekely 2001; Dollar and Kraay 2002; Kraay, 2004; Bourguignon,
2004). In particular, Bourguignon (2004) was able to establish that both growth and inequality
elasticity of poverty are increasing functions of the level of development and a decreasing function
of the degree of relative income inequality. Ali and Tahir (1999) estimated OLS regressions to
assess the long-run nexus between these three variables using a pooled dataset on Pakistan.
The first of the studies estimated the links from 1963/64 to 1993/94, employing 14 Household
Income and Expenditure Survey (HIES) datasets comprising 28 observations. The second study
estimated the same dataset from 1990/91 to 2001/02, including seven HIES datasets using 28
observations. The results indicated a positively significant linkage between inequality and poverty
reduction in Pakistan.

Africa-specific studies on the poverty-growth-inequality linkage are sparse. Fosu (2009) found
that, in line with previous studies, the initial stock of inequality variances may lead to considerable
variances in the poverty-growth-elasticity, not only among Sub-Sahara Africa (SSA) countries
and other continents in Africa but also among economies within Sub-Sahara Africa (SSA).
Recently, Fosu (2016) presents recent global evidence on the transformation of economic growth
to poverty reduction in developing countries, with emphasis on the role of income inequality.
Using unbalanced panel data of 80 countries, his study found that on average income growth
has been the major driving force behind both the declines and increases in poverty. There is
therefore the need for its investigation in the African context.

Acknowledging the various concepts of inclusive growth in the literature, the focus of the
study is to analyze the inclusiveness of growth in terms of the interaction among economic
growth, income inequality as well as a reduction in poverty in Africa. This study covers 12
African countries chosen on a poverty rating basis (World Poverty Rating, 2018) over the period
1990 – 2019. The classifications include “Off Track” African Countries comprising Cameroon,
Gambia, Malawi, Namibia, South Africa, and Uganda. In this case, extreme poverty is declining
though at a slower rate. The case in which the declining of extreme poverty is at a high rate is
termed “On Track” African Countries which include Ethiopia and Ghana; and “Poverty Rising”
African Countries making up of Niger, Nigeria, Tanzania and Zambia have extreme poverty
rising. The choice of the period 1990 – 2019 is significant because major restructuring and
policies on poverty reduction such as Millennium Development Goals (MDGs) and Sustainable
Development Goals (SDGs) started between these periods, precisely in 2000 and 2015, creating
the basis for evaluating the poverty-reduction effects of the policies within the chosen period.

Method
Aligning more with the poverty-income-growth triangle hypothesis as the theoretical framework,
and following Datt and Ravillion’s approach of disintegrating changes in poverty into “pure
growth” and “redistribution” constituents, we restrict attention to poverty indices which can
be wholly characterized by the poverty line, average income of the distribution, as well as
relative income inequalities. The poverty rate (Pt) can be expressed as:
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 Where: 
 z is the poverty line, which is taken in this study as the real consumption expenditure per 
 capita pattern in the economy. 

  µ is the mean income represented by real per capita income and Lt is relative income  
  inequalities at time t, represented by the Gini coefficient. 
 
From equation 1, it is obvious that the rate of change in poverty may be affected by either 
fluctuation in relative inequality or mean income. 

Therefore, the change of the poverty rate over time (Pt+n  - Pt ) can be disintegrated into a growth 
effect and a distribution effect. The growth effect (G) connotes the changes in poverty as a result 
of changes in the average income of the distribution while assuming that the Gini coefficient L, 
which reflects relative income inequalities is constant. The distribution effect (D) is defined as the 
change in poverty due to change in relative income inequality while assuming the mean income 
remains constant at the reference level µr, R is the residual (Datt and Ravillion, 1992).  

Thus,  

Pt+n  - Pt = G(t, t+n; r) + D(t, t+n; r) + R(t, t+n; r)                         [2] 

The equation states that poverty rate is a component of growth effect, distribution effect and 
residual. And each of the component is a function of initial (t) and terminal dates of the 
decomposition period (n), and residual (r). 
 
From Equations 1 and 2, the growth and distribution effects can be defined. 
Growth effect is defined as: 

  G(t, t+n; r) ≡ P(z/ µi+n, Lr) - P(z/ µt, Lr)                [3] 

Equation 3. defines growth effect as the rate of change in poverty, which is a function of the 
poverty line given per capita income in the later period and Gini coefficient, less the poverty rate 
in the initial period. From this equation, the only impacting factor on changes in poverty is the 
difference in per capita income between periods. Thus, changes in per capita income cause a 
"growth effect". 

And the distribution effect is defined as: 

Pt = f (z, µ, Lt)                                        [1] 

D(t, t+n; r) ≡ P(z/ µr, Li+n) - P(z/ µr, Lt)      [4] 

Like Equation 3, equation 4, defines distribution effect as the rate of change in poverty caused by 
changes in income inequality. Thus, changes in the Gini coefficient cause a "distribution effect". 

From equations 3 and 4, we can calculate the growth as well as distribution effects. Thus, we have:

∆P =   P2 – P1 = G(t, t+n; r) + D(t, t+n; r) + ∆R       [5] 

∆P =        2 1 P / ,   P / , P / ,   P / ,i n r t r r i n r tP P z µ L z µ L z µ L z µ L R                 [6] 

Where: 
  R = 0 (i.e. the institutions of fundamentals of inclusive growth is constant) 
Equation 6 states that a change in poverty comprises of growth effect, distribution effect and 
residual value.  

  ∆P = P2 – P1 = G + D                  [7] 
 

Where: 

 G =    P / ,   P / ,i n r t rz µ L z µ L     

 D =    P / ,   P / ,r i n r tz µ L z µ L     
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Conclusively, equation 7 categorically states that change in poverty of a country is the addictive
function of both growth effect and distribution effect.

Thus, to estimate the responsiveness of poverty to each of inequality and growth in the selected
African countries as contained in objective three of the study, we examine the responsiveness
of poverty to each of inequality and growth, recognizing variance in income distribution,
adopting the basic growth-poverty model suggested by Ravallion (1997, 2008), and Ravallion
and Chen (1997) as well as the frameworks posted by Dollar and Kraay (2002), and empirical
work of Anyanwu and Erhijakpor ( 2010), and Mthuli, John and Kjell (2013). Aligning with
equation 6, we use the model of Mthuli et al. (2013), which is generally expressed as:

Povit = f (Lit, Yit, Xit)          [8] 
 
Assuming a Cobb Douglass function of equation 3.18, we have 
 
Povit = αLit β1. Yit β2 .Xit β3 it         [9] 
 
Where β3 = 1- β1 – β2 
In logarithm format, we have  
 
Log Povit = α + β1logLit + β2logYit   + β3logXit   + it      [10] 
 
However, in econometrics form, the equation is transformed into 

0 1 2 3log it it it it itPov LogL LogY LogX               [11]  
(ί = 1, …,ɴ; t = 1, …T)  
 

Where: 

povit is the measure of poverty in country ί at time t.  
 0  is a fixed effect reflecting time differences between countries. 
 β1 is the elasticity of poverty with respect to income inequality given by the Gini coefficient 
 L. 

β2 is the growth elasticity of poverty with respect to Changes in real per capita GDP given 
by Y. 

 xit is the control variables.  

These control variables reflect the state of the empirical literature on the fundamentals of
inclusive growth, which is the modification to the adopted model. The set of control variables
includes primary school enrollment ratio to GDP, employment rate, FDI as a percentage of
GDP, and democratic accountability as a proxy for institutional factor, and å is an error term
that includes errors in the poverty measure.

However, in time series analysis, it is common to have mixed stationarity properties of variables
which necessitate the cointegration test. Thus, the estimation technique that captures this is
considered. In line with Pesaran, Shin and Smith (2001), this study employs the autoregressive
distributed lag (ARDL) bounds test to examine cointegration among variables in equation (11).
Though the ARDL-bounds testing method need not have the included variables in the model to
be of the same order of integration, rather an integration of either order zero I(0) or order one
I(I) is a necessity. Following the Pesaran et.al. (2001), the unrestricted error correction version
of the ARDL model on the variables in equation (11) is as stated below
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0 1 1 2 1 3 1 1 2 3 41 0 0 0
log log log og

n n n n

it it it it t i t i t i t i itt t t t
Pov L Y X Pov l L LogY X                 
                   [12]

Where: 
 ∆ is difference operator.  
 βi, i = 1, 2, 3 are the long-run estimates. 
 αi, i = 1,2,3,4 are short-run multipliers and estimates.  
 εit is the error term of country i at time t.  
 

The ARDL chooses its appropriate lag length automatically. In this setting, the decision rule for 
establishing cointegration among the variables in equation 12 is explained as follows. The null 
hypothesis of no cointegration among variables in equation (12) is set as Ho: β 1= β 2 = β 3 = 0 
against alternative hypothesis Ho: β 1≠ β 2 ≠ β 3  ≠  0. If cointegration is established, according to 
Pesaran et. al. (2001), the next is error correction model (ECM) with short-run dynamics presented 
as follows:  

 0 1 2 3 4 5 11 0 0 0
og

n n n n

it t i t i t i t i t itt t t t
Pov Pov l L LogY X ECM             
                 [13] 

The short-run coefficients are αi, i = 1,2,3,4. While ECMt-1 is the error correction term that 
confirmed the long-run equilibrium and 5  is the parameter that captures the speed of 
adjustment to equilibrium after a shock. This parameter must be negative and significant to justify 
the existence of the long-run relationship among the variables.  

Table 1: Data Description and Sources
S/N Variables Symbol Description Sources Measurement 
1 Economic 

Growth 
GDP Changes in real GDP 

per Capita 
World Development 
Indicator, 2020 

Percentages 

2 Poverty 
Level 

Pov Real Consumption 
Expenditure per capita 

Calculated (Private Consumption 
Expenditure * Inflation 
rate)/Population  (See 
Okojie (2002); Oladipo & 
Olomola (2015) 

3 Income 
Inequality 

Gini Gini Coefficient World Bank: 
Standardized World 
Income Inequality 
Dataset, 7.0 

Percentages 

4 Control 
Variables 

X i. Primary School 
Gross Enrollment 
ratio 

ii. Foreign Direct 
Investment as 
Percentage of GDP 

iii. Employment rate. 
iv. Governance: 
        Democratic 
        Accountability 

 

World Development 
Indicator, 2020 
 
 
 
 
International Country 
Risk Guide (ICRG), 
2016 

 
Percentages   
 
 
Percentages 
 
 
 
Percentages 
 
Index 
 

Diagnostic Test
For many economic applications, it is important to know whether an observed series is stationary
or non-stationary. To avert spurious regression results, panel unit roots test were performed by
Newly-West method which assumes even cointegration between panel members, cross-sectional
independence, but allow for heterogeneity of the form of individual deterministic effects (constant
and/or linear time trend) and heterogeneous serial correlation structures of the error terms.
Thus, Levin, Lin and Chi unit root test (LLC) and Im, Pesaran and Shin unit root test (IPS) was
performed to know the level of stationarity of the series. The lag length for each of the variables
was automatically selected by Schwartz Information Criterion (SIC). The results of the tests
were presented in Tables 2 to 5.
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For all the methods, the null hypothesis of the series was tested against its alternative
hypothesis. For Levin, Lin and Chi unit root test (LLC) and Im, Pesaran and Shin unit root test
(IPS), the null hypothesis was that the variable has a unit root (i.e., non-stationary) which was
tested against the alternative hypothesis that the variable does not have a unit root (i.e.,
stationary). Thus, from tables 4 to 5 (the summaries of the unit root test), the panel unit root
results produce a mixed outcome of stationarity and non-stationarity at a level and at first
difference, generating different orders of Integration I (0) and I (I).

Discussion of Findings
To assess the extent of responsiveness of poverty to growth and inequality a panel ARDL
approach was adopted using pooled mean group (PMG), mean group (MG), and dynamic
fixed effects (DFE) estimation techniques. In the study, PMG estimator was proved to be more
efficient and effective than the DFE or MG estimators with the outcomes of the Hausman tests.
The implication of this is that while the influence of exogenous variables reflects heterogeneous
nature in the short-run period, homogeneous nature was reflected by the same independent
variables in the long run.  For this reason, our discussion only focuses on the PMG results.

As shown in Table 6, in line with the propositions of trickle-down theories (Balami, 2006;
Rostow, 1960), economic growth has a positive significant impact on reduction in poverty level
in both periods only in “On Track” African countries. This implies that economic growth does
not aggravate poverty incidence, as the dividends of increased growth circulate among everyone
in the classification, thereby alleviating the poverty level. These findings were in line with the
results of empirical studies such as Sala-i-Martin and Pinhovskiy, 2009; Thorbecke, 2013. Other
classifications, revealed a direct relationship between growth and poverty level in both periods.
This finding implies that economic growth aggravates poverty incidence but insignificantly in
the short run, except for the “Off Track” classification. The insignificant impact of growth on
the poverty level was attributed to inefficient institutional factors (i.e. democratic accountability,
government stability, etc.) which impeded the benefits of increased productivity to be evenly
distributed in the selected African countries.  These findings contradict the conclusions of studies
such as Odhiambo (2011), Okoroafor and Chinweoke (2013), Thorbecke, (2013).

Income inequality (proxied by Gini coefficient) was expected to have a direct relationship
with poverty level (Lustig, Arias and Rigolini, 2002). The results from the model showed that
this a priori expectation was only valid in both periods in the “Off track” classification. This
implies that reduction in income inequality is an effective tool in the reduction of poverty
incidence in the classification. However, both period of “On track” classification and the long-
run period of “poverty rising” classification, have no significant impact on the reduction of
poverty incidence. The negative relationship exhibited between poverty and income inequality
in the long run instances was inconsistent with the theoretical literature position on the impact
of income inequality on poverty reduction (Bourguignon, 2004), and empirical studies such as
Young (2012), Okoroafor and Chinweoke (2013).

As fundamentals of inclusive growth, employment rate, foreign direct investment, institutional
factor (proxied by democratic accountability), and human capital development, proxied by
primary school enrolment ratio were expected to stimulate poverty reduction by exhibiting a
negative relationship with poverty level to make an impact in the reduction of poverty (Balami,
2006). In the PMG results, only employment rate and foreign direct investment insignificantly
stimulate poverty reduction in the “on track” and “Off track” classifications, while in “Off
track” and “poverty rising” classifications, democratic accountability made an insignificant
impact in the reduction of poverty in the PMG model.  Lastly, the coefficient of the error-
correction term is required to be negative and significant. The lagged error correction term
(ECT) of the PMG result is negative and statistically significant at the 5% level with a coefficient
equal to -1.197, -1.024 and -0.996 for “On track”, “Off track” and “poverty rising” classifications
respectively. This is an indication that the model converges towards equilibrium.
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Conclusion
From the outcomes of the analysis of inclusiveness of growth through the responsiveness of
poverty level to inequality and economic growth, none of the classifications showed evidence
of inclusiveness of growth. Expectedly, income inequality and economic growth should exhibit
a positive and negative relationship with poverty levels respectively. This situation is expected
to trickle-down the benefits of growth, thereby alleviating the poverty level. This aligns with
the theoretical literature position on the impact of economic growth on the poverty level
(Bourguignon, 2004; Balami, 2006; Young (2012); Okoroafor and Chinweoke (2013), Nguyen,
(2017). The sensitivity of measures of income inequality to changes in economic growth provides
strong links among poverty, economic growth, and income inequality, which give rise to the
assertion that both growth and distribution effects are the major determinants of inclusiveness
of growth in African countries, even though, the distribution effects seem to be a pre-condition.
The findings in the study had shown that, in some instances, where there was increased growth,
this development still failed to guarantee inclusive growth, in the responsiveness of poverty
level to income inequality and economic growth because the distribution effects eroded the
growth effects.

Given the findings which emanated from this study, the study recommends the need for
investment in informal and formal economic sectors, through increased investment in public
infrastructure which will reinvigorate growth and consequently create significant employment
opportunities for the youth and ensure that new jobs are progressively created in both an
economically advantaged and disadvantaged areas. This will go a long way in fostering inclusive
growth in Africa. Besides, both distributional and growth-oriented macroeconomic policy such
as investing in qualitative education which will promote advancement in human capital
development and consequently boosts productivity in the economy can be an impetus towards
inclusive growth in African countries.
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