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Abstract 

Income inequality has become an issue of significant concerned in developing countries, 

especially Africa. And this paper investigates the convergence of income inequality across 

African countries. We employed a balanced panel of 34 countries covering 2000-2014 and using 

the Gini index to measure income inequality in the study. The empirical results showed a lack of 

support for overall convergence in income inequality. This means income inequality across 

African countries does not share a common path in the long run. However, because convergence 

might still be found within the groups of countries with similar initial characteristics in the case 

of overall convergence cannot be achieved, we further employed the club clustering algorithm to 

check whether there is a club convergence in the sample. The results showed that income 

inequality converges into five different convergence clubs and one divergence group in the 

study. Hence, the evidence of club convergence means a group of countries with similar 

characteristics and higher initial levels of inequality more frequently experienced lower levels of 

inequality in the long run in Africa.  The implication is that specific interventions targeting 

countries in each convergence club and divergence group might be required to address the 

region's inequality problem to achieve Sustainable Development Goals (SDGs).  This includes 

employing direct taxes, transfers, or a combination to reduce income inequality in the region. 

Keywords:  Income inequality, Club convergence, Gini index, Panel data, Africa 
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Introduction 

Income Inequality and unequal wealth distribution are endemic in African countries-

considered continent with the least progress in improving living standards (World Bank, 2015). 

Available statistics show that 6 out of 10 countries with the highest level of inequality in the 

world are in Africa, making the region the most unequal globally (AfDB, 2012). As also noted 

by the AfDB report, Africa is ranked second after Latin America in terms of income inequality 

worldwide. Supporting this view, Kayizz-Mugerwa (2001) reveals that Africa accounts for a 

large share of the world's people living in absolute poverty. Furthermore, Cornia et al. ( 2017) 

note that high-income inequality prevents equitable access to assets, education, and opportunities 

for low-income people and marginalized ethnic groups. Moreover, excessive inequality hurts 

long-term growth prospects and may jeopardize people's ability to invest in their human capital 

or develop new ideas (Milanovic 2016). These observations make wellbeing improvements in 

developing countries an important priority to international organizations such as World  Bank, 

United Nations, African Development Bank, National Development Agencies, non-

governmental organizations (NGOs), and political activists worldwide.  

Recent statistics show a cyclical behavior in inequality trends across African countries. 

For instance, 17 countries from West Africa and a few other regions experienced declining 

inequality, while 12 countries in Southern and Central Africa and oil-producing economies 

recorded an inequality rise from 1990-2011 (Cornia 2017). Pinkovskiy and Sala-i-Martin (2010) 

also note that inequality and poverty had declined rapidly since 1995 in Africa. While inequality 

increased from 1997 to 2010 in six countries in sub-Saharan Africa, a marginal decrease was also 

observed in four countries in the region, as revealed by Chotikapanich et al. (2014). Africa's 

recent performance is also noticed in their GDP, with about 4.5% and 4.2% growth reported in 

2013 and 2014 (World Bank 2015). Despite these trends, income inequality is still an issue of 

concern in the region (Cornia 2015). Hence, it is important to investigate whether disparity or 

differences in inequality across countries is growing or falling over time in the long run in 

Africa. The convergence hypothesis test provides the framework to do this. It predicts whether 

poor countries converge to those rich countries. 

The convergence hypothesis is based on the neoclassical growth model Solow (1956) 

proposed.  It assumed that due to a lower level of capital-labor ratio in developing countries, the 
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growth rate has higher than the developed countries believed to have a high level of capital-labor 

ratio. The convergence hypothesis has been applied to different economic indicators, ranges from 

income per capita, nutrition, income inequality, total factor productivity, research and 

development to carbon emission (Ogundari and Ito, 2015;  Bai et al., 2019; Churchill et al., 

2019; Kindberg-Halon and Okou 2020; Apergis et al., 2018; Ravallion 2012; Sala-i-Martin 1996; 

Regmi et al., 2008). Four popular methods used to test the convergence hypothesis are beta-

convergence, sigma convergence, cointegration-unit root test, and club convergence. Beta 

Convergence refers to countries with low initial economic conditions growing faster than those 

with high initial economic conditions in the long run(Barrow and Sala-i-Martin 1992). This is 

usually implemented by regressing an economic variable's growth rate on its initial value with or 

without other conditioning variables. Subsequently, a negative coefficient indicates evidence of 

convergence. Sigma convergence occurs when the dispersion of an economic variable across 

countries is reduced over time (Barrow and Sala-i-Martin 1992).  And this can be implemented 

by regressing the coefficient of variation or standard deviation of an economic variable on the 

data's year. A  negative coefficient indicates evidence of convergence. Cointegration and unit 

root tests identify convergence when countries are close to their steady states (Pesaran 2007). 

The data's evidence of stationary process indicates the existence of convergence. Unlike other 

methods mentioned, the club convergence test allows for a wide range of possible transitions 

toward a long-run growth path or multiple steady states (Philips and Sul 2007).
1
  The 

methodology assumes a group of countries with similar structural characteristics and initial 

factors are most likely to converge to a steady common path in the long run if overall 

convergence cannot be achieved. 

According to Benabou (1996), evidence of convergence in inequality means countries 

with high initial levels of inequality experienced lower initial levels of inequality in the long run. 

This is analogous to countries with low initial levels of income per capita grow faster than those 

with high initial levels of income per capita over time (Sala-i-Martin, 1996).  Bourguignon 

(2003) note that the growth of poverty reduction elasticity is closely related to the initial level of 

inequality and its change over time. Hence, analysis of convergence in income inequality in 

                                                           
1 The problem with these methods is that beta- convergence and sigma convergence are biased due to Galton’s 

fallacy and the natural increase in variance, respectively, as noted by Philips and Sul (2007). The authors also stated 

that non-stationary data might increase variance, making it difficult to distinguish from divergence when using 

cointegration and unit root test. 
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Africa helps better understand Africans' wellbeing or living standards over time. The policy on 

inequality-growth-poverty nexus is essential to achieve the 2030 Agenda for Sustainable 

Development Goals (SDGs) in Africa (Cornia, 2017). Since income inequality and poverty are 

two sides of the same coin and thus related, analysis of inequality convergence can implicitly 

deduce poverty reduction's progress over time in the region. Despite the proliferation of literature 

on the convergence of inequality worldwide (e.g.,  Ravallion 2003; Tian et al., 2016; Apergis et 

al., 2018; Mendoza-Velazquez et al.  2020; Panizza 2001; Lin and Huang 2011; Gomes and 

Soave 2019), there is little empirical work in Africa. The present study contributes to the sparse 

literature on inequality convergence by examining the convergence hypothesis in the region's 

income inequality. Our analysis is based on the club convergence test since it accommodates the 

possibility of several trajectories to the steady common path in the long run. This is the first 

study that identifies convergence clubs in income inequality in Africa 

The main findings in this study are as follows. First, our analysis shows a lack of support 

for overall convergence in income inequality ( i.e., presence of overall divergence in income 

inequality) in the study. Second,  further analysis based on the club clustering procedure shows 

that income inequality converges into five convergence clubs and a divergence group in the 

study. Third, this indicates that Africa countries exhibit different inequality convergence clubs, 

as countries in the same club reach an identical steady common path in the long run in the 

region. Four, this means that specific interventions targeting countries in each club might be 

required to address the region's inequality problem to achieve Sustainable Development Goals 

(SDGs).  

The rest of the papers is structured as follows. Section 2 describes the methodology, 

including the data source and description and the empirical model. Section 3  presents the results 

and discussion. Finally, concluding remarks are provided in section 4.  

2. Methodology 

2.1 Data source and description 
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The study employs balanced panel data from 34 countries covering 2000-2014.
2
  We utilize the 

Gini Index to measure income inequality obtained from the Standardized World Income 

Inequality Database (SWIID) (Solt 2020). Two measures of the indices employed: Gini index for 

household disposable income and Gini index for household market income described in Solt's 

(2020). According to  Roser and Ortiz-Ospina (2016), household market income is the sum of 

labor income and capital income before tax deduction (i.e., pre-tax income and transfers). In 

contrast, household disposable income is the paid income, capital income, transfer income, and 

private transfers minus taxes and social security contribution (i.e., after-tax income and transfer). 

Gini index for market removes government's direct role through taxes and transfers in 

influencing inequality. Hence, the Gini index for household disposable income exhibits less 

inequality than the Gini index for household market income, as described below. 

While Figure 1 describes the density distribution of the two Gini indices, Figure 2 provides the 

Box plot distribution of the index across the years. The average Gini index for household market 

income is about 49% and ranges from 4 to 67%, while the average Gini index for household 

disposable income is about 46% and ranges from 2 to 73% covering 2000-2014. The Gini index 

breakdown for household market income by the years in Figure 2 shows that it varies from an 

average of 47.3 to 48.6%. A similar analysis for the household disposable income in Figure 2 

shows that it ranges from 44.8 to 45.9%, covering 2000-2014. The differences between the two 

indices could be attributed to taxes and transfer influence, as earlier mentioned. 

[Figures 1 & 2 Here] 

2.2. Empirical Model 

2.2.1 Club convergence test 

The study employs the proposed method by Philips and Sul (2007)  to investigate income 

inequality convergence in Africa. The methodology is tagged log t-test for any given panel data 

set Xit and thus specified as follow: 

    (     )      [   ( )]           ( )          1 

                                                           
2 The 34 countries include Angola, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Cote d’Ivoire, 

Djibouti, Egypt, Ethiopia, Gambia, Ghana, Guinea, Kenya, Madagascar, Malawi, Mauritius, Morocco, Mozambique, 

Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe,  Senegal, Sierram Leone, South Africa, Sudan, 

Swaziland, Tanzania, Tunisia, Uganda, Zambia, and Zimbabwe.  
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where Xit represents the annual income inequality for each country;   is the coefficient of 

   ( ); T is the number of years in the data;     represents the transmission parameters;    

represents the fraction of time series;  ̂ represents the least square estimate of  ;    represents 

error term of the regression; the rejection of the null hypothesis of convergence at a 5% level of 

significance occurs when         . Thus, following Philips and Sul's (2007) suggestion, we 

identify club convergence in the panel of the annual income inequality across Africa using a 

robust clustering algorithm. 

2.2.2. Beta and Sigma Convergence tests 

The empirical specification for the unconditional beta and sigma convergence test can be 

specified as follows: 

∆(lnGinii,t)      =  τ0 + φ (lnGinii,t-1)  + 𝜺i,t   for t= 1, ,..T; i=1,…N        2A 

Var(lnGinii,t)  =  π0 + γ (Time)  + ξi,t          for t= 1, ,..T; i=1,…N        2B 

where equations 2A and 2B represent beta and sigma convergence tests respectively; Ginii,t 

represents the Gini Indices for i country at time t; ∆ is the differencing operator which defines 

the growth of Gini [lnGinit-lnGinii, t-1]; ln indicates the logarithm transformation; Ginit-1 is the 

initial value of Ginit; Var represents the measure of variabilities such as standard deviation or the 

coefficient of variation; Time represents time period-T;  τ0, π0, φ, and, γ are the parameters to be 

estimated, as φ and γ measure the convergence effect, while τ0 and π0 are the estimated intercept 

(constant); 𝜺i,t, and ξi,t are the error terms. Accordingly, convergence exists if the estimated φ and 

γ are negative and significant in Equations 2A and 2B.
3
 

3. Results and Discussion  

                                                           
3 The parameters of Equations 2A and 2B were estimated using the Feasible Generalized Least Square (FGLS) 

model. According to Baltagi (2008), FGLS is robust to autocorrelation and contemporaneous cross-sectional 

correlation. This is considered a critical concern in time-series cross-section panel data used in the present study. 
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3.1. Club convergence test 

Tables 1A and 2A present the empirical results based on Equation 1. The Tables' first 

row contains the convergence hypothesis test for the full panel or total sample. We reject the null 

hypothesis of convergence for the entire sample because the estimated t-statistics of -17.90 < -

1.65 in Table 1A and -16.78<-1.65 in Table 2A. Thus, the support for the overall divergence in 

income inequality means countries with lower initial levels of inequality more frequently 

experienced higher inequality in the long run in Africa. This can also be interpreted as evidence 

of widening income inequality in the long run in the region. 

Despite the support for divergence in income inequality, research has shown that 

countries can converge into multiple steady states or long-run equilibrium (Philips and Sul 

2007). To this end, we employ the club clustering procedure to investigate club convergence in 

income inequality.  We present the results from rows 2-7 in Tables 1A and 2A. Because the 

estimated t-statistics > -1.65 in rows 2-6, it is evident that African countries converge into 

different trajectory paths with five convergence clubs identified. The results also support a 

divergence group in row 7 because the estimated t-statistic < -1.65. Hence, our results identify 5, 

7, 3, 9, and 2 countries that share a common growth path in the long run in Club 1, Club 2, Club 

3, Club 4, and Club 5, respectively, in Table 1A. In contrast, the divergence group also identify 

in Table 1A includes 8 countries. Similarly, our results identify 3, 4, 6, 9, and 6 countries that 

share a common growth path in the long run in Club 1, Club 2, Club 3, Club 4, and Club 5, 

respectively, in Table 2A. In contrast, we identify a divergence group in Table 2A that includes 6 

countries. However, club convergence in income inequality means a group of countries with 

higher initial levels of inequality more frequently experienced lower levels of inequality in the 

long run. Likewise, a divergence group means a group of countries with lower initial levels of 

inequality more frequently experienced higher levels of inequality in the long run.  

A closer look at Tables 1A and 2A show that the number of convergence clubs and 

divergence group in both tables remains the same. However, what is different is the shift in the 

number of countries identified in each of the convergence clubs and divergence groups in Table 

1A to a new position in Table 2A. This is because the differences in the two measures of 

inequality used in the respective tables are linked to the government's direct role through taxes 

and transfers (Roser and Ortiz-Ospina 2016), which explains the shape of distributions shown in 
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Figure 1. Hence, the shift in countries' position from Table 1A to a new place in Table 2A 

underscores the impact of taxes and transfers in influencing inequality in Africa, as it has for 

other countries of the world. And the redistribution effect of fiscal policy, such as direct taxes 

and transfers, has always induced the reduction in income inequality (Lustig 2016), which 

explains the shift in the number of countries identified in each convergence club and divergence 

group from Table 1A to a new position in Table 2A.
4
  

Therefore, Tables 1A and 2A show that Angola, Cape Verde, and Mozambique moved 

from Club 1 in Table 1A to Club 2 in Table 2A. Also, Cameroon, Ghana, Kenya, and Uganda 

moved from Club 2 in Table 1A to Club 3 in Table 2A. Gambia, Morocco, and Niger moved 

from Club 3 in Table 1A to Club 4 in Table 2A. Burundi, Mauritius, Sao Tome & Principe, 

Sierra Leone, and Tunisia moved from Club 4 in Table 1A to Club 5 in Table 2A. Ethiopia 

moved from Club 5 in Table 1A to the divergence group in Table 2A. We also notice that Cote 

d'Ivoire and Zambia moved from the divergence group in Table 1A to Club 1 in Table 2A. 

Likewise, Tanzania moved from Club 4 in Table 1A to Club 3 in Table 2A. We also observe that 

a few countries did not transition from Table 1A to a new position in Table 2A. These countries 

remain in the same convergence club and divergence group in both Tables. This, however, 

includes Burkina Faso, Senegal, Sierra Leone, and Sudan in Club 4, Niger in Club 5, Guinea, 

Namibia, South Africa, and Swaziland in the divergence group.  

Since taxes and transfers unambiguously reduce income inequality, Figure A of the 

appendix shows that the number of countries in Club 5 (with the lowest Gini index) in Table 2A 

increased than in Table 1A.  At the same time, Figure A of the appendix shows that the number 

of countries in the divergence group (with the most Gini index) decreased in Table 2A than in 

Table 1A. Although the number of countries in clubs 1 and 2 in Table 2A is lower than in Table 

1A, we could see that the number of countries in club 3 in Table 2A increased compared to Table 

1A, as shown in Figure A of the appendix.  The shift of countries in Table 1A to a new position 

in Table 2A further demonstrates the redistributive effect of fiscal policies such as taxes and 

transfers on income inequality in Africa. And this is not surprising because the differences 

                                                           
4 Table 1A is based on the Gini index estimated from household market income (Gini_mkt)-income before direct 

taxes and transfers, while Table 2A is based on the Gini index estimated from household disposable income 

(Gini_disp)-income after direct taxes and transfers.  The estimated average Gni_mkt and Gini_disp are about 48.5% 

and 45.8%, respectively, and the differences can be attributed to taxes and transfer, which reduces Gini_disp. 



 

9 
 

between market income Gini and disposable income Gini are positive in the present study, which 

Duclos and Araar (2006) argue reflects the redistributive impact of fiscal policy. The authors 

also conclude that when the difference is positive (negative), the fiscal policy is equalizing (un-

equalizing). 

A review of the literature shows that Joumard et al. (2012), Heisz and Murphy (2015), 

and Lustig and Wang (2020) highlight the redistributive effect of taxes and transfers in tackling 

inequality in disposable income relative to market income using OECD, Chinese, and Canada 

data respectively.  Specifically, these studies considered the taxes and transfer system as 

mitigating factors against rising market income inequality. In addition, Beach and Slotsve (1996) 

reveal that the redistributive effect of the taxes and transfer system offset the rise in market 

income inequality in the 1980s in Canada, which prevented an increase in total income inequality 

that decade. As Martínez-Vazquez (2008) notes, a fiscal policy such as direct taxes, direct 

transfers, net indirect taxes, and in-kind transfers is an efficient instrument to reduce poverty and 

inequality with transfers targeted to the poor and direct taxes targeted to the rich. 

Because the club clustering method tends to find more members of clubs than their true 

members, we attempt to merge the clubs following Philips and Sul (2009). The result is 

presented in Tables 1B and 2B, respectively, for the Gini index based on household market 

income and household disposable income. Accordingly, all the clubs' results do not support the 

original clubs' mergers.   

[Tables 1A & 2A Here] 

     [Tables 1B & 2B Here]  

3.2. Robustness check: Unconditional beta and sigma convergence tests for the full sample 

Table 3 provides the robustness analysis based on beta and sigma convergence tests, 

respectively. The empirical results overwhelmingly support divergence in income inequality 

across the Gini indices for the full sample except for the Gini index based on household 

disposable income. For example, the results show evidence supporting the convergence of 

inequality in the estimated beta-convergence test for the Gini index based on household 

disposable income. Despite this,  we believe the evidence of divergence in income inequality 

based on the beta and sigma convergence tests is consistent with the overall divergence reported 
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earlier in the study. This is not surprising because previous studies also point to a divergence of 

national inequality trends in Africa (Cornia 2017). 

The fact that beta and sigma convergence tests and club convergence tests provide 

contradictory results is not surprising. A literature review shows that Lin and Huang (2011) 

found evidence supporting convergence in income inequality in the United States estimated 

using a beta-convergence test for data covering 1916-2005. In contrast, Apergis et al. (2018), 

using data covering 1916-2012 based on club convergence tests, found evidence supporting 

overall divergence in income inequality in the United States. The authors also find evidence 

supporting two convergence clubs in the study. A review of other literature also shows that 

Mendoza-Velazquez et al. (2020)  reject overall convergence in income inequality in Mexico in 

favor of club convergence, with two clubs identified in the study. Finally, Tian et al. (2016) 

found evidence supporting inequality divergence at the national level in China. The authors also 

obtained strong evidence that income inequality convergence into two clubs in the study. While 

these findings are consistent with the present study, it also highlights the need to accommodate 

methodology that allows for a group of countries with similar characteristics to converge to a 

steady common path in the long run when overall convergence cannot be achieved. Hence, our 

results are consistent with the findings of previous studies that use different sets of countires and 

periods. 

[Table 3  Here] 

Although the convergence of inequality is not supported in the full sample, the evidence 

of club convergence means that overall divergence of inequality concealed the possibility of 

countries converging into multiple steady common paths in the long run in the region. It also 

indicates the possibility of wrongly concluding there is an overall lack of convergence in income 

inequality. Hence, this finding has important policy implications to better inform policymakers in 

the region. First, it shows that a group of countries with similar characteristics and higher initial 

levels of inequality more frequently experienced lower levels of inequality in the long run in 

Africa. Second, because the trend at which inequality evolved is essential in explaining cross-

country differences in poverty reduction, the club convergence of income inequality signals 

economic improvement among the group of countries in the identified convergence clubs. Third, 

evidence of club convergence means efforts to reduce income inequality in the region might 
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require specific interventions targeting countries in each convergence club. Most importantly, 

whether to employ direct taxes, transfers, or a combination as fiscal instruments to reduce 

income inequality (Martínez-Vazquez (2008; Joumard et al. (2012), Heisz and Murphy (2015), 

and Lustig and Wang (2020). 

4. Concluding Remarks  

Income inequality and unequal wealth distribution are endemic in African countries. 

Income inequality has both a mixture of rising and falling trends across African countries in 

recent times. For example, while inequality increased from 1997 to 2010 in six countries in sub-

Saharan Africa, a marginal decrease was observed in four countries in the region, as revealed by 

Chotikanich et al. (2014). To this end, the study investigates club convergence in income 

inequality across countries in Africa. Specifically, we investigate whether disparity or 

differences in inequality across countries is growing or falling over time in the long run in the 

region. We employ a balanced panel of 34 countries covering 2000-2014 and using the Gini 

index to measure income inequality in the study. 

The empirical results support the existence of an overall divergence of inequality in 

Africa. And this means countries with lower initial levels of inequality more frequently 

experienced higher inequality in the long run. However, because convergence might still be 

found within the groups of countries with similar initial characteristics in the case of overall 

convergence cannot be achieved, we further employed the club clustering procedure to check 

whether there is a convergence club in the sample. Against this background, the results showed 

that income inequality converges into five different convergence clubs and one divergence group 

in the study. The evidence of club convergence means a group of countries with similar 

characteristics and higher initial levels of inequality more frequently experienced lower levels of 

inequality in the long run. Also, evidence of divergence group means a group of countries with 

lower initial levels of inequality more frequently experienced higher levels of inequality in the 

long run.  Our findings also reveal the redistributive effect of fiscal policies such as taxes and 

transfers on income inequality in Africa. For example, the number of countries in the 

convergence clubs increased with disposable income Gini relative to market income Gini in the 

study. Likewise, the number of countries in the divergence group decreased when using 
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disposable income Gini comparable to market income Gini. This, however, shows that taxes and 

transfers unambiguously reduce inequality in disposable income. 

This finding has important implications to better inform policymakers in the region. Most 

importantly, policymakers should be aware of convergence patterns in income inequality across 

African countries. Also, because of the convergence club, policymakers need to be mindful that 

specific interventions targeting countries in each convergence club and divergence group might 

be required to address the region's inequality problem to achieve Sustainable Development Goals 

(SDGs). This includes employing direct taxes, transfers, or a combination to reduce income 

inequality. Lastly, policymakers in Africa need to pay attention to the possible different forces 

driving income inequality because of the convergence club in the region. 

Because inequality convergence may be linked to various possible determinants, future 

research aims to identify factors influencing the formation of the convergence clubs is 

recommended. We hope to pursue this in future work. Also, using alternative inequality 

measures should be considered for future research. 
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Figure 1:Kdensity distribution of the two Gini indexes based on disposable & market income used in the study 

 

Figure 2: Box plots of the two Gini indexes employed in the study (LHS: Gini_Disp & RHS: Gini_Mkt) 
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Table 1A: Income inequality convergence test using Gini index based on household market income 

Outcomes Countries β-coefficient t-statistic 

Names Ave.Gini(#) 
Full sample Angola, Botswana, Burkina Faso, Burundi, 

Cameroon, Cape Verde, Cote d'Ivoire, Djibouti, 

Egypt, Ethiopia, Gambia, Ghana, Guinea, Kenya, 

Madagascar, Malawi, Mauritius, Morocco, 

Mozambique, Namibia, Niger, Nigeria, Rwanda, 

Sao Tome and Principe,  Senegal, Sierra Leone, 

South Africa, Sudan, Swaziland, Tanzania, Uganda, 

Zambia, and Zimbabwe. 

48.5 (34) -1.7698 

[0.0989] 

-17.9017 

Convergence 

Clubs 

    

Club 1 Angola, Cape Verde, Egypt, Mozambique, Rwanda 59.3 (5) -0.0080 

[0.0868] 

-0.0927 

Club 2 Cameroon, Djibouti, Ghana, Kenya, Malawi, 

Uganda, Zimbabwe 

51.4 (7)  0.1716 

[0.0804] 

 2.1337 

Club 3 Gambia, Morocco, Nigeria 46.8 (3) 0.2952 

[0.0783] 

 3.7726 

Club 4 Burkina Faso, Burundi, Mauritius, Sao Tome and 

Principe, Senegal, Sierra Leone, Sudan, Tanzania, 

Tunisia 

45.5 (9) 0.3277 

[0.1044] 

 3.1371 

Club 5 Ethiopia, Niger 41.2 (2) -0.0829 

[0.0820] 

-1.0106 

Divergence 

Group 

Botswana, Cote d'Ivoire, Guinea, Madagascar, 

Namibia, South Africa, Swaziland, Zambia 

54.4 (8) -3.1198 

[0.1231] 

-25.3341 

With one-sided null hypothesis,       and    , we employ the critical value:             in all cases 

 

Table 1B: club convergence merging based on table 2A  

Club merging  β-coefficient t-statistic Group merging 

[1+2] -0.4016 

[0.0405] 

-9.9254 Reject 

[2+3] -0.4812 

[0.0142] 

-33.9498 Reject 

[3+4] -0.0323 

[0.0025] 

-6.2115 Reject 

[4+5] -0.2379 

[0.0509] 

-4.6759 Reject 

[5+ Divergence] -2.2815 

[0.1191] 

-19.1606 Reject 

If t-statistic>-1.65,  the respective clubs merged at a 5% significance level 
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Table 2A: Income inequality convergence test using Gini index based on household disposable income 

Outcomes Countries β-

coefficient 

t-statistic 

Names Ave.Gini(#) 
Full sample Angola, Botswana, Burkina Faso, Burundi, Cameroon, 

Cape Verde, Cote d'Ivoire, Djibouti, Egypt, Ethiopia, 

Gambia, Ghana, Guinea, Kenya, Madagascar, Malawi, 

Mauritius, Morocco, Mozambique, Namibia, Niger, 

Nigeria, Rwanda, Sao Tome and Principe,  Senegal, 

Sierra Leone, South Africa, Sudan, Swaziland, 

Tanzania, Tunisia, Uganda, Zambia, Zimbabwe. 

45.8 (34) -2.2005 

[0.1311] 

-16.7819 

Convergence  

Clubs 

    

Club 1 Botswana , Cote d'Ivoire, Zambia 56.3 (3)  0.0319 

[0.0803] 

 0.3972 

Club 2 Angola, Cape Verde, Mozambique, Zimbabwe 48.3 (4)  0.0054 

[0.0689] 

 0.0780 

Club 3 Cameroon, Ghana, Kenya, Malawi, Tanzania, Uganda 44.9 (6)  0.5391 

[0.0991] 

 5.4381 

Club 4 Burkina Faso, Djibouti, Egypt, Gambia, Madagascar, 

Morocco, Nigeria, Senegal, Sudan 

42.6 (9) -0.0408 

[0.0324] 

-1.2593 

Club 5 Burundi, Mauritius, Niger, Sao Tome and Principe, 

Sierra Leone, Tunisia 

38.8 (6)  0.2293 

[0.040] 

 2.4393 

Divergence 

Group 

Ethiopia, Guinea, Namibia, Rwanda, South Africa, 

Swaziland 

51.3 (6) -2.9993 

[0.1453] 

-20.6468 

With one-sided null hypothesis,       and    , we employ the critical value:             in all cases 

 

Table 2B:  club convergence merging based on table 2A  

Club merging β-coefficient t-statistic Group merging 

[1+2] -1.0014 

[0.0148] 

-67.7903 Reject  

[2+3] -0.2857 

[0.0406] 

-7.0458 Reject 

[3+4] -0.6321 

[0.0130] 

-48.5795 Reject 

[4+5] -0.6222 

[0.0189] 

-32.9815 Reject 

[5+Divergence] -2.4219 

[0.1511] 

-16.0246 Reject 

If t-statistic>-1.65,  the respective clubs merged at a 5% significance level 
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Table 3: Beta and sigma inequality convergence tests 

Indices Beta Convergence test Sigma Convergence test 

Constant φ (lnGinii,t-1) Constant  γ (Time)   
Gini_Mkt -0.0506*** 

[0.0011] 

 0.0125*** 

[0.0003] 

-19.6274** 

[10.0984] 

0.0099** 

[0.0050] 

Gini_Disp 2.4715*** 

[0.2147] 

-0.6514*** 

[0.0566] 

 -33.0108** 

[14.8738] 

0.0166** 

[0.0074] 
Note: Gini_Mkt represents Gini index for household market income; Gini_Disp represents Gini index for household disposable 

income. Figure in parentheses denoted standard error; ***p<0.01,** p<0.05,* p<0.1 
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Figure A: The number of countries in each of the convergence clubs & divergence groups in Tables 1A & 2A 
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