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1 Introduction 

Growing regional economic inequality, with considerable variations in growth across different 
boundaries, is a matter of policy concern in many areas, and the Southern African (SA) region led 
by the Republic of South Africa (RSA) is not an exception. The African Development Bank (AfDB 
2020) has predicted that the growth of the economy of the RSA will rebound to 3 per cent in 2021 
from a −3.4 per cent level, which is the worst-case scenario for 2020 due to the coronavirus disease 
pandemic (COVID-19). Similarly, the Bank of Namibia (BoN 2020) has projected that the 
economy of Namibia (a member of SA) will contract by 6.9 per cent in 2020 and its growth rate 
could be −1.8% in 2021. The region was going through a period of economic turmoil even before 
the COVID-19 shocks, with a high debt-to-GDP ratio, low and/or negative growth rate of GDP, 
high unemployment, and poor overall macroeconomic fundamentals. Barro (1999) has mentioned 
that one of the impediments to higher economic growth in poorer economies is inequality, though 
in richer economies this is not the case, justifying the empirical presence of the Kuznets curve. 
This concept of inequality is at the micro level of individuals and households, but inequality among 
regions is sometimes associated with growth performance, especially when the regions are 
connected through a common economic, geopolitical, or social fabric. The economies of the SA 
region—which are basically the members of the Southern African Common Monetary Area 
(CMA), namely the RSA, Namibia, Lesotho, and Eswatini—are also experiencing low growth 
rates. In fact, the slow growth rate of the region for quite some time and predicted negative growth 
rate of the hegemonic economic power of the region, i.e. the RSA, are the major motivations 
behind studying the interrelationship between growth and (in)equality in the region. 

Many factors influence regional development patterns: natural endowment, mobility of factors of 
production, stage of economic development, quality of governance, and economies of scale leading 
to specialization. Balanced regional development has been a touchstone for policy evaluation in 
South Africa, but Fintel (2018) has ascertained that agglomeration and historical institutional 
failures are the main reasons for spatial/regional inequality in the RSA. Similarly, Gelb (2004) and 
Woolard (2002) have acknowledged the presence of absolute income divergence in the region. The 
studies on income divergence/convergence in the literature are largely based on the concept of 
beta (β) and sigma (σ) convergence (discussed in Section 2) developed by Barro and Sala-i-Martin 
(1992) and recently on club convergence, which is based on the Solow-Swan growth model (Solow 
1956; Swan 1956).1 The notion of income convergence stems from the neoclassical growth model, 
which assumes constant returns to scale, constant saving ratio, and diminishing return to factor 
inputs (due to the Ínada condition). It predicts that in the absence of technological progress (where 
growth is thus due purely to capital accumulation), whether an economy is defined as poor or rich 
in terms of its level of per capita income, then the initial per capita income will be inversely related 
to growth rates.  However, the Solow-Swan growth model does not account for the effect of policy 
changes (Jena and Barua 2020). On the other hand, the notion of conditional convergences as 
discussed by Barro and Sala-i-Martin (1992) accounts for other factors in addition to policy and 
institutional variables. In fact, the literature on the convergence hypothesis of Barro and Sala-i-
Martin (1992) explains the differences in levels and growth rates of income across different 
economies or regions in an economy (to cite a few among others, Purfield 2006; Rao et al. 1999; 
Sachs et al. 2002; Trivedi 2003). A few studies have found evidence of absolute divergence with 

 

1 However, there are other classifications of the concept of convergence in the literature—see Islam (2003); Kumo 
(2011). 
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conditional convergence (see among others, Chakraborty and Chakraborty 2018; Cherodian and 
Thirlwall 2015; and Sofi and Durai 2017). 

The issue that emerges from the findings of these studies is that conditional convergence depends 
on various factors, such as urbanization, access to the sea, and climatic variability, in addition to 
endowments, institutions, and policies. It is in this context, without diminishing the contributions 
of the above-cited empirical studies, that the present study examines the convergence and/or 
divergence of income across the economies of the members of the CMA. This study also examines 
growth and inequality, in light of Barro and Sala-i-Martin (1992), at the subregional, i.e. provincial, 
level in the RSA (there are nine provinces in the RSA, namely Eastern Cape (EC), Free State (FS), 
Gauteng (GA), KwaZulu-Natal (KN), Limpopo (LI), Mpumalanga (MP), Northern Cape (NC), 
North West (NW), and Western Cape (WC)), the hegemonic economic and financial power within 
the CMA, and the resulting importance of macroeconomic policy issues. The remainder of the 
paper is arranged as follows: the next section discusses both theoretical and empirical literature on 
the convergence hypothesis; the third section develops the analytical framework; the fourth section 
discusses the variables and data sources; and the results are discussed in the fifth section. The final 
section concludes the paper with some policy suggestions. 

2 Review of literature on beta (β) and sigma (σ) convergence: the concept 

The neoclassical economic growth theory of Solow (1956) and Swan (1956) forms the basis of the 
convergence hypothesis. It predicts that regional differences in per capita income tend to be 
reduced over time, provided that the initial structures of the regional economies are similar, largely 
due to the Ínada condition.2 However, endogenous growth theories (Lucas 1988; Romer 1986) 
suggest that technological progress can offset the Ínada condition and the neoclassical prediction 
of convergence may not be realized. Early studies tried to test the convergence hypothesis and 
came to mixed conclusions across different regions and/or subregions over different time periods 
(Barro and Sala-i-Martin 1995; Baumol 1986; Lucas 1988; Mankiw et al., 1992). 

However, the concept of convergence as developed by Barro and Sala-i-Martin (1991, 1992, 1995) 
postulates two types of convergence, namely β (beta) and σ (sigma): β-convergence discusses 
whether economies with lower capital per person tend to grow faster in per capita terms. The 
supposition that without conditioning on any other variable(s) or features or the structure of 
economies, poor economies tend to grow faster than their richer counterparts, is known as 
absolute β-convergence. This predicts a negative correlation between initial per capita income and 
the growth rate of an economy. However, the empirical results of Barro and Sala-i-Martin (1995) 
postulate the prevalence of absolute β-convergence for a group of homogeneous economies, not 
for heterogeneous economies. Their empirical results support the presence of absolute β-
convergence for 20 economies of the Organisation for Economic Co-operation and Development 
(OECD) over the period 1960–85, justifying the prevalence of the hypothesis within the group of 
homogeneous economies, whereas the results for 118 other countries for the same period revealed 
a slight positive correlation of growth rates with the initial economic position, contrary to the 
postulation of absolute β-convergence. However, the authors also concluded that by allowing for 
heterogeneity across economies (specifically, if the assumption of the same economic structure 
and parameters and therefore the same steady-state position across economies is dropped), one 
can inculcate the empirical observation into the convergence hypothesis, i.e. in the form of 

 

2 The Ínada condition predicts a diminishing return to the factors of production. 
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conditional β-convergence (the idea that economies grow faster the farther they are from their 
own steady-state value; Barro and Sala-i-Martin 1995). 

The steady-state value of an economy depends on the rate of savings, the level of the production 
function, and the government policies, institutions, and organizations that can influence the 
production system. The hypothesis of conditional β-convergence suggests that in order to explore 
the predicted inverse relationship between the initial economic positions (in terms of low or high 
income per capita) and the growth rates of economies, these determinants of steady-state values 
need to be controlled or kept constant. If the parameters affecting steady-state value are 
uncontrolled, then one may empirically experience β-divergence. As Barro and Sala-i-Martin (1995: 
30) state: 

Moreover, the countries with low starting levels … are likely to be in this position 
precisely because they have low steady-state values, … perhaps because of 
chronically low saving rates or persistently bad government policies that effectively 
lower the level of production function. 

They also conclude that the inclusion of explanatory variables which represented the differences 
in the steady-state positions across economies in the empirical models suggested the prevalence of 
conditional β-convergence. 

The other concept of convergence postulated by Barro and Sala-i-Martin is σ-convergence, which 
tries to address the issue of reduced income inequality across economies and/or regions over time. 
The σ-convergence tests whether the dispersion of real per capita income across economies 
(income inequality across regions) is falling over time or staying steady. Development theories in 
early writings focused on economic inequalities, specifically income inequalities, and are of the 
opinion that economic growth is an elevator for the reduction of income inequality at micro level 
(Kuznets 1955; McKinley 2009). Similarly, at the regional level, the precondition for the prevalence 
of σ-convergence is the existence of β-convergence. But this does not necessarily mean that if poor 
economies grow faster than their richer counterparts (in absolute and/or conditional terms), 
inequality will decline over time across economies. Further, Barro and Sala-i-Martin (1995: 31) 
state: 

Our concept of convergence is that economies with lower levels of per capita 
income (expressed relative to their steady-state levels of per capita income) tend 
to grow faster in per capita terms. This behaviour is often confused with an 
alternative meaning of convergence, that the dispersion of real per capita income 
across a group of economies tends to fall over time. We will show that even if 
absolute convergence holds in our sense, the dispersion of per capita income does 
not necessarily tend to decline over time. 

Thus, higher growth rates of poorer economies compared with richer ones (β-convergence) should 
not be confused with the declining of inequality between rich and poor economies (σ-
convergence). In fact, the former is just a precondition for the latter. Hence, β-convergence is a 
necessary but not a sufficient condition for the prevalence of σ-convergence (Quah 1995; Sala-i-
Martin 1996). 

The foregoing analysis of the conceptual framework can be explained through Figure 1. The figure 
shows that saving rate, production function, institutions, and policies will affect the steady state as 
well as the growth of an economy. However, as specified earlier, neoclassical growth models 
predict that it is capital accumulation that can affect the steady state. Thus, as per the Barro and 
Sala-i-Martin postulation, the conditional variables (including the policy variables) could be used 
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to achieve β-convergence (absolute/conditional), the precondition for σ-convergence (i.e. reduced 
inequality) across economies. 

Figure 1: The interrelationship between resource endowment, saving, level of production function, institutions, 
and policies towards growth and equality 

 

 

 

 

 

 

 

 

 

 

Source: authors’ construction based on literature review (Section 2). 

There have also been a couple of studies that have explored inter-regional convergence at different 
times with different sample regions, with mixed results (Dey 2015; Mahapatra et al. 2019; Singh et 
al. 2014; Young et al. 2008). However, the empirical literature in some cases supports the notion 
of σ-convergence, i.e. reduced economic inequality across economies over time (Hobijn and 
Franses 2003; Kumar et al. 2018; Mahapatra et al. 2019; Malinen 2010, 2013; Mathur 2005; Wu 
2006). Studies on African regions with varying samples have come out with mixed results on 
convergence, e.g. Hammouda et al. (2007), studying the African Regional Economic Community, 
(AREC), report convergence; Charles et al. (2012), looking at the Common Market for Eastern 
and Southern Africa, (COMESA), find no evidence of convergence; Aboagye and Turkson (2014) 
and Huffman and Huffman (2018) establish per capita income divergence in Sub-Saharan Africa, 
(SSA); Kant (2019) and Tegoum et al. (2013) observe convergence in homogeneous African 
economies; Khan (2014) finds conditional β-convergence in 32 African economies; and Djennas 
and Ferouani (2014) show weak absolute and conditional β-convergence and σ-convergence in 
Africa for the period 1980–2011. 

A study by Rey and Deisting (2012) concludes that there is a lack of evidence of convergence in 
any form in 53 African countries over the period 1950–2008. Similarly, a study by Nell (2020) finds 
the absence of conditional convergence in 84 countries (including countries in Africa) in the post-
1989 globalization period. Yadavalli (1998) asserts that the SA region experienced convergence 
during 1970–94. A study by Kumo (2011) on the South African Development Community 
(SADC) during 1992–2009 finds no evidence of absolute β-convergence or σ-convergence, but a 
study by Dunne and Masiyandima (2017) reports that bilateral foreign direct investment (FDI) 
between the RSA and the economies of the SADC region promotes per capita income 
convergence, a case of conditional β-convergence. Similar results have also been observed by 
Kweka et al. (2006) in the SADC region. On the other hand, the Economic Community of West 
Africa (ECOWAS) experienced both β- and σ-convergence (Jones 2002). However, the pre- and 
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post-ECOWAS analysis of Anoruo (2019) reports divergence of income per capita in the 
ECOWAS region for the period 1960–2014. Wane (2004) finds a prevalence of the convergence 
hypothesis in West African Economic and Monetary Union (WAEMU) countries. At the 
provincial/subregional level in the RSA, Ringeta (2017), using panel data from 1995 to 2015, finds 
the presence of β-convergence, though the convergence is more rapid among the homogeneous 
provinces, as established by Barro and Sala-i-Martin (1995). Further, the study concludes that 
inequality may rise in the provinces of the RSA, a situation of σ-divergence. 

In a comment, Kalirajan (2003) has mentioned that ‘Regional balance in economic growth is a 
crucial issue, particularly for countries that have experienced dramatic economic changes’, and 
suggested that the key task is to disentangle the differences in regional economic growth that arise 
from ‘natural advantages’ (location, resources, climate, etc.) and from differences in economic 
policies. Such disentanglement has not been done effectively in earlier empirical studies examining 
the convergence hypothesis in the CMA in general or in the RSA, creating a gap in the literature. 
The proposed study is an endeavour towards bridging this gap. However, before analysing the 
concept of β- and σ-convergence in the economies of the CMA and in the provinces of the RSA, 
it is pertinent to present the analytical framework, variables, and sources of data for the study, 
which we do in the following section. 

3 The analytical framework3 

The theoretical and empirical literature discussed in the previous section can be explained, in line 
with Barro and Sala-i-Martin (1992), using the production function as follows: 

𝑦𝑦� = 𝑓𝑓�𝑘𝑘��       (1) 

Where 𝑦𝑦� and 𝑘𝑘� are output and capital per unit of effective labour. The effective labour force is 
given by 𝐿𝐿𝑒𝑒𝑥𝑥𝑥𝑥 , 𝐿𝐿 is the population and 𝑥𝑥 is labour-augmenting technological progress, which is 
exogenously determined. Under the assumptions of a fixed rate of depreciation, 𝛿𝛿, per capita 
consumption as 𝑐̂𝑐 = 𝐶𝐶 𝐿𝐿𝑒𝑒𝑥𝑥𝑥𝑥⁄  (𝐶𝐶 is the total consumption), and exogenously determined growth 
of the labour force at a rate 𝑛𝑛, the time derivative of  𝑘𝑘� is given by: 

𝑘𝑘�̇ = 𝑓𝑓�𝑘𝑘�� − 𝑐̂𝑐 − (𝛿𝛿 + 𝑥𝑥 + 𝑛𝑛)𝑘𝑘�    (2) 

for a representative household that intends to maximize the infinite-horizon utility function, 

𝑈𝑈 = ∫ 𝑢𝑢(𝑐𝑐)𝑒𝑒𝑛𝑛𝑛𝑛∞
0 𝑒𝑒−𝜌𝜌𝜌𝜌𝑑𝑑𝑑𝑑,     (3) 

where 𝑐𝑐 = 𝐶𝐶 𝐿𝐿⁄ , ρ is the rate of time preference, and 

𝑢𝑢(𝑐𝑐) = �𝑐𝑐(1−𝜃𝜃) − 1�
(1 − 𝜃𝜃)�     (4) 

with the assumption of constant elasticity to marginal utility, i.e. to 𝑢𝑢′(𝑐𝑐), which implies 𝜃𝜃 > 0. 
The Hamiltonian first-order maximization condition for the utility function gives 

 

3 This section of the paper is largely derived from the work of Barro and Sala-i-Martin (1992, 1995). 
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𝑐𝑐̇
𝑐𝑐

= �1
𝜃𝜃
� × �𝑓𝑓′�𝑘𝑘�� − 𝛿𝛿 − 𝜌𝜌�    (5) 

and the level of 𝑘𝑘� in the steady-state satisfies 

𝑓𝑓′�𝑘𝑘�∗� = 𝛿𝛿 + 𝜌𝜌 + 𝜃𝜃𝜃𝜃,     (6) 

where 𝑘𝑘�∗ is 𝑘𝑘� at steady state, and at that level the per capita 𝑦𝑦, 𝑘𝑘, and 𝑐𝑐 grow at the rate of labour-
augmenting technological progress, i.e., 𝑥𝑥. Barro and Sala-i-Martin (1992) assert that the growth 
rate of capital per worker (𝑘̇𝑘 𝑘𝑘⁄ ) declines towards the steady state, and with the Cobb-Douglas (C-
D) production function (as in Equation 7) this property can be extended to the growth rate of 
output, i.e. (𝑦̇𝑦 𝑦𝑦⁄ ). This implies that for economies with the same parameters (without conditioning 
on any characteristics of the economies), the growth rate is larger for those economies with a lower 
initial capital–labour ratio—a case of absolute β-convergence. However, with the C-D production 
function as follows: 

𝑦𝑦� = 𝑓𝑓�𝑘𝑘�� = 𝐴𝐴𝑘𝑘�∝,     (7) 

where the value of 𝛼𝛼 lies between 0 and 1, the log linearization of the output with C-D technology 
gives 

𝑙𝑙𝑙𝑙𝑙𝑙[𝑦𝑦�(𝑡𝑡)] = 𝑙𝑙𝑙𝑙𝑙𝑙[𝑦𝑦�(0)] ∗ 𝑒𝑒−𝛽𝛽𝛽𝛽 + 𝑙𝑙𝑙𝑙𝑙𝑙(𝑦𝑦�∗) ∗ �1 − 𝑒𝑒−𝛽𝛽𝛽𝛽�,  (8) 

where 𝛽𝛽 is positive and determines the speed of adjustment to the steady state. This is given by 

𝛽𝛽 =
�𝜑𝜑2+4�1−𝛼𝛼𝜃𝜃 �(𝜌𝜌+𝛿𝛿+𝜃𝜃𝜃𝜃)×�𝜌𝜌+𝛿𝛿+𝜃𝜃𝜃𝜃𝛼𝛼 −(𝜌𝜌+𝛿𝛿+𝑥𝑥)��

�12�−𝜑𝜑

2
,   (9) 

where 𝜑𝜑 = 𝜌𝜌 − 𝑛𝑛 − (1 − 𝜃𝜃)𝑥𝑥 > 0. This implies that the values of 𝛼𝛼 (the capital-share 
coefficient), 𝜌𝜌 (rate of time preference, effectively the rate of saving), 𝑛𝑛 (rate of growth of labour 
force/population), 𝛿𝛿 (rate of depreciation, of course assumed fixed), and 𝑥𝑥 (the rate of labour-
augmenting technological progress) affect the speed of adjustment (i.e. 𝛽𝛽) to the steady-state level. 
Equation 9 also shows that the efficiency parameter 𝐴𝐴 from Equation 7 has no effect on the 
convergence coefficient 𝛽𝛽. Therefore, the 𝛽𝛽 value may be similar across economies, even if their 
level of per capita output is different due to government policies and resource endowment. The 
average growth rate (AGR) of output between two time periods 0 and 𝑇𝑇 is: 

1
𝑇𝑇
∗ 𝑙𝑙𝑙𝑙𝑙𝑙 �𝑦𝑦(𝑇𝑇)

𝑦𝑦(0)� = 𝑥𝑥 + 1−𝑒𝑒−𝛽𝛽𝛽𝛽

𝑇𝑇
∗ 𝑙𝑙𝑙𝑙𝑙𝑙 � 𝑦𝑦�

∗

𝑦𝑦�(0)�    (10) 

This model of Barro and Sala-i-Martin shows that for a fixed rate of labour-augmenting 
technological progress and fixed level of steady-state output, the initial level of output, i.e., 𝑦𝑦(0), 
and the AGR are inversely related—a case of conditional β-convergence. 

For empirical analysis, the discrete time series annual data, the real per capita income of 𝑖𝑖th 
economy can be approximated as: 

𝑙𝑙𝑙𝑙𝑙𝑙 �𝑦𝑦𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖,𝑡𝑡−1� � = 𝑎𝑎 − �1 − 𝑒𝑒−𝛽𝛽� ∗ 𝑙𝑙𝑙𝑙𝑙𝑙�𝑦𝑦𝑖𝑖,𝑡𝑡−1� + 𝑢𝑢𝑖𝑖𝑖𝑖    (11) 
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where 𝑎𝑎 and 𝛽𝛽 are constant, 𝑢𝑢𝑖𝑖𝑖𝑖 is the random error term with 0 mean and variance as 𝜎𝜎𝑢𝑢𝑢𝑢2 , and 
0 < 𝛽𝛽 < 1. A positive value of ’ implies absolute β-convergence. To understand the σ-
convergence,4 we introduce the cross-section dispersion of per capita income, which is the variance 
of log(𝑦𝑦𝑖𝑖𝑖𝑖) at 𝑡𝑡, i.e. 𝜎𝜎𝑡𝑡2, which evolves over time as: 

𝜎𝜎𝑡𝑡2 = 𝑒𝑒−2𝛽𝛽 ∗ 𝜎𝜎𝑡𝑡−12 + 𝜎𝜎𝑢𝑢𝑢𝑢2      (12) 

Under the assumption of the constant variance of the disturbance term, i.e., 𝜎𝜎𝑢𝑢𝑢𝑢2 = 𝜎𝜎𝑢𝑢2 for all 𝑡𝑡,5 

𝜎𝜎𝑡𝑡2 = 𝜎𝜎𝑢𝑢2

1−𝑒𝑒−2𝛽𝛽
+ �𝜎𝜎02 −

𝜎𝜎𝑢𝑢2

1−𝑒𝑒−2𝛽𝛽
� ∗ 𝑒𝑒−2𝛽𝛽𝛽𝛽    (13) 

Equation 13 shows that positive value of 𝛽𝛽 (β-convergence) does not necessarily mean the 
declining value of 𝜎𝜎𝑡𝑡2 (σ-convergence). Thus, it can be concluded that β-convergence is a necessary 
but not a sufficient condition for σ-convergence. 

Based on the foregoing discussion, the estimable form of the model that tests absolute and 
conditional β-convergence can be expressed as follows: 

For absolute β- convergence: 

𝑙𝑙𝑙𝑙𝑙𝑙(𝑦𝑦𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖𝑖𝑖−1⁄ ) = 𝛼𝛼 + 𝛽𝛽 ∗ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑦𝑦𝑖𝑖𝑖𝑖−1) + 𝑢𝑢𝑖𝑖𝑖𝑖   (14) 

For conditional β- convergence: 

𝑙𝑙𝑙𝑙𝑙𝑙(𝑦𝑦𝑖𝑖𝑖𝑖 𝑦𝑦𝑖𝑖𝑡𝑡−1⁄ ) = 𝛼𝛼 + 𝛽𝛽 ∗ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑦𝑦𝑖𝑖𝑖𝑖−1) + 𝛾𝛾 ∗ 𝑙𝑙𝑙𝑙𝑙𝑙(𝑧𝑧𝑖𝑖𝑖𝑖−1) + 𝜖𝜖𝑖𝑖𝑖𝑖  (15) 

where: 

𝑖𝑖 = individual or entities, here the economies of the CMA/the provinces of the RSA, 

𝑡𝑡 = particular year, 

𝑦𝑦𝑖𝑖𝑖𝑖 = per capita income of 𝑖𝑖th individual or entities, for period 𝑡𝑡, 

𝑦𝑦𝑖𝑖𝑖𝑖−1 = per capita income of 𝑖𝑖th individual or entities of the previous period, 

𝑧𝑧𝑖𝑖𝑖𝑖−1 = the vector of conditional variables (both endowment and policy variables) of 𝑖𝑖th individual 
or entities of the previous year, 

𝛼𝛼 = the intercept term, assumed to be constant, 

𝑢𝑢𝑖𝑖𝑖𝑖 and 𝜖𝜖𝑖𝑖𝑖𝑖 are the error terms with mean zero, constant variances (𝜎𝜎2𝑢𝑢 and 𝜎𝜎2𝜖𝜖), and independent 
of 𝑡𝑡 and 𝑖𝑖. 

Similarly, σ-convergence is empirically modelled in the following way: 

 

4 See Barro and Sala-i-Martin (1992, 1995). 
5 The solution can be achieved from the first-order difference equation. 
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𝜎𝜎𝑡𝑡 = 𝜋𝜋 + 𝛾𝛾𝛾𝛾 + 𝑣𝑣𝑡𝑡     (16) 

where 𝜎𝜎 is a measure of inequality, 𝜋𝜋6 and 𝛾𝛾 are the coefficients, 𝑡𝑡 is time, and 𝑣𝑣 is the random 
error term. A negative value of 𝛾𝛾 implies declining inequality over time (σ-convergence), while a 
positive value of 𝛾𝛾 implies σ-divergence. To gain an understanding of inequality and σ-convergence 
in the CMA region and in the provinces of the RSA, the present study has calculated and analysed 
inequality with respect to per capita income in the economies of the CMA and the provinces of 
the RSA. Inequality7 among the economies of the CMA and provinces of the RSA is measured by 
the standard deviation of the logarithm (SDL), Gini coefficient (GC), Kakwani index (KI), Mehran 
measure (MM), Piesch measure (PM) and Theil index (TI).8 

4 Description of variables and data sources 

For empirical analysis of the convergence hypothesis for the cross-section of four economies of 
the CMA and nine provinces of the RSA, Equations 14 to 16 are estimated for the periods 2000/01 
to 2018/19 and 1998/99 to 2017/18. A couple of issues related to the data need to be discussed 
here. 

For the country-level analysis of the CMA, the GDP of the primary sector (PGDP) is constructed 
using the series on ‘Agriculture, Forestry and Fishing, Value Added (% of GDP)’, extracted from 
the World Development Indicators (WDI 2020a). The GDP of the secondary sector (SGDP) is 
reached by adding two series, ‘Industry (including Construction), Value Added (% of GDP)’ and 
‘Manufacturing, Value Added (% of GDP)’, extracted from WDI (2020j) and WDI (2020k) 
respectively. As the above-mentioned series are recorded in terms of percentage of GDP, the 
actual value of GDP for the primary and secondary sectors are arrived at by multiplying the sector 
share in terms of percentage by aggregate GDP. The GDP of the tertiary sector (TGDP) is 
calculated as a residual by taking the difference between aggregate GDP values and the combined 
value of PGDP and SGDP. 

Further, in the raw dataset, the series on gross domestic savings (GDS) as a percentage of GDP 
series was unavailable for Lesotho for the period 2000–06. Similarly, the Consumer Price Index 
(CPI) figures for Namibia were unavailable for the years 2000 and 2001. These data gaps have 
been filled by adopting the three-year moving-average method. Though tax revenue as a 
percentage of GDP is one of the important variables in this study, the study could not consider it 
for analysis due to the unavailability of data for Eswatini during the entire study period. 

 

6 This is also the level of inequality independent of time. Thus, if we assume that 𝑡𝑡 and 𝑣𝑣 include all of the explanation 
for inequality, then 𝜋𝜋 may be viewed as the inevitable level of inequality. 
7 Inequality is multidimensional and multifaceted (Conceição and Bandura 2008) and the measures of inequality are a 
tricky issue anywhere (Sen 1997, 2002), let alone in the RSA, due to the multidimensional nature of the concept. The 
complexity and acceptability of a measure of inequality in the RSA is also discussed by Kerr and Wittenberg (2019a, 
b) and Merrino (2020). Merrino (2020) discusses the importance of Gini coefficient, dispersion ratios, and the 
generalised entropy index in measuring inequality. Detailed discussion on the inequality measures used here can be 
found in Fellman (2018), Idrees and Ahmad (2017), and Ray (2012). This paper considers issues related to economic 
inequality across regions. 
8 Many of these measures follow the Pigou-Dalton principles (Bosmans et al. 2009). For Dalton’s principles of an 
inequality measure see Dalton (1920). 
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With respect to the nine provinces of the RSA, the present study has analysed annual data on GDP 
and other macroeconomic variables for the period 1998–2017. The data on the GDP of the 
provinces for the period of 1995–2017 are obtained from Statistics South Africa (SSA), and data 
on the fiscal variables of the provinces are obtained from the National Treasury of the RSA 
(NTRSA).9 The online data on fiscal variables available from the NTRSA were limited to the 
period 1998 and thereafter. This study considers three sectors for each provincial economy of the 
RSA, i.e., primary, secondary, and tertiary sectors. The primary sector consists of agriculture, 
forestry and fishing, and mining and quarrying; the secondary sector consists of manufacturing, 
electricity, gas and water, and construction; and the tertiary sector consists of trade, catering and 
accommodation, transport, storage and communication, finance, real estate and business services, 
personal services, and general government services. The sectoral-level data for the provinces are 
available up to 2017. Therefore, analysis at the provincial level is carried out using data for the 
period 1998–2017, i.e. 20 years. Similarly, the analysis for the CMA is done for 19 years of annual 
data.10 The choice of separate time periods for the economies of the CMA and the provinces of 
the RSA is largely guided by the availability of data. However, it does not invalidate the exercise, 
as both time periods cover the major economic challenges that the globe and the regions have 
recently faced. 

The mid-year population data extracted from SSA are used for the calculation of per capita GDP. 
There were some missing values for some fiscal variables (such as transfers received, tax receipt, 
sales of goods and services other than capital assets, interest, dividends, and rent on land, salaries 
and wages, social contributions, transfers and subsidies, land and sub-soil assets, and software and 
other intangible assets) of the provinces. These missing values are proxied by interpolation and/or 
extrapolation (wherever necessary) of data using the moving-average technique. Further, those 
series with negative figures are made positive11 by changing the origin of the series with the 
addition of a suitable constant positive number throughout the series. The relevant variables used 
for analysis are described in Table 1, while Table 2 describes the sources and construction of data 
for CMA. 

  

 

9 Data are sourced as follows: GDP by provinces, SSA (2020b); mid-year population, SSA (2020c); fiscal policy 
variables, provincial budget, National Treasury (2020); Consumer Price Index, SSA (2020a). 
10 The period of 20 years may be viewed as too small to study convergence. However, there are quite a number of 
studies in the literature that have considered a similar time period. To cite a few, Vojinovic et al. (2010): 1992–2006 
(15 years), ten EU countries; Cavenaile and Dubois (2011): 1990–2007 (18 years), 27 EU countries; Yang et al. (2016): 
1997–2006 (10 years), 31 provinces of China; Gömleksiz et al. (2017): 2004–14 (11 years), 26 Nomenclature of 
Territorial Units (NUTS) in two regions of Turkey; Comunale et al. (2019): 1997Q2–2018Q4 (22 years), Lithuania; 
Gezici and Hewings (2004): 1980–97 (18 years), 16 Functional Regions and 67 provinces of Turkey; Yildirim et al. 
(2009): 1987–2001 (15 years), 67 provinces of Turkey; Onder et al. (2010): 1980–2001 (22 years), 26 NUTS in two 
regions of Turkey; Kumo (2011): 1992–2009 (18 years), 15 countries in the SADC; Ringeta (2017): 1995–2013 (19 
years), nine provinces of South Africa; Svetikas and Dzemyda (2009): 1995–2006 (12 years), regions of 
Lithuania; Tsionas (2000): 1977–96 (20 years), US regions; Sachs et al. (2002): 1980–98 (19 years), 14 Indian states; 
Ingianni and Žd'árek (2009): 1995–2006 (12 years), eight EU countries; Rapacki and Próchniak (2009): 1990–2005 (16 
years), 27 transition (socialist) countries of East-Central Europe and the Commonwealth of Independent States (CIS); 
Sikic (2013): 1997–2012 (16 years), ten new member states of the EU; Simionescu (2014): 2000–12 (13 years), 28 EU 
countries; Pandya and Maind (2017): 1990/91–2010/11 (21 years), 27 states and Union Territories of India; Ram 
(2020): 1997–2018 (22 years), 48 contiguous US states; Matkowski and Próchniak (2004): 1993–2004 (12 years), eight 
EU countries. 
11 Since the estimation of Equations 14 and 15 requires the logarithm of the values, all the values should be positive. 
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Table 1: Variable descriptions for test of convergence in CMA and RSA 

PCGDPt−1 Per capita GDP at constant price 
PCPGDPt−1 Per capita GDP of Primary Sector at constant price  
PCSGDPt−1 Per capita GDP of Secondary Sector at constant price 
PCTGDPt−1 Per capita GDP of Tertiary Sector at constant price 
λGDPPC Logarithm of the ratio of per capita GDP at time 𝑡𝑡 to per capita GDP at time 𝑡𝑡 − 1  � 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡

𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1
� 

λPCPGDP Logarithm of the ratio of per capita primary sector GDP at time 𝑡𝑡 to per capita primary sector 
GDP at time 𝑡𝑡 − 1 � 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1
� 

λPCSGDP Logarithm of the ratio of per capita secondary sector GDP at time 𝑡𝑡 to per capita secondary 
sector GDP at time 𝑡𝑡 − 1 � 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1
� 

λPCTGDP Logarithm of the ratio of per capita tertiary sector GDP at time period 𝑡𝑡 to per capita tertiary 
sector GDP at time 𝑡𝑡 − 1 � 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡−1
� 

EXPt−1 Exports 
IMPt−1 Imports 
EXCHt−1 Bilateral exchange rate with US$  
BRMOt−1 Broad money as % of GDP 
DEBTt−1 Debt as % of GDP 
GFCEt−1 Government final consumption expenditure 
GDSt−1 GDS as % of GDP 
REIRt−1 Real interest rate 
NARRt−1 Natural resources rent as % of GDP 
CPIt−1 Consumer Price Index 
TAXt−1 Per capita tax receipts 
SGSOCAt−1 Per capita revenue from sales of goods and services other than capital assets  
TRt−1 Per capita transfer received 
IDRLt−1 Per capita revenue from interest, dividends, and rent on land 
EDUt−1 Per capita expenditure on education 
HEALTHt−1 Per capita expenditure on health 
SOCDEVt−1 Per capita expenditure on social development 
TRANSt−1 Per capita expenditure on transportation infrastructure 
SWt−1 Per capita expenditure on salaries and wages 
TSt−1 Per capita expenditure on transfers and subsidies 
LSSAt−1 Per capita expenditure on Land and sub-soil assets 
SOIAt−1 Per capita expenditure on software and other intangible assets 

Note: values of all the variables are in logarithm; subscript 𝑡𝑡 indicates time. 

Source: authors’ construction based on literature review (Section 2). 
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Table 2: Data sources and variable construction for the CMA 

Variables Source and construction 
GDP WDI (2020e) 
PCGDP Per capita GDP, constructed using GDP and population data from WDI (2020m) 
PGDP GDP of primary sector, constructed from WDI (2020a) 
SGDP GDP of secondary sector, constructed by adding the ‘Industry (including Construction), Value 

Added (% of GDP)’ and ‘Manufacturing, Value Added (% of GDP)’ series, WDI (2020j) and WDI 
(2020k) respectively 

TGDP GDP of tertiary sector, constructed as a residual by subtracting the percentage contribution of 
PGDP and percentage contribution of SGDP from 100%: 100% − (% of PGDP + % of 
SGDP) = TGDP 

PCPGDP Per capita primary sector GDP, constructed by dividing PGDP by population 
PCSGDP Per capita secondary sector GDP, constructed by dividing SGDP by population 
PCTGDP Per capita tertiary sector GDP, constructed by dividing TGDP by population 
DEBT Global debt database; IMF (2020) 
GFCE Government final consumption expenditure (% of GDP), from WDI (2020g) 
CPI Consumer Price Index (2010 = 100), from WDI (2020c) 
EXP Exports of goods and services (constant local currency units/LCU), from WDI (2020d) 
IMP Imports of goods and services (constant LCU), from WDI (2020i) 
NARR Total natural resources rents (% of GDP), from WDI (2020o) 
REIR Real interest rate (%), from WDI (2020n) 
BRMO Broad money (% of GDP), from WDI (2020b) 
GDS Gross domestic savings (% of GDP), from WDI (2020h) 
EXCH Official exchange rate (LCU per US$, period average), from WDI (2020l) 

Source: authors’ construction based on literature review (Section 2). 

Equations 14 to 16 are empirically estimated for the four countries of the CMA and the nine 
provinces of the RSA using the above-mentioned data and the statistical software STATA 13.0 
edition (StataCorp 2013), and the results are discussed in the following section. 

5 Empirical results and discussion 

Before discussing the empirical results on the convergence hypothesis for the economies of the 
CMA and the provinces of the RSA, it is pertinent to have some idea about the economic 
performance of these regions. 

5.1 Economic performance of the countries of the CMA and provinces of the RSA 

Table 3 presents the annual average growth rate (AAGR) of per capita GDP in purchasing power 
parity (PPP) of some of the major economies of the world from 2001 to 2019. The table reveals 
that the performance of the leading economy of the CMA, i.e., the RSA, is lower than the world 
average for the entire period as well as subperiods. In fact, if we compare it with that of other 
major economies of the world, the AAGR of the RSA is higher than only two ‘matured and 
advanced’ economies (Japan, with AAGR at 0.570, and the USA, AAGR 0.823) in one subperiod 
(2001–10: the AAGR of the RSA in this period is 2.147). Brazil is the only sample economy with 
negative AAGR from 2011 to 2019 (however, for the entire period, Brazil’s AAGR is higher than 
that of the RSA). 
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Table 3: AAGR of per capita GDP (PPP) of some important economies 

Period Brazil India China Russia RSA Japan USA World 

2001–10 2.543 5.104 9.929 5.207 2.147 0.570 0.823 2.306 

2011–19 −0.134 5.351 6.844 1.339 0.030 1.120 1.553 2.227 

2001–19 1.275 5.221 8.468 3.375 1.144 0.831 1.168 2.269 

Note: GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

Table 4 reveals that the RSA is the leading economic power in the CMA region in both aggregate 
and per capita terms. In terms of recent (since 2016–19) economic performance in the CMA, 
except Eswatini, all members have experienced a negative growth rate in per capita income. The 
recent COVID-19 pandemic may make the situation even worse in the region. Even the best 
performer in the region—Eswatini—had a meagre growth rate of 1.321 in 2018, a very low figure 
in comparison with the leading economies of the world (see Table 3). The AAGR of GDP, per 
capita GDP, sectoral GDP, and sectoral per capita GDP for the entire study period (2000–19) in 
the region also shows very dismal performance (see Table 5). Though the performance of the 
tertiary sector is reasonable (the AAGR of the sector is 3.37, 4.05, 4.62, and 7.62 for the RSA, 
Namibia, Lesotho, and Eswatini respectively, and the sector is performing better in per capita 
terms also), the performance of the primary and secondary sectors (except for Namibia, the AAGR 
of SGDP is 5.10) is a matter of concern. In fact, the negative AAGR of PCPGDP (−0.21) and 
very low AAGR of PCSGDP (0.10) in the RSA is an indication of growth-reducing structural 
change (policies to induce resource allocation from one sector to other) in the economy. 

  



 

13 

Table 4: Economic performance of the economies of the CMA 

Indicator(s) Year Eswatini Lesotho Namibia RSA 
GDP (billion US$) 2016 5.194 2.950 14.485 420.213 

2017 5.300 2.911 14.447 426.157 
2018 5.424 2.898 14.548 429.511 
2019 5.533 2.942 14.383 430.167 

GDP annual growth (%) 2016 1.268 5.047 −0.281 0.399 
2017 2.040 −1.322 −0.262 1.414 
2018 2.340 −0.446 0.699 0.787 
2019 2.009 1.518 −1.134 0.153 

GDP (PPP) (billion US$) 2016 9.364 5.899 24.209 714.001 
2017 9.553 5.821 24.147 724.101 
2018 9.778 5.794 24.316 729.800 
2019 9.975 5.882 24.040 730.913 

GDP (PPP) annual growth (%) 2016 1.268 5.047 −0.281 0.399 
2017 2.018 −1.322 −0.256 1.415 
2018 2.355 −0.464 0.700 0.787 
2019 2.015 1.519 −1.135 0.153 

GDP per capita (PPP) (US$) 2016 8,405.799 2,842.699 10,266.746 12,703.820 
2017 8,493.902 2,783.116 10,050.501 12,703.421 
2018 8,606.076 2,748.544 9,931.973 12,630.747 
2019 8,688.101 2,767.714 9,637.181 12,481.813 

GDP per capita (PPP) annual 
growth (%) 

2016 0.365 4.238 −2.105 −1.061 
2017 1.048 −2.096 −2.106 −0.003 
2018 1.321 −1.242 −1.179 −0.572 
2019 0.953 0.697 −2.968 −1.179 

Note: GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

Table 5: AAGR of GDP and its components in the economies of the CMA 

 
 
GDP and its components 

RSA Namibia Lesotho Eswatini 

GDP at constant prices 2.69 4.04 3.22 3.11 

PCGDP 1.27 2.26 3.02 2.41 

PGDP 1.19 1.76 1.36 1.44 

SGDP 1.51 5.10 3.60 2.16 

TGDP 3.73 4.05 4.62 7.62 

PCPGDP −0.21 0.01 1.04 0.76 

PCSGDP 0.10 3.31 3.37 1.47 

PCTGDP 2.30 2.27 4.48 6.89 

Note: GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The AAGR of some of the key macroeconomic indicators of the economies of the region is 
presented in Table 6. The table reveals that for Lesotho and Eswatini, the growth rate of the 
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exports is greater than the growth rate of imports—prima facie, a sign of good health in the external 
sector in these two economies. The positive AAGR of broad money could be associated with the 
positive AAGR of the CPI of the region. However, the continuous growth of the CPI may be a 
hindrance to the international price advantages of the economies. The growth of the real interest 
rate may crowd out the domestic investment leading to low growth of the economy and encourage 
foreign capital inflow resulting balance of payment (BoP) crisis. In fact, the higher REIR has not 
been successful in promoting GDS in their respective economies. 

Table 6: AAGR of macroeconomic indicators in the economies of the CMA 

  
 
Macroeconomic indicators 

RSA Namibia Lesotho  Eswatini 

Exports 2.19 3.61 10.01 3.53 

Imports 5.00 7.41 5.13 1.91 

Broad money as % of GDP 1.89 2.67 2.45 3.10 

Real interest rate 10.38 81.33 114.18 −1,659.67 

Natural resources rent as % of GDP 7.27 18.89 5.11 4.43 

Debt as % of GDP 2.00 6.49 −2.51 5.49 

Government final consumption expenditure 3.37 3.96 7.51 5.87 

CPI 2010 5.36 5.31 6.40 6.76 

Gross domestic saving as % of GDP 0.45 0.57 0.33 0.02 

Note: GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The AGR of some of the economic indicators of the region is presented in Figure 2. The figure 
reveals that in all four indicators, there has been growth with periodic fluctuations, representing 
the volatile nature of the economies. In fact, the significant drop in the real interest rate in Eswatini 
in 2012/13 is beyond any plausible economic logic explored in this study. The persistent high yet 
fluctuating debt–GDP ratio, inflation (measured by CPI), and low GDS indicate the poor 
macroeconomic performance of the region. 

The economic performance and the AAGR of the various indicators of growth of the nine 
provinces of the RSA during the study period are presented in Table 7. The higher growth rate of 
GDP at current prices over GDP at constant prices in all nine provinces is an indication of the 
growth of price levels in all the provinces. The provinces containing the legislative and 
administrative capitals of RSA—namely, WC and GA12—have higher growth rates than other 
provinces (3.33 and 3.22 respectively). This highlights the agglomeration effect: the role of policies 
and institutions and of proximity to them in determining economic performance. Sector-wise 
performance in the region shows that in both per capita and absolute terms, the performance of 
the tertiary sector is better than that of the primary and secondary sectors. In fact, in per capita 
terms, except in three provinces (namely, EC, KN, and LI), AAGR is negative in the primary 
sector. In the secondary sector, WC, NC, and GA have negative growth in per capita terms. 

The AAGR of other economic indicators and policy variables of the provinces of the RSA is 
presented in Table 8. Perusal of the table reveals that there are wide disparities in the performance 

 

12 The legislative capital Cape Town is in Western Cape and the administrative capital Pretoria is in Gauteng. 
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of the provinces with respect to macroeconomic indicators and policy variables. The performance 
of provinces such as GA, LI, and WC is better than the performance of the provinces such as FS 
and NC, indicating inequalities (differences in economic performance) across provinces. 

Figure 2: AGR of some economic indicators of the CMA 

 

 

Note: GDP is at 2010 constant prices. 

Source: authors’ illustration based on data from WDI (2020f). 
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Table 7: AAGR of GDP and its components in the nine provinces of the RSA 

 Provinces 

         WC EC NC FS KN NW GA MP LI 

GDP at current price 9.87 9.68 10.06 9.54 9.81 10.17 10.10 10.47 10.98 

GDP at constant 
price 

3.33 2.48 1.81 1.99 2.96 1.45 3.22 2.16 2.30 

PCGDP at current 
price 

7.29 9.79 8.16 9.27 8.48 9.71 6.64 8.08 10.37 

PCGDP at constant 
price 

0.89 2.59 0.11 1.76 1.71 1.03 −0.03 −0.04 1.75 

PGDP 2.29 1.82 0.89 0.29 1.29 −0.08 −1.70 1.13 1.64 

SGDP 2.35 2.67 1.11 2.05 2.42 2.02 2.47 2.36 2.60 

TGDP 3.87 2.52 2.75 2.60 3.55 2.75 3.93 2.91 2.77 

PCPGDP -0.20 2.03 −0.77 0.06 0.07 −0.46 −4.78 −1.04 1.06 

PCSGDP −0.04 2.76 −0.61 1.79 1.20 1.61 -0.76 0.17 2.06 

PCTGDP 1.42 2.62 1.04 2.36 2.28 2.30 0.65 0.69 2.23 

Source: authors’ construction based on data from SSA (2020b, c). 

The higher AAGR of the per capita capital expenditure in EC (22.55 per cent) and on transport 
infrastructure (34.72 per cent) justifies the highest AAGR of the provinces in per capita GDP at 
current price (2.59 per cent). NW has the highest AAGR in almost all economic indicators: the 
AAGR of per capita social expenditure is as high as 94.22 per cent for this province. The per capita 
expenditure in education and health grows almost at the same rate in all provinces except NW 
(where the AAGR of expenditure on education and health is 14.47 per cent and 55.16 per cent). 
The AAGR of the transfer received is highest for WC (38.50 per cent), the province where the 
legislative capital is located (an example of the role of institutions in policy decisions). 
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Table 8: AAGR of economic indicators in the provinces of the RSA 

 Provinces 

                       WC EC NC FS KN NW GA MP LI 

TAX 6.32 15.13 6.81 9.03 7.62 11.04 6.34 18.53 9.49 

SGSOCA  5.76 7.34 6.83 4.43 4.44 10.55 3.34 7.75 4.18 

TR 38.50 7.53 31.84 5.43 14.87 2.32 7.69 8.76 6.94 

EDU 6.93 8.78 9.12 8.59 9.56 14.47 7.62 9.05 8.49 

HEALTH 8.59 11.14 12.91 9.71 10.64 55.16 7.99 11.55 12.09 

SOCDEV  2.90 8.00 6.98 8.16 6.32 94.22 5.74 7.49 13.60 

TRANS 10.67 34.72 7.36 10.03 16.63 11.15 13.27 12.30 21.83 

SW 7.07 7.00 8.57 6.49 7.63 7.12 6.02 14.79 8.07 

TS 4.63 5.37 5.59 5.40 9.05 22.74 7.86 8.81 9.97 

SOIA 12.85 62.05 66.70 46.53 33.59 27.63 10.57 14.02 28.50 

Per capita total provincial own 
receipts 

8.23 12.50 6.97 7.86 11.04 9.36 7.72 50.07 10.85 

Per capita interest, dividends, 
and rent on land 

3.94 35.49 6.86 2.70 36.91 20.14 16.18 8.42 23.13 

Per capita capital expenditure 8.88 22.55 14.44 10.59 9.57 13.33 5.73 11.13 6.39 

Per capita expenditure on 
financial assets 

11.42 7.53 8.33 6.67 561.93 9.02 5.37 2.58 6.87 

Per capita buildings and other 
fixed structures 

10.85 33.11 15.72 27.49 11.52 16.18 8.58 11.09 12.81 

Per capita expenditure on 
economic development, 
environmental affairs, and 
tourism 

7.56 17.70 23.39 14.05 28.73 32.88 17.68 25.52 11.84 

Source: authors’ construction based on data from National Treasury (2020). 

5.2 Inequality among the economies of the CMA and the provinces of the RSA 

The trend in various measures of inequality between the regions (members of CMA) are presented 
in Figure 3. Further, a trend line is fitted to one of the measures of inequality, i.e. the SDL, to show 
the trend of inequality at both aggregate and sectoral level. Figure 3 reveals that at the aggregate 
level, inequality has declined over the period (part A), though with respect to the primary sector, 
there have been some periodic fluctuations in inequality in the region. Inequality in the secondary 
sector has also fluctuated. The tertiary sector has witnessed the highest decline in inequality. 
However, the overall trend of inequality in the region is downward—a sign of σ-convergence. 
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Figure 3: Trend of inequality among the economies of CMA 

 

 

Note: GDP is at 2010 constant prices. 

Source: authors’ illustration based on data from WDI (2020f). 

Figure 4 reveals the pattern of inequality among the provinces of the RSA since 1998; it shows 
that all six measures of inequality display a declining trend both for the aggregate economy and in 
the sectors. However, the decline in inequality is greater in the secondary and tertiary sectors than 
in the primary sector (parts B, C, and D). 
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Figure 4: Trend of inequality among the provinces of the RSA 

  

  

Source: authors’ illustration based on data from SSA (2020b, c). 

5.3 Convergence in the economies of the CMA and in the provinces of the RSA 

The growth ratios of PCGDP, PCPGDP, PCSGDP, and PCTGDP for the economies of the CMA 
and the provinces of the RSA are used to explore the presence/absence of absolute β-convergence. 
For the CMA, the four countries are ranked into two broad groups, ‘Rich’ and ‘Poor’, on the basis 
of the income level in the initial year (2000) for each component of GDP. The ‘Rich’ and ‘Poor’ 
groups categorize the top two and bottom two countries in terms of this measure in 2000. The 
mean values of the AGR of the measures are estimated for both the ‘Rich’ and the ‘Poor’ groups. 
Now, the ratio of ‘mean value of the AAGR of Poor’ to ‘mean value of the AAGR of Rich’ will 
suggest the possibility of absolute β-convergence/divergence. If the value of the ratio is greater 
than 1, we can conclude that there is absolute β-convergence, suggesting that initially poor 
countries grew faster than their richer counterparts during the study period. Similarly, the 
provinces of the RSA are ranked as ‘top four poor’ and ‘top four rich’, and ‘top five poor’ and ‘top 
five rich’, based on their per capita GDP and sector-wise per capita GDP in the initial year, i.e. 
1998. The calculated growth ratios are presented in Table 9, which reveals, prima facie, the presence 
of absolute β-convergence among both the economies of the CMA and the provinces of the RSA. 
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Table 9: Ratio of the AAGR of the CMA and the RSA 

Countries of CMA (base year: 2000) 
Variables Ratio for group of two countries  Conclusion 
PCGDP 1.53 absolute β-convergence 
PCPGDP 1.08 absolute β-convergence 
PCSGDP 4.23 absolute β-convergence 
PCTGDP 2.48 absolute β-convergence 
Provinces of RSA (base year: 1998) 
 Ratio for group of four provinces Ratio for group of five provinces   
PCGDP 7.555 3.281 absolute β-convergence 
PCPGDP 2.379 2.453 absolute β-convergence 
PCSGDP  10.228 3.221 absolute β-convergence 
PCTGDP 1.726 1.645 absolute β-convergence 

Note: GDP is at 2010 constant prices. 

Source: authors’ construction based on data from SSA (2020a, b, c); WDI (2020a, j, k, l). 

Additionally, Equations 14 and 15 are estimated using the data for the countries of the CMA and 
provinces of the RSA to empirically test the presence/absence of absolute and conditional β-
convergence in the regions. Since this estimation is done with a balanced set of panel data, before 
undertaking the estimation of data, it is important to test for the poolability of the data. The results 
of the poolability test, the Hausman test (to choose between fixed effect/FE or random effect/RE 
models) and other diagnostic tests are presented in Tables 10 and 11. The results of all poolability 
tests show that the data are not poolable. Therefore, in addition to the FE and RE models, simple 
pooled regression (cross-section and time series regression) technique with correction for group-
wise and within-group heteroscedasticity and between-group auto-correlation correction has been 
done. The two techniques in the panel regression analysis that correct for heteroscedasticity and 
autocorrelation are the feasible generalized least squares (FGLS) and panel-corrected standard 
error (PCSE) methods. Thus, the FGLS and PCSE models are also estimated. The significant F 
and χ2 values for all models indicate the acceptability and reliability of the models. The estimated 
result of Equation 14 for the CMA is presented in Table 10. 

Table 10: Empirical results of Equation 14 for the CMA 

Dependent variable: λPCGDP Poolability test Hausman test 
F (3, 67) = 3.87, Prob > F = 0.012 χ2= 10.51, Prob > χ2 = 0.001 

Variables/model FE RE FGLS PCSE 
Constant 0.246* 

(.063) 
0.045* 

(0.014) 
0.045* 

(0.013) 
0.047** 
(0.023) 

PCGDPt−1 −0.066* 
(0.017) 

−0.010* 
(0.003) 

−0.010* 
(0.003) 

−0.010*** 
(0.006) 

 R2 = 0.086 
F = 13.92 

Prob > F = 0.000 

R2 = 0.086 
Wald χ2 = 6.59 

Prob > χ2 = 0.010 

Wald χ2 = 6.78 
Prob > χ2 = 0.009 

R2 = 0.037 
Wald χ2 = 2.71 

Prob > χ2 = 0.099 
Dependent variable: λPCPGDP Poolability test Hausman test 

F (3, 67) = 10.19, Prob > F = 0.000 χ2 = 30.67, Prob > χ2 = 0.000 
Variables/model FE RE FGLS PCSE 
Constant 1.466* 

(0.264) 
0.016 

(0.037) 
0.016 

(0.003) 
0.012 

(0.052) 
PCPGDPt−1 −0.632* 

(0.114) 
−0.007 
(0.016) 

−0.007 
(0.015) 

−0.005 
(0.021) 

 R2 = 0.003 
F = 30.77 

Prob > F = 0.000 

R2 = 0.003 
Wald χ2 = 0.21 

Prob > χ2 = 0.648 

Wald χ2 = 0.21 
Prob > χ2 = 0.643 

R2 = 0.001 
Wald χ2 = 0.07 

Prob > χ2 = 0.795 
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Dependent variable: λPCSGDP Poolability test Hausman test 
F (3, 67) = 7.07, Prob > F = 0.000 χ2 = 19.85, Prob > χ2 = 0.000 

Variables/model FE RE FGLS PCSE 
Constant 0.838* 

(0.175) 
0.074** 
(0.038) 

0.074** 
(0.037) 

0.099*** 
(0.058) 

PCSGDPt−1 −0.256* 
(0.054) 

−0.020*** 
(0.011) 

−0.020*** 
(0.011) 

−0.028*** 
(0.016) 

 R2 = 0.042 
F = 22.37 

Prob > F = 0.000 

R2 = 0.042 
Wald χ2 = 3.08 

Prob > χ2 = 0.079 

Wald χ2 = 3.17 
Prob > χ2 = 0.074 

R2 = 0.052 
Wald χ2 = 2.83 

Prob > χ2 = 0.092 
Dependent variable: λPCTGDP Poolability test Hausman test 

F (3, 67) = 0.65, Prob > F = 0.585 χ2 = 0.33, Prob > χ2 = 0.563 

Variables/model FE RE FGLS PCSE 
Constant 0.123 

(0.110) 
0.063*** 
(0.033) 

0.063** 
(0.033) 

0.077 
(0.051) 

PCTGDPt−1 −0.034* 
(0.015) 

−0.015 
(0.010) 

−0.015 
(0.010) 

−0.019 
(0.015) 

 R2 = 0.028 
F = 0.97 

Prob > F = 0.328 

R2 = 0.028 
Wald χ2 = 2.02 

Prob>χ2 = 0.155 

Wald χ2 = 2.07 
Prob>χ2 = 0.149 

R2 = 0.028 
Wald χ2 = 1.72 

Prob>χ2 = 0.189 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The empirical results for the test of absolute β-convergence in the CMA show that the 
coefficient(s) of the explanatory variable are negative and less than 1 for the aggregate economy 
and secondary sector in all models (for the aggregate economy the coefficients are −0.066, −0.010, 
−0.010, and −0.01, and for the secondary sector the coefficients are −0.256, −0.020, −0.020, and 
−0.028, in the FE, RE, FGLS, and PCSE models respectively). This implies that in the CMA 
region, the growth rates of aggregate per capita GDP and GDP from the secondary sector of the 
poorer economies, Lesotho and Eswatini, are greater than those of their richer counterparts. 
Similar results are also obtained for the growth rate of the secondary sector. Though conclusive 
remarks cannot be made on the primary and tertiary sectors (since the coefficients are not 
significant except in the FE model), the negative value of the coefficients is indicative of the 
presence of absolute β-convergence. This implies that the growth rates of the initially poorer 
economies in the region are greater than those of their richer counterparts (this is endorsed by 
Tables 4 and 5). 

Table 11: Empirical results of Equation 14 for the RSA 

Dependent variable: 
λPCGDP 

Poolability test Hausman test 

F (8,161) = 1.02, Prob > F = 0.421 χ² = 5.91, Prob > χ² = 0.015 

Variables/model FE RE FGLS PCSE 
Constant 1.109* 

(0.330) 
0.349* 

(0.104) 
0.349* 

(0.103) 
0.326** 
(0.135) 

PCGDPt−1 −0.102* 
(0.031) 

−0.031* 
(0.010) 

−0.031* 
(0.010) 

−0.029** 
(0.012) 

 R2 = 0.060 
F-test = 11.13 

Prob > F = 0.001 

R2 = 0.060 
Wald χ² = 10.71 

Prob> χ² = 0.001 

Wald χ² = 10.83 
Prob > χ² = 0.001 

R2 = 0.061 
Wald χ² = 5.59 

Prob> χ² = 0.018 
Dependent variable: 
λPCPGDP 

Poolability test Hausman test 

F (8,161) = 3.11, Prob > F = 0.002 χ² = 14.41, Prob > χ² = 0.000 

Variables/model FE RE FGLS PCSE 



 

22 

Constant 1.350* 
(0.348) 

0.043 
(0.052) 

0.034 
(0.044) 

0.035 
(0.046) 

PCPGDPt−1 −0.157* 
(0.040) 

−0.006 
(0.006) 

−0.005 
(0.005) 

−0.005 
(0.005) 

 R2 = 0.0053 
F-test = 15.20 

Prob > F = 0.000 

R2 = 0.0053 
Wald χ² = 0.93 

Prob > χ² = 0.335 

Wald χ² = 0.92 
Prob > χ² = 0.337 

R2 = 0.0089 
Wald χ² = 0.94 

Prob > χ² = 0.331 
Dependent variable: 
λPCSGDP 

Poolability test Hausman test 

F (8, 161) = 2.10, Prob > F = 0.038 χ² = 10.63, Prob > χ² = 0.000 

Variables/model FE RE FGLS PCSE 
Constant 1.060* 

(0.283) 
0.160* 

(0.060) 
0.160* 

(0.060) 
0.128*** 
(0.073) 

PCSGDPt−1 −0.118* 
(0.032) 

−0.017** 
(0.007) 

−0.017* 
(0.007) 

−0.014*** 
(0.008) 

 R2 = 0.0364 
F-test = 13.86 

Prob > F = 0.000 

R2 = 0.0364 
Wald χ² = 6.39 

Prob > χ² = 0.011 

Wald χ² = 6.46 
Prob > χ² = 0.011 

R2 = 0.0194 
Wald χ² = 2.73 

Prob > χ² = 0.098 
Dependent variable: 
λPCTGDP 

Poolability test Hausman test 

F (8, 161) = 1.34, Prob > F = 0.225 χ² = 7.09, Prob > χ² = 0.007 
Variables/model FE RE FGLS PCSE 
Constant 0.809* 

(0.232) 
0.231* 

(0.083) 
0.231* 

(0.083) 
0.216*** 
(0.112) 

PCTGDPt−1 −0.078* 
(0.023) 

−0.021* 
(0.008) 

−0.021* 
(0.008) 

−0.020*** 
(0.011) 

 R2 = 0.0378 
F-test = 11.62 

Prob > F = 0.000 

R2 = 0.0378 
Wald χ² = 6.65 

Prob > χ² = 0.009 

Wald χ² = 6.73 
Prob > χ² = 0.009 

R2 = 0.0304 
Wald χ² = 3.29 

Prob > χ² = 0.069 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors. 

Source: authors’ construction based on data from SSA (2020b, c). 

The results of the test for absolute β-convergence in the provinces of the RSA are presented in 
Table 11. The table shows that the coefficients of the independent variable are negative and 
significant for all the models for aggregate GDP, and for GDP from the secondary and tertiary 
sectors (the coefficients are −0.102, −0.031, and −0.31, −0.029; −0.118, −0.017, −0.017, and 
−0.014; and −0.078, −0.021, −0.021, and −0.020 for PCGDP, PCSGDP, and PCTGDP in the 
FE, RE, FGLS, and PCSE models respectively). On the other hand, even if the coefficient is 
significant only in the FE model (the value is −0.157), the negative value of the coefficients for 
the primary sector indicates the presence of absolute β-convergence among the provinces of the 
RSA, a result arrived at, prima facie, from the growth ratios (Table 9). 

As discussed in the literature and the analytical framework, the growth performance of various 
economies may be conditional upon their initial endowment, economic fundamentals, institutions, 
and policies (conditional β-convergence). This concept is empirically tested for the CMA and the 
RSA by Estimating Equation 15, and the results are presented in Tables 12 to 15 and Tables 16 to 
Table 19 respectively. 

Table 12 reveals that the FGLS and PCSE models predict conditional β-convergence with respect 
to aggregate GDP in the CMA (the coefficients are −0.026 and −0.028, respectively). The result 
reveals that the bilateral exchange rate has a positive impact whereas the initial natural endowment 
(as represented by natural resources rent as a percentage of GDP, NARR) and government final 
consumption expenditure have negative impact on the growth of PCGDP in these economies. 
This shows that economies with a lower level of initial resource endowment have a higher growth 
rate in the region. 
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Table 12: Empirical results of Equation 15 for PCGDP in the CMA  

Dependent variable: λPCGDP Poolability test Hausman test 

F (3, 57) = 0.32, Prob > F = 0.814 χ2 = 0.94, Prob > χ2 = 0.990 
Variables/model FE RE FGLS PCSE 
Constant 0.199 

(0.277) 
0.012 

(0.045) 
0.012 

(0.041) 
0.004 

(0.051) 
PCGDPt−1 −0.018 

(0.081) 
−0.026 
(0.017) 

−0.026*** 
(0.015) 

−0.028*** 
(0.016) 

EXPt−1 0.022 
(0.023) 

0.022 
(0.021) 

0.022 
(0.019) 

0.022 
(0.019) 

IMPt−1 0.024 
(0.020) 

0.022 
(0.020) 

0.022 
(0.018) 

0.027 
(0.020) 

EXCHt−1 −0.039** 
(0.016) 

−0.040* 
(0.015) 

0.040* 
(0.014) 

0.038** 
(0.016) 

BRMOt−1 0.017 
(0.028) 

0.005 
(0.016) 

0.005 
(0.014) 

0.006 
(0.017) 

DEBTt−1 −0.013 
(0.013) 

−0.011 
(0.010) 

−0.011 
(0.009) 

−0.013 
(0.012) 

GFCEt−1 −0.064 
(0.054) 

−0.034** 
(0.019) 

−0.034* 
(0.017) 

−0.037* 
(0.017) 

GDSt−1 −0.004 
(0.009) 

−0.006 
(0.008) 

−0.006 
(0.007) 

−0.007 
(0.007) 

REIRt−1 0.008 
(0.007) 

0.007 
(0.006) 

0.007 
(0.007) 

0.007 
(0.005) 

NARRt−1 −0.022* 
(0.009) 

−0.020* 
(0.006) 

−0.020* 
(0.006) 

−0.021* 
(0.007) 

CPIt−1 0.035 
(0.037) 

0.018 
(0.018) 

0.018 
(0.016) 

0.020 
(0.018) 

 R2 = 0.171 
F = 4.23 

Prob > F = 0.000 

R2 = 0.473 
Wald χ2 = 53.94 

Prob > χ2 = 0.000 

Wald χ2 = 64.72 
Prob > χ2 = 0.000 

R2 = 0.475 
Wald χ2 = 66.65 
Prob>χ2 = 0.000 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

Similarly, for the primary sector, if we control for other economic variables, the region exhibits 
conditional β-convergence (the coefficients are −0.781, −0.131, −0.131, and −0.112 for the FE, 
RE, FGLS, and PCSE models respectively; Table 13). The variables that affect the per capita 
growth in primary sector are GDS and CPI (significant coefficients 0.73 and 0.63 respectively). 
This implies that a higher initial level of GDS and CPI is associated with a higher growth rate of 
the sector. The positive contribution of CPI to growth in the sector may be a result of higher 
prices bringing higher revenue and thus an inducement to invest in the sector. On the other hand, 
conditional on other variables, convergence cannot be exclusively established in the secondary 
sector, as the coefficient of PCSGDPt−1 is not significant in three models. However, the negative 
value of the independent variable (only the coefficient of the FE model is significant, −0.304; 
Table 14) in all the models could be hinting at conditional β-convergence in the sector. 
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Table 13: Empirical results of Equation 15 for PCPGDP in the CMA 

Dependent variable: 
λPCPGDP 

Poolability test Hausman test 

F (3, 57) = 8.23, Prob > F = 0.000 χ2 = 24.76, Prob > χ2 = 0.009 
Variables/model FE RE FGLS PCSE 
Constant 1.894 

(1.442) 
−0.025 
(0.271) 

−0.025 
(0.247) 

−0.102 
(0.233) 

PCGDPt−1 −0.781* 
(0.142) 

−0.131* 
(0.058) 

−0.131** 
(0.053) 

−0.112*** 
(0.065) 

EXPt−1 −0.047 
(0.106) 

0.048 
(0.121) 

0.048 
(0.110) 

0.021 
(0.124) 

IMPt−1 −0.054 
(0.103) 

0.143 
(0.111) 

0.143 
(0.101) 

0.151*** 
(0.084) 

EXCHt−1 0.047 
(0.077) 

−0.032 
(0.088) 

−0.032 
(0.080) 

−0.058 
(0.068) 

BRMOt−1 0.138 
(0.133) 

0.033 
(0.096) 

0.033 
(0.088) 

0.006 
(0.081) 

DEBTt−1 −0.051 
(0.063) 

−0.032 
(0.061) 

−0.032 
(0.055) 

−0.020 
(0.051) 

GFCEt−1 0.118 
(0.204) 

−0.182 
(0.118) 

−0.182 
(0.107) 

−0.156*** 
(0.110) 

GDSt−1 0.054 
(0.040) 

0.073*** 
(0.044) 

0.073*** 
(0.040) 

0.068 
(0.053) 

REIRt−1 0.023 
(0.033) 

0.009 
(0.037) 

0.009 
(0.033) 

0.004 
(0.033) 

NARRt−1 0.008 
(0.039) 

−0.085 
(0.038) 

−0.085 
(0.035) 

−0.084 
(0.031) 

CPIt−1 −0.126 
(0.172) 

0.063** 
(0.090) 

0.063* 
(0.082) 

0.084* 
(0.083) 

 R2 = 0.003 
F = 3.38 

Prob > F = 0.001 

R2 = 0.134 
Wald χ2 = 9.29 

Prob>χ2 = 0.595 

Wald χ2 = 11.15 
Prob > χ2 = 0.431 

R2 = 0.138 
Wald χ2 = 10.52 

Prob > χ2 = 0.484 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The variables that affect the growth of the secondary sector positively are debt and GDS, while a 
higher level of EXP is inversely associated with the growth of the sector. The positive impact of 
saving may be due to the availability of funds for investment (which is not affected by loans from 
government) in a sector that sees increased growth. On the other hand, a higher level of exports 
may indicate that the resources from the sector are drawn towards another sector—namely the 
tertiary sector (EXP, as predicted, is a positive determinant of growth in the tertiary sector). 
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Table 14: Empirical results of Equation 15 for PCSGDP in the CMA 

Dependent variable: 
λPCSGDP 

Poolability test Hausman test 

F (3, 57) = 4.58, Prob > F = 0.006 χ2 = 13.86, Prob > χ2 = 0.240 

Variables/model FE RE FGLS PCSE 
Constant 1.294 

(0.777) 
0.058 

(0.139) 
0.058 

(0.127) 
0.051 

(0.094) 
PCGDPt−1 −0.304* 

(0.102) 
−0.032 
(0.040) 

−0.032 
(0.036) 

−0.034 
(0.038) 

EXPt−1 −0.057* 
(0.064) 

−0.052* 
(0.067) 

−0.052* 
(0.061) 

−0.047* 
(0.071) 

IMPt−1 0.022 
(0.060) 

0.060 
(0.061) 

0.060 
(0.056) 

0.059 
(0.049) 

EXCHt−1 −0.146 
(0.044) 

−0.135 
(0.048) 

−0.135 
(0.043) 

−0.141 
(0.052) 

BRMOt−1 0.064 
(0.078) 

−0.030 
(0.042) 

−0.030 
(0.039) 

−0.031 
(0.036) 

DEBTt−1 0.070** 
(0.037) 

0.068** 
(0.033) 

0.068** 
(0.030) 

0.074** 
(0.033) 

GFCEt−1 −0.037 
(0.132) 

−0.010 
(0.057) 

−0.010 
(0.052) 

−0.014 
(0.049) 

GDSt−1 0.071* 
(0.024) 

0.071* 
(0.022) 

0.071* 
(0.020) 

0.072* 
(0.025) 

REIRt−1 0.031 
(0.019) 

0.029 
(0.020) 

0.029 
(0.018) 

0.026*** 
(0.015) 

NARRt−1 0.016 
(0.027) 

−0.024 
(0.020) 

−0.024 
(0.018) 

−0.025 
(0.015) 

CPIt−1 0.084 
(0.104) 

0.008 
(0.054) 

0.008 
(0.050) 

0.012 
(0.058) 

 R2 = 0.061 
F = 4.15 

Prob > F = 0.000 

R2 = 0.331 
Wald χ2 = 29.71 

Prob > χ2 = 0.001 

Wald χ2 = 35.65 
Prob > χ2 = 0.000 

R2 = 0.358 
Wald χ2 = 28.77 

Prob > χ2 = 0.002 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The empirical results on the tertiary sector of the region support conditional β-convergence (the 
coefficients are −0.216, −0.119, −0.119, and −0.140 for the FE, RE, FGLS, and PCSE models 
respectively; Table 15). The positive contributors to the growth of the sector are EXP, EXCH, 
and BRMO, while variables such as IMP, DEBT, and GDS affect growth negatively. The positive 
contribution of the bilateral exchange rate and BRMO may be due to the competitive advantage 
that economies might gain in the international market as a result of the depreciation of the currency 
and the increase in domestic money supply, while the negative contribution of DEBT and GDS 
may simply be due to the prevalence of the ‘crowding-out effect’ and ‘paradox of thrift’ in the 
region. 
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Table 15: Empirical results of Equation 15 for PCTGDP in the CMA 

Dependent variable: 
λPCTGDP 

Poolability test Hausman test 

F (3, 57) = 1.18, Prob > F = 0.325 χ2= 3.54, Prob> χ2 = 0.981 
Variables/model FE RE FGLS PCSE 
Constant −0.302 

(1.010) 
0.005 

(0.170) 
0.005 

(0.156) 
−0.172 
(0.164) 

PCGDPt−1 −0.216* 
(0.084) 

−0.119* 
(0.047) 

−0.119* 
(0.043) 

−0.140* 
(0.047) 

EXPt−1 0.178** 
(0.088) 

0.207* 
(0.063) 

0.207* 
(0.057) 

0.224* 
(0.069) 

IMPt−1 −0.127*** 
(0.074) 

−0.119 
(0.073) 

−0.119*** 
(0.066) 

−0.093 
(0.065) 

EXCHt−1 0.083 
(0.058) 

0.097*** 
(0.057) 

0.097*** 
(0.052) 

0.102*** 
(0.056) 

BRMOt−1 0.120 
(0.099) 

0.216*** 
(0.083) 

0.216* 
(0.075) 

0.230* 
(0.084) 

DEBTt−1 −0.102** 
(0.047) 

−0.094* 
(0.039) 

−0.094* 
(0.036) 

−0.080** 
(0.039) 

GFCEt−1 0.031 
(0.159) 

−0.083 
(0.054) 

−0.083*** 
(0.050) 

−0.114** 
(0.055) 

GDSt−1 −0.072** 
(0.031) 

−0.070** 
(0.030) 

−0.070* 
(0.027) 

−0.067** 
(0.034) 

REIRt−1 −0.023 
(0.025) 

−0.019 
(0.024) 

−0.019 
(0.022) 

−0.021 
(0.022) 

NARRt−1 −0.008 
(0.027) 

−0.016 
(0.026) 

−0.016 
(0.024) 

−0.030 
(0.022) 

CPIt−1 0.126 
(0.142) 

0.089 
(0.060) 

0.089 
(0.055) 

0.129** 
(0.062) 

 R2 = 0.159 
F = 3.34 

Prob > F = 0.001 

R2 = 0.381 
Wald χ2 = 36.97 

Prob > χ2 = 0.000 

Wald χ2 = 44.36 
Prob > χ2 = 0.000 

R2 = 0.416 
Wald χ2 = 35.10 

Prob > χ2 = 0.000 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

The results on conditional β-convergence for the RSA are presented in Tables 16 to 19. Table 16 
reveals that the nine provinces of the RSA experienced conditional β-convergence during the 
period at aggregate level (the coefficients of the independent variable are −0.146, −0.026, −0.025, 
and −0.021 in the FE, RE, FGLS, and PCSE models respectively). The positive and significant 
coefficient of CPI in the FGLS model (the coefficient is 0.022) could be suggestive of an 
expansionary monetary policy in the RSA aimed at promoting the growth of the provinces. 
However, the result of the FGLS model suggests that expenditure of the provinces on social 
development, and salaries and wages, reduces the growth of the provinces. Thus, the provinces 
need to be careful while spending on the revenue account of their budget. 
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Table 16: Empirical results of Equation 15 for PCGDP in the RSA 

Dependent variable: 
λPCGDP 

Poolability test Hausman test 
F (8, 148) = 1.49, Prob > F = 0.164 χ² = 12.07, Prob > χ² = 0.600 

Variables/model FE RE FGLS PCSE 
Constant 1.353** 

(0.536) 
0.292 

(0.199) 
0.307* 

(0.122) 
0.251 

(0.196) 
PCGDPt−1 −0.146* 

(0.054) 
−0.026*** 

(0.014) 
−0.025* 
(0.009) 

−0.021*** 
(0.013) 

TAX t−1 −0.004 
(0.005) 

−0.001 
(0.004) 

0.002 
(0.001) 

−0.001 
(0.002) 

SGSOCA t−1 −0.009 
(0.020) 

0.003 
(0.010) 

0.008 
(0.006) 

0.006 
(0.008) 

TR t−1 −0.002 
(0.002) 

−0.001 
(0.002) 

−0.000 
(0.001) 

−0.001 
(0.001) 

IDRL t−1 0.006 
(0.004) 

0.003 
(0.003) 

0.002 
(0.001) 

0.004 
(0.003) 

EDU t−1  0.013 
(0.027) 

−0.008 
(0.019) 

−0.009 
(0.010) 

−0.004 
(0.016) 

HEALTH t−1 −0.022 
(0.033) 

0.003 
(0.022) 

0.003 
(0.012) 

−0.003 
(0.018) 

SOCDEV t−1 −0.011 
(0.008) 

−0.007 
(0.007) 

−0.009** 
(0.004) 

−0.008 
(0.006) 

TRANS t−1 0.008 
(0.010) 

−0.002 
(0.007) 

−0.005 
(0.003) 

−0.005 
(0.006) 

SW t−1 0.016 
(0.012) 

−0.006 
(0.009) 

−0.010* 
(0.004) 

−0.004 
(0.007) 

TS t−1 0.011 
(0.016) 

0.005 
(0.013) 

0.004 
(0.007) 

0.006 
(0.012) 

LSSA t−1 −0.003 
(0.002) 

−0.001 
(0.001) 

0.000 
(0.001) 

−0.002 
(0.002) 

SOIA t−1 −0.001 
(0.003) 

0.001 
(0.003) 

−0.000 
(0.001) 

0.001 
(0.003) 

CPI t−1 0.027 
(0.020) 

0.019 
(0.019) 

0.022*** 
(0.012) 

0.015 
(0.021) 

 R2 = 0.0670 
F-test = 1.73 

Prob > F = 0.054 

R2 = 0.1116 
Wald χ² = 19.59 

Prob > χ² = 0.143 

Wald χ² = 47.68 
Prob > χ² = 0.000 

R2 = 0.1355 
Wald χ² = 22.11 

Prob > χ² = 0.076 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors. 

Source: authors’ construction based on data from National Treasury (2020); SSA (2020a, b, c). 

With respect to the primary sector of the provinces, though nothing can be said conclusively, the 
negative coefficients of PCPGDPt−1 in all the models may hint at the prevalence of conditional 
convergence (the coefficient is significant only in the FE model; Table 17). However, if we look 
at the FGLS model, the variables that contribute positively to the growth of the province in the 
sector are expenditure on education, health, and software (Table 17). This shows the importance 
of human capital (education and health as a merit good) and information and communication 
technology (ICT) in promoting the growth of the sector. Therefore, the poorer provinces should 
be encouraged to promote the use of ICT (which requires education) in the primary sector to 
enhance growth. Similarly, the positive effect of revenue generated from the sales of goods and 
services other than capital assets (the coefficient is 0.034) justifies a policy of government 
intervention in economic activities. The negative effect of tax on the growth rate should encourage 
the provinces towards tax reduction (an expansionary fiscal policy) to achieve higher growth, 
whereas the similar effect of expenditure on salaries and wages on growth is a caution to the 
provinces to reduce revenue expenditure. 
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Table 17: Empirical results of Equation 15 for PCPGDP in the RSA  

Dependent variable: 
λPCPGDP 

Poolability test Hausman test 
F (8, 148) = 1.82, Prob > F = 0.078 χ² = 16.20, Prob > χ² = 0.301 

Variables/model FE RE FGLS PCSE 
Constant 1.174* 

(0.489) 
−0.117 
(0.219) 

−0.166 
(0.128) 

−0.083 
(0.212) 

PCPGDPt−1 −0.166* 
(0.051) 

−0.010 
(0.007) 

−0.001 
(0.005) 

−0.008 
(0.007) 

TAX t−1 −0.008 
(0.009) 

−0.007 
(0.008) 

−0.005** 
(0.002) 

−0.006 
(0.004) 

SGSOCA t−1 0.019 
(0.034) 

0.027 
(0.020) 

0.034* 
(0.010) 

0.032** 
(0.014) 

TR t−1 0.001 
(0.003) 

−0.001 
(0.003) 

−0.000 
(0.001) 

0.000 
(0.002) 

IDRL t−1 0.007 
(0.007) 

0.003 
(0.006) 

0.002 
(0.002) 

0.002 
(0.004) 

EDU t−1  0.056 
(0.046) 

0.063** 
(0.031) 

0.048* 
(0.019) 

0.061** 
(0.028) 

HEALTH t−1 0.077 
(0.057) 

0.052 
(0.040) 

0.040*** 
(0.023) 

−0.053 
(0.035) 

SOCDEV t−1 −0.011 
(0.015) 

−0.007 
(0.013) 

−0.002 
(0.008) 

−0.009 
(0.012) 

TRANS t−1 −0.004 
(0.017) 

−0.008 
(0.014) 

−0.010 
(0.007) 

−0.013 
(0.012) 

SW t−1 0.017 
(0.022) 

−0.012 
(0.016) 

−0.015** 
(0.008) 

−0.010 
(0.014) 

TS t−1 0.025 
(0.028) 

0.013 
(0.023) 

0.002 
(0.014) 

0.014 
(0.020) 

LSSA t−1 −0.005 
(0.004) 

−0.004 
(0.003) 

0.001 
(0.002) 

−0.004 
(0.003) 

SOIA t−1 0.005 
(0.005) 

0.010*** 
(0.005) 

0.004** 
(0.002) 

0.007*** 
(0.004) 

CPI t−1 0.022 
(0.034) 

0.020 
(0.034) 

0.034** 
(0.018) 

0.016 
(0.031) 

 R2 = 0.0094 
F-test = 1.45 

Prob > F = 0.136 

R2 = 0.0895 
Wald χ² = 15.33 

Prob > χ² = 0.356 

Wald χ² = 56.66 
Prob> χ² = 0.000 

R2 = 0.1131 
Wald χ² = 27.26 

Prob> χ² = 0.017 

Note: *, **, and *** represent significance at 1%, 5%, and 10% respectively; figures in parentheses are respective 
standard errors. 

Source: authors’ construction based on data from National Treasury (2020); SSA 2020a, b, c). 

Similarly, the empirical results support conditional β-convergence in the secondary sector of the 
provinces (the negative coefficients of PCSGDPt−1 in the FE and FGLS models are indicative of 
the presence of conditional β-convergence: the coefficients in the models are −0.185 and −0.013; 
Table 18). The significant and negative coefficient of revenue from tax and positive coefficient of 
revenue from interest, dividends, and rent on land (the coefficients are −0.004 and 0.005 for 
TAXt−1 and IDRLt−1 respectively in the FGLS model) suggest that the lower disposable income of 
people in the provinces may deter growth, while the extension of debt to people may promote the 
growth of the sector. Thus, an expansionary fiscal policy may act as a tonic for the sector. 
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Table 18: Empirical results of Equation 15 for PCSGDP in the RSA  

Dependent variable: 
λPCSGDP 

Poolability test Hausman test 
F (8, 148) = 2.24, Prob > F = 0.027 χ² = 18.88, Prob > χ² = 0.169 

Variables/model FE RE FGLS PCSE 
Constant 1.476* 

(0.409) 
0.188 

(0.190) 
0.112 

(0.112) 
0.134 

(0.165) 
PCSGDPt−1 −0.185* 

(0.049) 
−0.017 
(0.011) 

−0.013** 
(0.006) 

−0.013 
(0.009) 

TAX t−1 0.001 
(0.006) 

−0.001 
(0.005) 

−0.004** 
(0.002) 

−0.003 
(0.003) 

SGSOCA t−1 −0.037 
(0.023) 

−0.005 
(0.013) 

0.001 
(0.007) 

0.000 
(0.010) 

TR t−1 −0.002 
(0.002) 

−0.001 
(0.002) 

−0.000 
(0.001) 

−0.001 
(0.001) 

IDRL t−1 0.004 
(0.005) 

0.003 
(0.004) 

0.005* 
(0.002) 

0.004 
(0.003) 

EDU t−1  −0.042 
(0.032) 

−0.022 
(0.028) 

−0.019 
(0.014) 

−0.018 
(0.023) 

HEALTH t−1 0.041 
(0.040) 

0.020 
(0.033) 

0.019 
(0.017) 

0.020 
(0.025) 

SOCDEV t−1 −0.014 
(0.010) 

−0.010 
(0.009) 

−0.007 
(0.005) 

−0.011 
(0.009) 

TRANS t−1 −0.002 
(0.012) 

−0.007 
(0.010) 

−0.003 
(0.004) 

−0.011 
(0.008) 

SW t−1 0.017 
(0.014) 

−0.010 
(0.012) 

−0.007 
(0.005) 

−0.008 
(0.008) 

TS t−1 0.014 
(0.019) 

0.005 
(0.016) 

0.004 
(0.008) 

0.002 
(0.014) 

LSSA t−1 −0.003 
(0.003) 

−0.002 
(0.002) 

−0.001 
(0.001) 

−0.002 
(0.002) 

SOIA t−1 −0.004 
(0.004) 

−0.000 
(0.003) 

−0.002 
(0.002) 

−0.001 
(0.003) 

CPI t−1 0.037 
(0.023) 

0.031 
(0.023) 

0.021 
(0.016) 

0.032 
(0.023) 

 R2 = 0.0520 
F-test = 2.42 

Prob > F = 0.004 

R2 = 0.1356 
Wald χ² = 24.47 

Prob > χ² = 0.040 

Wald χ² = 43.47 
Prob > χ² = 0.000 

R2 = 0.1661 
Wald χ² = 27.47 

Prob > χ² = 0.016 

Note: *, **, and *** represent significance at 1%, 5% and 10% respectively; figures in parentheses are respective 
standard errors. 

Source: authors’ construction based on data from National Treasury (2020); SSA 2020a, b, c). 

Table 19 reveals that the tertiary sector of the provinces also exhibits conditional β-convergence 
(the estimated coefficients of PCTGDPt−1 are negative and significant for the FE and FGLS 
models). This implies that the provinces of the RSA are converging to their own steady state in 
the tertiary sector, i.e., the further a province is from its steady state, the higher the growth is in 
the sector for the province. Since the tertiary sector is service-based, the higher expenditure on 
social sector development and transportation might have a negative effect on the growth of the 
sector (the coefficients of SOCDEVt−1 and TRANSt−1 are −0.012 and −0.006 in the FGLS model; 
Table 19). However, the positive contribution of expenditure on ICT (the coefficient for SOIAt−1 
is positive and significant, 0.003 for the sector) signifies the importance of ICT in enhancing 
growth in the tertiary sector. Higher revenue for the provinces from tax and sales of goods and 
services other than capital assets might be creating greater liberty to implement progressive 
reforms in the tertiary sector, leading to higher growth. 
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Table 19: Empirical results of Equation 15 for PCTGDP in the RSA  

Dependent variable: 
λPCTGDP 

Poolability test Hausman test 
F (8, 148) = 1.9, Prob > F = 0.063 χ² = 15.76, Prob > χ² = 0.328 

Variables/model FE RE FGLS PCSE 
Constant 1.247* 

(0.505) 
0.188 

(0.198) 
0.185*** 
(0.109) 

0.128 
(0.183) 

PCTGDPt−1 −0.143* 
(0.056) 

−0.014 
(0.015) 

−0.013*** 
(0.008) 

−0.009 
(0.014) 

TAX t−1 0.002 
(0.005) 

0.002 
(0.004) 

0.004* 
(0.001) 

0.002 
(0.002) 

SGSOCA t−1 −0.022 
(0.018) 

−0.000 
(0.010) 

0.009*** 
(0.006) 

0.002 
(0.008) 

TR t−1 −0.001 
(0.002) 

−0.001 
(0.001) 

−0.000 
(0.001) 

−0.001 
(0.001) 

IDRL t−1 0.005 
(0.004) 

0.002 
(0.003) 

0.002 
(0.001) 

0.004 
(0.003) 

EDU t−1  −0.006 
(0.027) 

−0.007 
(0.021) 

0.001 
(0.013) 

0.002 
(0.017) 

HEALTH t−1 0.001 
(0.035) 

−0.004 
(0.025) 

−0.013 
(0.014) 

−0.014 
(0.018) 

SOCDEV t−1 −0.012 
(0.008) 

−0.008 
(0.006) 

−0.012* 
(0.004) 

−0.008 
(0.006) 

TRANS t−1 0.008 
(0.009) 

−0.002 
(0.007) 

−0.006*** 
(0.004) 

−0.004 
(0.006) 

SW t−1 0.018 
(0.011) 

−0.003 
(0.009) 

−0.005 
(0.004) 

−0.000 
(0.007) 

TS t−1 0.015 
(0.015) 

0.007 
(0.012) 

0.008 
(0.007) 

0.006 
(0.012) 

LSSA t−1 −0.003 
(0.002) 

−0.001 
(0.001) 

−0.000 
(0.001) 

−0.002 
(0.002) 

SOIA t−1 −0.004 
(0.003) 

−0.002 
(0.003) 

0.003*** 
(0.002) 

−0.002 
(0.002) 

CPI t−1 0.022 
(0.019) 

0.015 
(0.018) 

0.018 
(0.012) 

−0.014 
(0.019) 

 R2 = 0.0475 
F-test = 2.19 

Prob > F = 0.010 

R2 = 0.1163 
Wald χ² = 20.54 

Prob > χ² = 0.114 

Wald χ² = 62.22 
Prob > χ² = 0.000 

R2 = 0.1279 
Wald χ² = 30.57 

Prob > χ² = 0.006 

Note: *, **, and *** represent significance at 1%, 5% and 10% respectively; figures in parentheses are respective 
standard errors. 

Source: authors’ construction based on data from National Treasury (2020); SSA 2020a, b, c). 

To summarize, it can be said that the economies of the CMA and the provinces of the RSA 
experience β-convergence (both absolute and conditional) at aggregate as well as sectoral level, i.e., 
the economies are converging to a common steady state (absolute convergence) and to their own 
steady-state level (conditional convergence). The presence of convergence in the economies of the 
CMA and provinces of the RSA raises the second issue, i.e. whether inequality between the 
economies and between the provinces is declining over time (σ-convergence). Therefore, the 
concept of σ-convergence in the region is empirically tested by estimating Equation 16;13 the 
results are presented in Tables 20 and 21. The fairly acceptable value of R2 and adjusted-R2 and the 
significant F-values (these values are low for the regression of the primary sector for both the 

 

13 Equation 16 is estimated for all six measures of inequality calculated in this paper. 
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CMA and the RSA and for some measures of inequality, namely KM and TI, in the secondary 
sector for the CMA) indicates the acceptability of these models to estimate Equation 16. 

Table 20 reveals that the coefficient of 𝑡𝑡 for all the measures of inequality is negative and significant 
for the aggregate economy in the CMA. This implies that with the passage of time, economic 
inequality (measured in terms of per capita GDP) among the members of the CMA has been 
declining at aggregate level. However, with respect to the primary sector of the economy, the 
coefficient of 𝑡𝑡 is not significant for any of the measures of inequality. In fact, the low value of R2 
and adjusted-R2 with insignificant F-values indicates the non-acceptability of the regression 
model(s) for the sector. However, the coefficients of  𝑡𝑡 are negative and significant for all the 
measures of inequality in the secondary and tertiary sectors in the CMA. This implies that inequality 
(in terms of per capita income) with respect to the secondary and tertiary sectors has been declining 
(prevalence of σ-convergence) in the region during the study period. 

Table 20: Empirical results of Equation 16 for the CMA 

 Dependent 
variable 

Intercept Coefficient of 𝑡𝑡 R2 

and adjusted-R2 
F-statistic 

Prob(F-statistic) 
Aggregate SDL 0.888* 

(0.0080) 
−0.008* 
(0.0007) 

0.884 
0.877 

129.783 
0.000 

GC 0.302* 
(0.0018) 

−0.003* 
(0.0001) 

0.952 
0.949 

336.647 
0.000 

MM 0.456* 
(0.0023) 

−0.003* 
(0.0002) 

0.945 
0.942 

295.199 
0.000 

PM 0.225* 
(0.0016) 

−0.003* 
(0.0001) 

0.950 
0.947 

322.258 
0.000 

KM 0.100* 
(0.0010) 

−0.001* 
(0.0001) 

0.934 
0.930 

242.135 
0.000 

TI 0.170* 
(0.0017) 

−0.002* 
(0.0001) 

0.942 
0.938 

275.836 
0.000 

Primary SDL 0.948* 
(0.0376) 

−0.002 
(0.0032) 

0.021 
−0.036 

0.374 
0.549 

GC 0.312* 
(0.0104) 

0.001 
(0.0009) 

0.007 
−0.051 

0.119 
0.734 

MM 0.483* 
(0.0139) 

0.001 
(0.0012) 

0.005 
−0.054 

0.083 
0.777 

PM 0.226* 
(0.0089) 

0.001 
(0.0008) 

0.009 
−0.049 

0.150 
0.703 

KM 0.114* 
(0.0068) 

0.001 
(0.0006) 

0.013 
−0.045 

0.221 
0.644 

TI 0.192* 
(0.0123) 

0.001 
(0.0010) 

0.008 
−0.050 

0.146 
0.707 

Secondary SDL 0.807* 
(0.0190) 

−0.003** 
(0.0016) 

0.215 
0.169 

4.652 
0.046 

GC 0.277* 
(0.0068) 

−0.004* 
(0.0006) 

0.726 
0.709 

44.954 
0.000 

MM 0.431* 
(0.0083) 

−0.005* 
(0.0007) 

0.712 
0.695 

42.041 
0.000 

PM 0.200* 
(0.0061) 

−0.004* 
(0.0005) 

0.728 
0.712 

45.612 
0.000 

KM 0.088* 
(0.0027) 

−0.001* 
(0.0002) 

0.576 
0.551 

23.084 
0.000 

TI 0.147* 
(0.0047) 

−0.002* 
(0.0004) 

0.593 
0.569 

24.734 
0.000 

Tertiary SDL 1.220* 
(0.0306) 

−0.021* 
(0.0026) 

0.782 
0.769 

61.067 
0.000 

GC 0.445* −0.005* 0.711 41.780 
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(0.0098) (0.0008) 0.694 0.000 
MM 0.635* 

(0.0118) 
−0.007* 
(0.0010) 

0.752 
0.738 

51.695 
0.000 

PM 0.349* 
(0.0090) 

−0.004* 
(0.0007) 

0.659 
0.639 

32.831 
0.000 

KM 0.210* 
(0.0070) 

−0.005* 
(0.0006) 

0.788 
0.776 

63.312 
0.000 

TI 0.366* 
(0.0133) 

−0.009* 
(0.0011) 

0.769 
0.756 

56.678 
0.000 

Note: * and ** represent significance at 1% and 5%, respectively; figures in parentheses are respective standard 
errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

With respect to the empirical results on the trend of economic inequality (measured in terms of 
per capita income) among the provinces of the RSA, Table 21 reveals that the coefficients of 𝑡𝑡 are 
negative and significant for all the measures of inequality at aggregate and sectoral levels (the 
coefficient is insignificant for TI in the primary sector: the coefficient is −0.001). Further, the R2, 
adjusted-R2, and significant F-values indicate the acceptability of all but one of the models. 
Therefore, we can conclude that there is a declining trend of income inequality among the 
provinces of the RSA, i.e. the presence of σ-convergence among the provinces. 

Table 21: Empirical results of Equation 16 for the RSA 

 Dependent 
Variable 

Intercept Coefficients R2 

and adjusted-R2 
F-statistic 

Prob(F-statistic) 
Aggregate SDL 0.428* 

(0.0083) 
−0.009* 
(0.0006) 

0.906 
0.901 

173.305 
0.000 

GC 0.220* 
(0.0045) 

−0.004* 
(0.0003) 

0.890 
0.884 

145.730 
0.000 

MM 0.318* 
(0.0061) 

−0.006* 
(0.0005) 

0.899 
0.894 

160.986 
0.000 

PM 0.172* 
(0.0037) 

−0.003* 
(0.0003) 

0.874 
0.867 

125.208 
0.000 

KM 0.044* 
(0.0014) 

−0.001* 
(0.0001) 

0.891 
0.885 

146.894 
0.000 

TI 0.075* 
(0.0025) 

−0.002* 
(0.0002) 

0.885 
0.878 

138.292 
0.000 

Primary SDL 1.244* 
(0.0153) 

−0.005* 
(0.0012) 

0.480 
0.451 

16.613 
0.001 

GC 0.429* 
(0.0039) 

−0.001* 
(0.0003) 

0.343 
0.307 

9.409 
0.007 

MM 0.612* 
(0.0045) 

−0.001*** 
(0.0003) 

0.152 
0.105 

3.232 
0.089 

PM 0.337* 
(0.0038) 

−0.001* 
(0.0003) 

0.424 
0.392 

13.239 
0.002 

KM 0.174* 
(0.0027) 

−7.59E-05 
(0.0002) 

0.006 
−0.049 

0.115 
0.738 

TI 0.316* 
(0.0052) 

−0.001 
(0.0004) 

0.133 
0.085 

2.772 
0.113 

Secondary SDL 0.710* 
(0.0097) 

−0.010* 
(0.0008) 

0.898 
0.892 

158.399 
0.000 

GC 0.360* 
(0.0050) 

−0.005* 
(0.0004) 

0.897 
0.891 

156.662 
0.000 

MM 0.493* 
(0.0058) 

−0.006* 
(0.0005) 

0.904 
0.899 

169.682 
0.000 

PM 0.293* 
(0.0046) 

−0.005* 
(0.0004) 

0.895 
0.889 

153.968 
0.000 
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KM 0.114* 
(0.0028) 

−0.003* 
(0.0002) 

0.884 
0.878 

137.496 
0.000 

TI 0.203* 
(0.0052) 

−0.005 
(0.0004) 

0.885 
0.879 

139.196 
0.000 

Tertiary SDL 0.438* 
(0.0090) 

−0.006* 
(0.0007) 

0.802 
0.791 

73.154 
0.000 

GC 0.241* 
(0.0051) 

−0.004* 
(0.0004) 

0.808 
0.797 

75.837 
0.000 

MM 0.320* 
(0.0072) 

−0.005* 
(0.0006) 

0.785 
0.773 

65.692 
0.000 

PM 0.202* 
(0.0042) 

−0.003* 
(0.0003) 

0.817 
0.806 

80.172 
0.000 

KM 0.055* 
(0.0020) 

−0.001* 
(0.0002) 

0.794 
0.782 

69.314 
0.000 

TI 0.099* 
(0.0037) 

−0.002* 
(0.0003) 

0.787 
0.775 

66.387 
0.000 

Note: * and *** represent significance at 1% and 10% respectively; figures in parentheses are respective 
standard errors; GDP is at 2010 constant prices. 

Source: authors’ construction based on data from WDI (2020f). 

To sum up, it can be said that the economies of the CMA and the provinces of the RSA have 
experienced low growth (Table 4 and Table 7), but the growth rates of the relatively poorer 
economies and provinces are higher than those of their richer counterparts (absolute β-
convergence). Additionally, the economies which are further from their own steady-state level 
tended to grow faster than the economies which are closer to their steady-state level in the CMA 
and in the RSA (presence of conditional β-convergence) during the study period. This precondition 
for reduced inequality (at both aggregate and sectoral level) has, in fact, resulted in the reduction 
of inequality among the economies of the CMA and the provinces of the RSA (presence of σ-
convergence). 

6 Conclusion and policy suggestions 

To conclude, it can be said that in the economies of the CMA, the growth rates of the initially 
poorer economies are greater than those of their richer counterparts, a situation of absolute β-
convergence. Similarly, the region also experiences conditional β-convergence with respect to per 
capita GDP. The results reveal that the initial natural endowment (as represented by natural 
resources rent as a percentage of GDP, NARR) and government consumption expenditure have 
a negative impact on the growth performance of the regions. With respect to the primary and 
tertiary sectors, the growth determinants are exports, broad money, and GDS. Further, CPI affects 
growth positively in the primary sector, while GFCE and NARR are the negative determinants of 
growth. In the secondary sector, the variable that affects growth inversely is exports; however, 
variables such as public debt and GDS improve the growth rate of the economies. The results 
reveal that the tertiary sector is more sensitive to endowment as well as policy variables in the 
economies of the CMA during the study period. Further, it is evident that inequality in the region 
has declined over the study period both at the aggregate GDP level and at the sectoral level. 

The analysis of the provincial data for the RSA reveals that the growth rate of the initially poorer 
provinces is greater than that of their richer counterparts, i.e. a situation of absolute β-convergence. 
The results support conditional β-convergence at the aggregate level. The per capita revenue 
received from interest, dividends, and rent on land has a positive impact on the per capita growth 
rate, whereas per capita expenditure on social development and on salaries and wages has a 
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negative impact on per capita growth. The analysis of σ-convergence reveals that the economy at 
aggregate and sectoral levels has experienced reduced inequality among the provinces. 

The tertiary sector is more sensitive to endowment as well as policy variables in the economies of 
the CMA. This implies that policy-makers in the region can target the tertiary sector to achieve 
growth-accompanied convergence rather than growth-devoid convergence in the region. Inflation 
targeting could be a successful policy option to reduce inequality in the region but must be used 
selectively (with administered price for some ‘left-behind’ sectors like the primary sector) and 
carefully, as reduced prices may reduce growth in some sectors. For the provinces of the RSA, 
sector-specific expansionary fiscal policies need to be adopted. Further, capital expenditure on key 
sectors such as education and health can stimulate growth. However, the provinces need to manage 
and maintain the capital budget with limited revenue expenditure, as excess revenue expenditure 
can put pressure on the fiscal position of the provinces. 

References 

Aboagye, S., and F.E. Turkson (2014). ‘An Empirical Investigation of Per Capita Income Convergence 
Hypothesis in Sub-Saharan Africa’. Paper submitted for review for the CSAE (Centre for the Study 
of African Economies) 2014 Conference on Africa, Oxford University, UK. Available at: 
https://editorialexpress.com/cgi-
bin/conference/download.cgi?db_name=CSAE2014&paper_id=357 (accessed 11 September 2020). 

AfDB (2020). African Economic Outlook 2020 Supplement. Tunis: AfDB. Available at: 
https://www.afdb.org/en/news-and-events/press-releases/post-covid-19-africas-growth-stands-
rebound-3-2021-african-development-bank-says-african-economic-outlook-2020-supplement-36768 
(accessed 10 September 2020). 

Anoruo, E. (2019). ‘Testing for Convergence in Per Capita Income within ECOWAS’. Economia 
Internazionale/International Economics, 72(4): 493–512. Available at: 
http://www.iei1946.it/upload/rivista_articoli/allegati/295_anoruoricfinalx.pdf (accessed 
11 September 2020). 

BoN (2020). Economic Outlook Update April 2020. Namibia: BoN. Available at: 
http://www.xinhuanet.com/english/2020-04/28/c_139015366.htm (accessed 10 September 2020). 

Barro, R.J. (1999). ‘Inequality, Growth, and Investment’. NBER Working Paper 7038. Cambridge: National 
Bureau of Economic Research (NBER). Available at: https://www.nber.org/papers/w7038.pdf 
(accessed 10 September 2020). 

Barro, R.J., and X. Sala-i-Martin (1991). ‘Convergence across States and Regions’. Brookings Papers on 
Economic Activity, 1991(1): 107–82. https://doi.org/10.2307/2534639 

Barro, R.J., and X. Sala-i-Martin (1992). ‘Convergence’. Journal of Political Economy, 100(2): 223–51. 
https://doi.org/10.1086/261816 

Barro, R.J., and X. Sala-i-Martin (1995). Economic Growth. New York: McGraw-Hill. 

Baumol, W.J. (1986). ‘Productivity Growth, Convergence, and Welfare: What the Long-Run Data Show’. 
The American Economic Review, 76(5): 1072–85. Available at: 
http://www.jstor.org/stable/1816469?origin=JSTOR-pdf (accessed 30 July 2020). 

Bosmans, K., L. Lauwers, and E. Ooghe (2009). ‘A Consistent Multidimensional Pigou–Dalton Transfer 
Principle’. Journal of Economic Theory, 144(3): 1358–71. https://doi.org/10.1016/j.jet.2009.01.003 

Cavenaile, L., and D. Dubois (2011). ‘An Empirical Analysis of Income Convergence in the European 
Union’. Applied Economics Letters, 18(17): 1705–08. https://doi.org/10.1080/13504851.2011.560104 

https://editorialexpress.com/cgi-bin/conference/download.cgi?db_name=CSAE2014&paper_id=357
https://editorialexpress.com/cgi-bin/conference/download.cgi?db_name=CSAE2014&paper_id=357
https://www.afdb.org/en/news-and-events/press-releases/post-covid-19-africas-growth-stands-rebound-3-2021-african-development-bank-says-african-economic-outlook-2020-supplement-36768
https://www.afdb.org/en/news-and-events/press-releases/post-covid-19-africas-growth-stands-rebound-3-2021-african-development-bank-says-african-economic-outlook-2020-supplement-36768
http://www.iei1946.it/upload/rivista_articoli/allegati/295_anoruoricfinalx.pdf
http://www.xinhuanet.com/english/2020-04/28/c_139015366.htm
https://www.nber.org/papers/w7038.pdf
https://doi.org/10.2307/2534639
https://doi.org/10.1086/261816
http://www.jstor.org/stable/1816469?origin=JSTOR-pdf
https://doi.org/10.1016/j.jet.2009.01.003
https://doi.org/10.1080/13504851.2011.560104


 

35 

Chakraborty, L., and P. Chakraborty (2018). ‘Federalism, Fiscal Asymmetries and Economic Convergence: 
Evidence from Indian States’. Asia-Pacific Journal of Regional Science, 2: 83–113. 
https://doi.org/10.1007/s41685-018-0087-z 

Charles, A., O. Darne, and J-F. Hoarau (2012). ‘Convergence of Real Per Capita GDP within COMESA 
Countries: A Panel Unit Root Evidence’. The Annals of Regional Science, 49: 53–71. 
https://doi.org/10.1007/s00168-010-0427-z 

Cherodian, R., and A.P. Thirlwall (2015). ‘Regional Disparities in Per Capita Income in India: Convergence 
or Divergence?’ Journal of Post Keynesian Economics, 37(3): 384–407. 
https://doi.org/10.1080/01603477.2015.1000109 

Comunale, M., A.D.M. Nguyen, and S. Soofi-Siavash (2019). ‘Convergence and Growth Decomposition: 
An Analysis of Lithuania’. Discussion Paper 17/2019. Vilnius: Lietuvos bankas (Bank of Lithuania). 
Available at: 
https://www.lb.lt/uploads/publications/docs/23954_448bc593842d7b37071047a4821aa9a5.pdf 
(accessed 10 September 2020). 

Conceição, P., and R. Bandura (2008). ‘Measuring Subjective Wellbeing: A Summary Review of the 
Literature’. Working Paper. New York: Office of Development Studies, United Nations Development 
Programme. Available at: 
https://www.researchgate.net/profile/Pedro_Conceicao/publication/239920593_Measuring_Subje
ctive_Wellbeing_A_Summary_Review_of_the_Literature/links/59f2218d458515bfd081ce77/Meas
uring-Subjective-Wellbeing-A-Summary-Review-of-the-Literature.pdf (accessed 21 July 2020). 

Dalton, H. (1920). ‘The Measurement of the Inequality of Incomes’. The Economic Journal, 30(119): 348–61. 
https://doi.org/10.2307/2223525 

Dey, S.K. (2015). ‘Regional Inequality of West Bengal: A District Level Study’. Bangladesh Development Studies, 
38(1): 101–17. Available at: https://bids.org.bd/uploads/publication/BDS/38/38-
1/5_Regional%20Inequality%20of%20West%20Bengal.pdf (accessed 25 July 2020). 

Djennas, M., and B. Ferouani (2014). ‘Growth and Income Convergence in Africa’. Journal of Economics and 
Development Studies, 2(4): 63–76. http://dx.doi.org/10.15640/jeds.v2n4a5 

Dunne, J.P., and N. Masiyandima (2017). ‘Bilateral FDI from South Africa and Income Convergence in 
SADC’. African Development Review, 29(3): 403–15. https://doi.org/10.1111/1467-8268.12277 

Fellman, J. (2018). ‘Income Inequality Measures’. Theoretical Economics Letters, 8: 557–74. 
https://doi.org/10.4236/tel.2018.83039 

Fintel, D. (2018). ‘Long-Run Spatial Inequality in South Africa: Early Settlement Patterns and Separate 
Development’. Working Paper 16/2018. Stellenbosch: Department of Economic, University of 
Stellenbosch. Available at: https://www.ekon.sun.ac.za/wpapers/2018/wp162018 (accessed 
30 July 2020). 

Gelb, S. (2004). ‘Inequality in South Africa: Nature, Causes and Responses’. Forum Paper 2004. 
Johannesburg: The Edge Institute. Available at: 
http://www.tips.org.za/files/Gelb_Inequality_in_SouthAfrica.pdf (accessed 21 July 2020). 

Gezici, F., and G.J.D. Hewings (2004). ‘Regional Convergence and the Economic Performance of 
Peripheral Areas in Turkey’. Review of Urban and Regional Development Studies, 16(2): 113–32. 
https://doi.org/10.1111/j.1467-940X.2004.00082.x 

Gömleksiz, M., A. Sahbaz, and B. Mercan (2017). ‘Regional Economic Convergence in Turkey: Does the 
Government Really Matter for?’ Economies, 5(3): 1–16. https://doi.org/10.3390/economies5030027 

Hammouda, H.B., S.N. Karingi, A.E. Njuguna, and M.S. Jallab (2007). ‘Does Macroeconomic Convergence 
Lead to Growth? The Case of Africa’. Paper presented at the African Economic Conference (AEC), 
AfDB Group, Tunisia. Available at: 
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Knowledge/Conference_2007_anglais
_17-part-IV-1.pdf (accessed 11 September 2020). 

https://doi.org/10.1007/s41685-018-0087-z
https://doi.org/10.1007/s00168-010-0427-z
https://www.lb.lt/uploads/publications/docs/23954_448bc593842d7b37071047a4821aa9a5.pdf
https://doi.org/10.2307/2223525
https://bids.org.bd/uploads/publication/BDS/38/38-1/5_Regional%20Inequality%20of%20West%20Bengal.pdf
https://bids.org.bd/uploads/publication/BDS/38/38-1/5_Regional%20Inequality%20of%20West%20Bengal.pdf
http://dx.doi.org/10.15640/jeds.v2n4a5
https://doi.org/10.1111/1467-8268.12277
https://doi.org/10.4236/tel.2018.83039
https://www.ekon.sun.ac.za/wpapers/2018/wp162018
http://www.tips.org.za/files/Gelb_Inequality_in_SouthAfrica.pdf
https://doi.org/10.1111/j.1467-940X.2004.00082.x
https://doi.org/10.3390/economies5030027
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Knowledge/Conference_2007_anglais_17-part-IV-1.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Knowledge/Conference_2007_anglais_17-part-IV-1.pdf


 

36 

Hobijn, B., and P.H. Franses (2003). ‘Are Living Standards Converging?’ Structural Change and Economic 
Dynamics, 12(2): 171–200. https://doi.org/10.1016/S0954-349X(00)00034-5 

Huffman, W., and N. Huffman (2018). ‘Convergence Theory and Conditional Convergence in Countries 
of Sub Saharan Africa from 1990–2015’. Paper presented at the 30th International Conference of 
Agricultural Economists, Vancouver. Available at: 
http://ageconsearch.umn.edu/record/277143/files/1101.pdf (accessed 11 September 2020). 

Idrees, M., and E. Ahmad (2017). ‘Measurement of Income Inequality: A Survey’. Forman Journal of Economic 
Studies, 13: 1–32. https://doi.org/10.32368/fjes.20170001 

Ingianni, A., and V. Žd'árek (2009). ‘Real Convergence in the New Member States: Myth or Reality?’ Journal 
of Economic Integration, 24(2): 294–320. https://doi.org/10.11130/jei.2009.24.2.294 

IMF (2020). ‘Central Government Debt’. Washington, DC: IMF. Available at: 
https://www.imf.org/external/datamapper/CG_DEBT_GDP@GDD/CHN/FRA/DEU/ITA/JP
N/GBR/USA (accessed 21 July 2020). 

Islam, N. (2003). ‘What Have We Learnt from the Convergence Debate’. Journal of Economic Surveys, 17(3): 
309–62. https://doi.org/10.1111/1467-6419.00197 

Jena, D., and A. Barua (2020). ‘Trade, Governance and Income Convergence in the European Union: 
Evidence on the Theory of Relative Backwardness’. Research in Globalization, 2: 1–11. 
https://doi.org/10.1016/j.resglo.2020.100013 

Jones, B. (2002). ‘Economic Integration and Convergence of Per Capita Income in West Africa’. African 
Development Review, 14(1): 18–47. https://doi.org/10.1111/1467-8268.00044 

Kalirajan, K. (2003). ‘Comments by Jong-Wha Lee and Kaliappa Kalirajan; and Discussion’. Asian Economic 
Papers, 2(1): 137–44. Available at: https://www.deepdyve.com/lp/mit-press/comments-by-jong-
wha-lee-and-kaliappa-kalirajan-and-discussion-GQWNALFNRS (accessed 24 November 2019). 
http://doi.org/10.1162/153535103322022922  

Kant, C. (2019). ‘Income Convergence and the Catch-Up Index’. North American Journal of Economics and 
Finance, 48: 613–27. https://doi.org/10.1016/j.najef.2018.07.017 

Kerr, A., and M. Wittenberg (2019a). ‘Earnings and Employment Microdata in South Africa’. WIDER 
Working Paper 2019/47. Helsinki: UNU-WIDER. Available at: 
https://www.wider.unu.edu/publication/earnings-and-employment-microdata-south-africa 
(accessed 9 September 2020). 

Kerr, A., and M. Wittenberg (2019b). ‘A Guide to Version 3.3 of the Post-Apartheid Labour Market Series’. 
Working Paper. Cape Town: DataFirst, University of Cape Town. Available at: 
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/434/download/10286 (accessed 
9 September 2020). 

Khan, F.A. (2014). ‘Economic Convergence in the African Continent: Closing the Gap’. South African Journal 
of Economics, 82(3): 354–70. https://doi.org/10.1111/saje.12032 

Kumar, Y., G. Pandey, A.P.W. Wordsworth, and J.S. Chauhan (2018). ‘Regional Imbalances in MSME 
Growth in India’. In National Institute of Labour Economics Research and Development (NILERD) 
(ed.), Reflecting on India’s Development. Singapore: Springer. https://doi.org/10.1007/978-981-13-1414-
8 

Kumo, W.L. (2011). ‘Growth and Macroeconomic Convergence in Southern Africa’. Working Paper 130. 
Tunis: AfDB. Available at: 
https://www.afdb.org/sites/default/files/documents/publications/working_130_growth_and_mac
roeconomic_convergence_.pdf (accessed 11 September 2020). 

Kuznets, S. (1955). ‘Economic Growth and Income Inequality’. The American Economic Review, 45(1): 1–28. 
Available at: https://www.jstor.org/stable/1811581 (accessed 26 July 2020). 

Kweka, J., D. Rweyemamu, E. Luvanda, J. Isaksen, and S. Wangwe (2006). ‘Macro-Economic Convergence 
Policy in the Southern African Development Community: Prospects and Challenges’. In J.M. Kaunda 

https://doi.org/10.1016/S0954-349X(00)00034-5
http://ageconsearch.umn.edu/record/277143/files/1101.pdf
https://doi.org/10.32368/fjes.20170001
https://doi.org/10.11130/jei.2009.24.2.294
https://www.imf.org/external/datamapper/CG_DEBT_GDP@GDD/CHN/FRA/DEU/ITA/JPN/GBR/USA
https://www.imf.org/external/datamapper/CG_DEBT_GDP@GDD/CHN/FRA/DEU/ITA/JPN/GBR/USA
https://doi.org/10.1111/1467-6419.00197
https://doi.org/10.1016/j.resglo.2020.100013
https://doi.org/10.1111/1467-8268.00044
https://www.deepdyve.com/lp/mit-press/comments-by-jong-wha-lee-and-kaliappa-kalirajan-and-discussion-GQWNALFNRS
https://www.deepdyve.com/lp/mit-press/comments-by-jong-wha-lee-and-kaliappa-kalirajan-and-discussion-GQWNALFNRS
http://doi.org/10.1162/153535103322022922
https://doi.org/10.1016/j.najef.2018.07.017
https://www.wider.unu.edu/publication/earnings-and-employment-microdata-south-africa
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/434/download/10286
https://doi.org/10.1111/saje.12032
https://doi.org/10.1007/978-981-13-1414-8
https://doi.org/10.1007/978-981-13-1414-8
https://www.afdb.org/sites/default/files/documents/publications/working_130_growth_and_macroeconomic_convergence_.pdf
https://www.afdb.org/sites/default/files/documents/publications/working_130_growth_and_macroeconomic_convergence_.pdf
https://www.jstor.org/stable/1811581


 

37 

(ed.), Proceedings of the 2006 FOPRISA Annual Conference. Gaborone: Botswana Institute for 
Development Policy Analysis. Available at: http://hdl.handle.net/11250/2474622 (accessed 
11 September 2020). 

Lucas, R.E. (1988). ‘On the Mechanics of Economic Development’. Journal of Monetary Economics, 22(1): 3–
42. https://doi.org/10.1016/0304-3932(88)90168-7 

Mahapatra, D., D. Sahoo, and M. Mahanti (2019). ‘Growth and Inequality at the Sub-Regional and Sub-
Sectoral Level: Case of Service Sector of Odisha, India’. Revista De Estudios Regionales, 115: 63–94. 

Malinen, T. (2010). ‘Income Inequality and Savings: A Reassessment of the Relationship in Cointegrated 
Panels’. Discussion Paper 646: 1020. Helsinki: University of Helsinki and the Finnish Doctoral 
Programme in Economics (FDPE). Available at: 
https://helda.helsinki.fi/bitstream/handle/10138/23883/Incomein.pdf?sequence=1&isAllowed=y 
(accessed 10 July 2020). 

Malinen, T. (2013). ‘Is There a Relationship between Income Inequality and Leverage?’ Discussion Paper 
362. Helsinki: University of Helsinki and Helsinki Center of Economic Research (HECER). Available 
at: https://helda.helsinki.fi/bitstream/handle/10138/38560/HECER-
DP362.pdf?sequence=1&isAllowed=y (accessed 12 July 2020). 

Mankiw, N.G., D. Romer, and D.N. Weil (1992). ‘A Contribution to the Empirics of Economic Growth’. 
The Quarterly Journal of Economics, 107(2): 407–37. https://doi.org/10.2307/2118477 

Mathur, S.K. (2005). ‘Economic Growth and Conditional Convergence: Its Speed for Selected Regions for 
1961–2001’. Indian Economic Review, 40(2): 185–208. Available at: 
https://www.jstor.org/stable/29793843 (accessed 5 August 2020). 

Matkowski, Z., and M. Próchniak (2004). ‘Real Economic Convergence in the EU Accession Countries’. 
International Journal of Applied Econometrics and Quantitative Studies, 1(3): 5–38. Available at: 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.8492&rep=rep1&type=pdf 
(accessed 11 September 2020). 

McKinley, T. (2009). ‘Revisiting the Dynamics of Growth, Inequality and Poverty Reduction’. Discussion 
Paper 25/09. London: Centre for Development Policy and Research and School of Oriental and 
African Studies, University of London. Available at: 
https://www.soas.ac.uk/cdpr/publications/papers/file53130.pdf (accessed 20 July 2020). 

Merrino, S. (2020). ‘Measuring Labour Earnings Inequality in Post-Apartheid South Africa’. SA-TIED 
Working Paper 100/WIDER Working Paper 2020/32. Helsinki: UNU-WIDER. Available at: 
https://sa-tied.wider.unu.edu/article/measuring-labour-earnings-inequality-in-post-apartheid-south-
africa (accessed 9 September 2020). 

National Treasury (2020). ‘Fiscal Policy Variables, Provincial Budget’. Pretoria: National Treasury. Available 
at: http://www.treasury.gov.za/documents/provincial%20budget/default.aspx (accessed 
22 July 2020). 

Nell, K.S. (2020). ‘Evaluating the Conditional Convergence Hypothesis in the Post-1989 Globalization 
Period’. Applied Economics, 52(30): 3308–26. https://doi.org/10.1080/00036846.2019.1710451 

Onder, A.O., E. Deliktas, and M. Karadag (2010). ‘The Impact of Public Capital Stock on Regional 
Convergence in Turkey’. European Planning Studies, 18(7): 1041–55. 
http://dx.doi.org/10.1080/09654311003744167 

Pandya, F., and S. Maind (2017). ‘Panel Data Analysis: Convergence of Indian States with Infrastructure’. 
Journal of Social and Economic Development, 19(1): 181–95. https://doi.org/10.1007/s40847-017-0033-3 

Purfield, C. (2006). ‘Mind the Gap: Is Economic Growth in India Leaving Some States Behind?’ IMF 
Working Paper 06/103. Washington, DC: IMF. Available 
at: https://www.imf.org/external/pubs/ft/wp/2006/wp06103.pdf (accessed 22 July 2020). 

Quah, D.T. (1995). ‘Convergence Empirics across Economies with (Some) Capital Mobility’. CEP 
Discussion Paper 257. London: Centre for Economic Performance (CEP), London School of 

http://hdl.handle.net/11250/2474622
https://doi.org/10.1016/0304-3932(88)90168-7
https://helda.helsinki.fi/bitstream/handle/10138/23883/Incomein.pdf?sequence=1&isAllowed=y
https://helda.helsinki.fi/bitstream/handle/10138/38560/HECER-DP362.pdf?sequence=1&isAllowed=y
https://helda.helsinki.fi/bitstream/handle/10138/38560/HECER-DP362.pdf?sequence=1&isAllowed=y
https://doi.org/10.2307/2118477
https://www.jstor.org/stable/29793843
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.472.8492&rep=rep1&type=pdf
https://www.soas.ac.uk/cdpr/publications/papers/file53130.pdf
https://sa-tied.wider.unu.edu/article/measuring-labour-earnings-inequality-in-post-apartheid-south-africa
https://sa-tied.wider.unu.edu/article/measuring-labour-earnings-inequality-in-post-apartheid-south-africa
http://www.treasury.gov.za/documents/provincial%20budget/default.aspx
https://doi.org/10.1080/00036846.2019.1710451
http://dx.doi.org/10.1080/09654311003744167
https://link.springer.com/journal/40847
https://doi.org/10.1007/s40847-017-0033-3
https://www.imf.org/external/pubs/ft/wp/2006/wp06103.pdf


 

38 

Economics and Political Science. Available at: http://cep.lse.ac.uk/pubs/download/DP0257.pdf 
(accessed 11 September 2020). 

Ram, R. (2020). ‘Income Convergence across the US States: Further Evidence from New Recent Data’. 
Journal of Economics and Finance, online 20 August. https://doi.org/10.1007/s12197-020-09520-w 

Rao, M.G., R.T. Shand, and K.P. Kalirajan. (1999). ‘Convergence of Incomes across Indian States: A 
Divergent View’. Economic and Political Weekly, 34(13): 769–78. Available at: 
https://www.jstor.org/stable/4407797 (accessed 10 August 2020). 

Rapacki, R., and M. Próchniak (2009). ‘Real Beta and Sigma Convergence in 27 Transition Countries, 1990–
2005’. Post-Communist Economies, 21(3): 307–26. https://doi.org/10.1080/14631370903090616 

Ray, D. (2012). Development Economics, twentieth impression. New Delhi: Oxford University Press. 

Rey, S., and F. Deisting (2012). ‘GDP Per Capita among African Countries over the Period 1950–2008: 
Highlights of Convergence Clubs’. Economics Bulletin, 32(4): 2779–2800. Available at: 
http://www.accessecon.com/Pubs/EB/2012/Volume32/EB-12-V32-I4-P268.pdf (accessed 
11 September 2020). 

Ringeta, M.R. (2017). ‘A Convergence Analysis of Income across South African Provinces since 1994’. 
Unpublished Master’s thesis. Johannesburg: University of Johannesburg. Available at: 
http://hdl.handle.net/10210/225551 (accessed 10 September 2020). 

Romer, P.M. (1986). ‘Increasing Returns and Long-Run Growth’. Journal of Political Economy, 94(5): 1002–
37. https://doi.org/10.1086/261420 

Sachs, J.D., N. Bajpai, and A. Ramiah (2002). ‘Understanding Regional Economic Growth in India’. Asian 
Economic Papers, 1(3): 32–62. https://doi.org/10.1162/153535102320893983 

Sala-i-Martin, X.X. (1996). ‘The Classical Approach to Convergence Analysis’. The Economic Journal, 
106(437): 1019–36. https://doi.org/10.2307/2235375 

Sen, A. (1997). ‘From Income Inequality to Economic Inequality’. Southern Economic Journal, 64(2): 384–401. 
https://doi.org/10.2307/1060857 

Sen, A. (2002). On Economic Inequality, expanded sixth edition with a substantial annexe by J.E. Foster and 
A. Sen, ‘On Economic Inequality after a Quarter Century’. New Delhi: Oxford University Press. 

Sikic, L. (2013). ‘Long Term Economic Convergence among Ten New EU Member States in the light of 
the Economic Crisis’. Financial Theory and Practice, 37(4): 361–81. https://doi.org/10.3326/fintp.37.4.2 

Simionescu, M. (2014). ‘Testing Sigma Convergence across EU-28’. Economics & Sociology, 7(1): 48–60. 
https://doi.org/10.14254/2071-789X.2014/7-1/5 

Singh, N., J. Kendall, R.K. Jain, and J. Chander (2014). ‘Regional Inequality in India in the 1990s: A District-
Level View’. Economic and Political Weekly, 49(15): 71–76. Available at: 
https://www.jstor.org/stable/24479124 (accessed 10 August 2020). 

Sofi, A.A., and R.S. Durai (2017). ‘Income Convergence in India: Evidence from Nonparametric Panel 
Data’. Journal of Economic Studies, 44(3): 400–11. https://doi.org/10.1108/JES-04-2015-0065 

Solow, R.M. (1956). ‘A Contribution to the Theory of Economic Growth’. The Quarterly Journal of Economics, 
70(1): 65–94. https://doi.org/10.2307/1884513 

StataCorp (2013). Stata Statistical Software: Release 13. College Station, TX: StataCorp LP. 

SSA (2020a). ‘Consumer Price Index’. Pretoria: SSA. Available at: 
http://www.statssa.gov.za/?page_id=1866&PPN=P0141&SCH=7779 (accessed 27 July 2020). 

SSA (Statistics South Africa) (2020b). ‘GDP by Provinces’. Pretoria: SSA. Available at: 
http://www.statssa.gov.za/?p=11092 (accessed 21 July 2020). 

SSA (2020c). ‘Mid-year Population’. Pretoria: SSA. Available at: 
http://www.statssa.gov.za/?page_id=1866&PPN=P0302&SCH=7668 (accessed 22 July 2020). 

http://cep.lse.ac.uk/pubs/download/DP0257.pdf
https://doi.org/10.1007/s12197-020-09520-w
https://www.jstor.org/stable/4407797
https://doi.org/10.1080/14631370903090616
http://www.accessecon.com/Pubs/EB/2012/Volume32/EB-12-V32-I4-P268.pdf
https://ujcontent.uj.ac.za/vital/access/manager/Repository?view=null&f0=sm_identifier%3A%22http%3A%2F%2Fhdl.handle.net%2F10210%2F225551%22&sort=null
https://doi.org/10.1162/153535102320893983
https://doi.org/10.2307/2235375
https://doi.org/10.2307/1060857
https://doi.org/10.3326/fintp.37.4.2
https://doi.org/10.14254/2071-789X.2014/7-1/5
https://www.jstor.org/stable/24479124
https://doi.org/10.1108/JES-04-2015-0065
https://doi.org/10.2307/1884513
http://www.statssa.gov.za/?page_id=1866&PPN=P0141&SCH=7779
http://www.statssa.gov.za/?p=11092
http://www.statssa.gov.za/?page_id=1866&PPN=P0302&SCH=7668


 

39 

Svetikas, K.Z., and I. Dzemyda (2009). ‘Sustainable Regional Convergence: The Case Study of Lithuanian 
Counties’. Paper presented at the 5th International Vilnius Conference, EURO Mini Conference, 
Vilnius, Lithuania. Available at: 
https://www.researchgate.net/publication/267194676_Sustainable_Regional_Convergence_the_Ca
se_Study_of_Lithuanian_Counties (accessed 10 September 2020). 

Swan, T.W. (1956). ‘Economic Growth and Capital Accumulation’. Economic Record, 32(2): 334–61. 
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x 

Tegoum, P.J.N., P. Nakelse, and R. Ngwesse (2013). ‘Growth and Convergence in Africa: A Dynamic Panel 
Approach’. In E.T. Ayuk, and S.T. Kaboré (eds), Wealth through Integration: Regional Integration and Poverty-
Reduction Strategies in West Africa. New York: Springer. https://doi.org/10.1007/978-1-4614-4415-2 

Trivedi, K. (2003). ‘Regional Convergence and Catch-up in India between 1960 and 1992’. Economics 
Discussion Paper 2003-W1. UK: Nuffield College, University of Oxford. Available at: 
https://www.nuffield.ox.ac.uk/economics/Papers/2003/W1/convergencewp1.pdf (accessed 
20 July 2020). 

Tsionas, E.G. (2000). ‘Regional Growth and Convergence: Evidence from the United States’. Regional 
Studies, 34(3): 231–38. http://dx.doi.org/10.1080/00343400050015078 

Vojinovic, B., Z.J. Oplotnik, and M. Próchniak (2010). ‘EU Enlargement and Real Economic Convergence’. 
Post-Communist Economies, 22(3): 303–22. http://dx.doi.org/10.1080/14631377.2010.498681 

Wane, A.A. (2004). ‘Growth and Convergence in WAEMU Countries’. IMF Working Paper 04/198. 
Washington, DC: IMF. Available at: 
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Growth-and-Convergence-in-
WAEMU-Countries-17760 (accessed 11 September 2020). 

Woolard, I. (2002). ‘An Overview of Poverty and Inequality in South Africa’. Working Paper prepared for 
DFID (UK Department for International Development). Available at: 
https://sarpn.org/documents/e0000006/Poverty_Inequality_SA.pdf (accessed 31 July 2020). 

WDI (2020a). ‘Agriculture, Forestry, and Fishing, Value Added (% of GDP)’. Washington, DC: World 
Bank. Available at: https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS (accessed 
20 July 2020). 

WDI (2020b). ‘Broad Money (% of GDP)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/FM.LBL.BMNY.GD.ZS (accessed 21 July 2020). 

WDI (2020c). ‘Consumer Price Index (2010 = 100)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/FP.CPI.TOTL (accessed 21 July 2020). 

WDI (2020d). ‘Exports of Goods and Services (Constant LCU)’. Washington, DC: World Bank. Available 
at: https://data.worldbank.org/indicator/NE.EXP.GNFS.KN (accessed 21 July 2020). 

WDI (2020e). ‘GDP (Current US$)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD (accessed 20 July 2020). 

WFI (2020f). ‘GDP Per Capita (Constant 2010 US$)’. Washington, DC: World Bank. Available at:  
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD (accessed 20 July 2020). 

WDI (2020g). ‘General Government Final Consumption Expenditure (% of GDP)’. Washington, DC: 
World Bank. Available at: https://data.worldbank.org/indicator/NE.CON.GOVT.ZS (accessed 
21 July 2020). 

WDI (2020h). ‘Gross Domestic Savings (% of GDP)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/NY.GDS.TOTL.ZS (accessed 21 July 2020). 

WDI (2020i). ‘Imports of Goods and Services (Constant LCU)’. Washington, DC: World Bank. Available 
at: https://data.worldbank.org/indicator/NE.IMP.GNFS.KN (accessed 21 July 2020). 

WDI (2020j). ‘Industry (including Construction), Value Added (% of GDP)’. Washington, DC: World 
Bank. Available at: https://data.worldbank.org/indicator/NV.IND.TOTL.ZS (accessed 
20 July 2020). 

https://www.researchgate.net/publication/267194676_Sustainable_Regional_Convergence_the_Case_Study_of_Lithuanian_Counties
https://www.researchgate.net/publication/267194676_Sustainable_Regional_Convergence_the_Case_Study_of_Lithuanian_Counties
https://doi.org/10.1111/j.1475-4932.1956.tb00434.x
https://doi.org/10.1007/978-1-4614-4415-2
https://www.nuffield.ox.ac.uk/economics/Papers/2003/W1/convergencewp1.pdf
http://dx.doi.org/10.1080/00343400050015078
http://dx.doi.org/10.1080/14631377.2010.498681
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Growth-and-Convergence-in-WAEMU-Countries-17760
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Growth-and-Convergence-in-WAEMU-Countries-17760
https://sarpn.org/documents/e0000006/Poverty_Inequality_SA.pdf
https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS
https://data.worldbank.org/indicator/FM.LBL.BMNY.GD.ZS
https://data.worldbank.org/indicator/FP.CPI.TOTL
https://data.worldbank.org/indicator/NE.EXP.GNFS.KN
https://data.worldbank.org/indicator/NY.GDP.MKTP.CD
https://data.worldbank.org/indicator/NY.GDP.PCAP.KD
https://data.worldbank.org/indicator/NE.CON.GOVT.ZS
https://data.worldbank.org/indicator/NY.GDS.TOTL.ZS
https://data.worldbank.org/indicator/NE.IMP.GNFS.KN
https://data.worldbank.org/indicator/NV.IND.TOTL.ZS


 

40 

WDI (2020k). ‘Manufacturing, Value Added (% of GDP)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/NV.IND.MANF.ZS (accessed 20 July 2020). 

WDI (2020l). ‘Official Exchange Rate (LCU per US$, Period Average)’. Washington, DC: World Bank. 
Available at: https://data.worldbank.org/indicator/PA.NUS.FCRF (accessed 21 July 2020). 

WDI (2020m). ‘Population, Total’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/SP.POP.TOTL (accessed 20 July 2020). 

WDI (2020n). ‘Real Interest Rate (%)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/FR.INR.RINR (accessed 21 July 2020). 

WDI (2020o). ‘Total Natural Resources Rents (% of GDP)’. Washington, DC: World Bank. Available at: 
https://data.worldbank.org/indicator/NY.GDP.TOTL.RT.ZS (accessed 21 July 2020). 

Wu, Y. (2006). ‘Regional Growth, Disparity and Convergence in China and India: A Comparative Study’. 
Paper prepared for presentation at the ACESA 2006 International Conference, Emerging China: 
Internal Challenges and Global Implications, Melbourne. Available at: 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.502.9536&rep=rep1&type=pdf 
(accessed 30 July 2020). 

Yadavalli, L. (1998). ‘International Income Growth and Convergence and the South African Economy’. 
South African Journal of Economic and Management Sciences, 1(3): 405–21. 
https://doi.org/10.4102/sajems.v1i3.2554 

Yang, F., S. Pan, and X. Yao (2016). ‘Regional Convergence and Sustainable Development in China’. 
Sustainability, 8(2): 1–15. https://doi.org/10.3390/su8020121 

Yildirim, J., N. Ocal, and S. Ozyildirim (2009). ‘Income Inequality and Economic Convergence in Turkey: 
A Spatial Effect Analysis’. International Regional Science Review, 32(2): 221–54. 
https://doi.org/10.1177%2F0160017608331250 

Young, A.T., M.J. Higgins, and D. Levy (2008). ‘Sigma Convergence versus Beta Convergence: Evidence 
from US County-Level Data’. Journal of Money, Credit and Banking, 40(5): 1083–93. 
https://doi.org/10.1111/j.1538-4616.2008.00148.x 

 

https://data.worldbank.org/indicator/NV.IND.MANF.ZS
https://data.worldbank.org/indicator/PA.NUS.FCRF
https://data.worldbank.org/indicator/SP.POP.TOTL
https://data.worldbank.org/indicator/FR.INR.RINR
https://data.worldbank.org/indicator/NY.GDP.TOTL.RT.ZS
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.502.9536&rep=rep1&type=pdf
https://doi.org/10.4102/sajems.v1i3.2554
https://doi.org/10.3390/su8020121
https://doi.org/10.1177%2F0160017608331250
https://doi.org/10.1111/j.1538-4616.2008.00148.x

	1 Introduction
	2 Review of literature on beta (β) and sigma (σ) convergence: the concept
	3 The analytical framework2F
	4 Description of variables and data sources
	5 Empirical results and discussion
	5.1 Economic performance of the countries of the CMA and provinces of the RSA
	5.2 Inequality among the economies of the CMA and the provinces of the RSA
	5.3 Convergence in the economies of the CMA and in the provinces of the RSA

	6 Conclusion and policy suggestions
	References

