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Abstract
This paper examines whether there was convergence of municipal expenditure in South Africa.
Convergence describes a situation in which there is a rapid growth rate of real per capita total
expenditure for municipalities that had an initial lower level of expenditure, while those with
initial higher levels exhibit a slower growth rate. Municipal budget information was collected for
54 municipalities for the period 2005/2006 to 2014/2015, and regression techniques were applied
to estimate the functions of municipal total expenditure. Empirical results show that there was
absolute and conditional β-convergence of real per capita municipal total expenditure for the
period under consideration. The coefficients of variation (CV) were calculated to understand the
evolution in the dispersion of both municipal expenditure and own revenue. The obtained CVs
were then used in a graphical representation, which attested to the existence of σ-convergence for
expenditure and own revenue.
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1 Introduction
Municipalities are an important segment of public sector in South Africa. They are responsible
for the provision of a range of essential services such as potable water, sanitation, refuse removal
and electricity. It is worth to also note that South African municipalities differ in many aspects,
such as capacity, needs, socioeconomic profiles and landscape. The design of national policies
on municipalities is in many cases informed by these differences. However, there is the
possibility that local fiscal policies can converge towards a common equilibrium over time,
despite structural differences that exist between municipalities. It becomes important to identify
areas in which municipalities are converging and/or diverging to inform policy choices. The
present paper tests whether there is convergence in municipal spending. To answer this research
question, an empirical analysis of σ-convergence, absolute and conditional ß-convergence was
carried out.
The concept of convergence, which has been popularised by the works of Barro (1990,
1995), Sala-i-Martin (1996), and Barro and Sala-i-Martin (1992), is mainly used in economics to
understand disparities between entities, regions, countries, and so on. Likewise, disparities
between local fiscal policies can be analysed using the concept of convergence in a system of
fiscal decentralisation such as South Africa. From a theoretical perspective there are two
opposing views in the literature regarding the issue of convergence of local fiscal policies. The
one view, which is based on the Tiebout (1956) theorem, argues that local fiscal policies cannot
converge, instead they diverge. This is because municipalities, in a fiscal decentralisation system
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are in competition between themselves for resources. Therefore, they always supply different
levels of services and determine different levels of local taxes. The decision on the quantity and
levels of services to be supplied by a municipality is influenced by the community’s preferences
and needs. Given that different communities have different preferences, municipalities will
supply different levels of services, thus local fiscal policies will diverge.
The divergence of local fiscal policies can also be explained by competition between
municipalities with regard to fiscal capacity. For instance, In South Africa, metropolitan
municipalities and other local municipalities in urban areas have strong economic base than the
rest of the country. Compared to the rest of municipalities, these municipalities’ operating
budgets are funded by 70% of income generated from own sources such as property tax, service
charges, and other fees. On the contrary, operating budgets of small municipalities in rural areas
are largely funded by fiscal transfers. This is because these municipalities have limited economic
base to generate own revenues. However, there are other arguments in the literature that support
the convergence of spending in local government (Scully, 1991; Annala, 2003, Skidmore, Toya
and Merriman, 2004; Skidmore & Deller, 2008).
The lack consensus regarding the convergence of local fiscal policies is an indication that
an empirical analysis is required to answer the research question. The present paper is built on
previous works (Scully, 1991; Annala, 2003; Skidmore, Toya & Merriman, 2004; and Skidmore
& Deller; 2008) to empirical measure the convergence of municipal expenditure in South Africa
for the period of 2005/2016-2014/2015. As also pointed out by Rey and Montouri (1999), the
empirical analysis in this paper takes into account the spatial interactions that may exist between
municipalities. This means the techniques of spatial econometrics are used to diagnose the
existence of spatial interactions. In addition, Bala (2011) argues that the influence of
neighbouring jurisdictions should be considered in the analysis of convergence by applying
spatial econometric modelling. For instance, Rey and Montouri (1999) use spatial regression
techniques to analyse US regional income convergence.
To the best of the author’s knowledge, there is no study that analyses the convergence of
municipal expenditure in South Africa. Therefore, this study is the first attempt to shed light on
the effectiveness of the fiscal decentralisation framework in South Africa in assessing whether
this framework contributes in the reduction of disparities between municipalities. The structure
of this paper is as follows. Section 2 presents the discussion on fiscal decentralisation and the
hypothesis of convergence. The discussion of the broad literature on the convergence of fiscal
policies, with emphasis on the convergence of municipal expenditure is presented in section 3.
The research methodology is discussed in section 4, and the data is presented in section 5. The
empirical findings of this paper are discussed in section 6, and the conclusion is presented in
section 7.

2 Fiscal decentralisation and the hypothesis of convergence
The study of convergence of local fiscal policies should be put into the context of fiscal
decentralisation. To begin with, fiscal decentralisation is viewed in many developing countries as
a mechanism to accelerate development and reduce poverty (Caldeira, Foucault and RotaGraziosi, 2012). South Africa adopted this system with the expectation that municipalities will
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maximise social development and economic growth (Republic of South Africa, 1998). Due to
apartheid policies, the South African society is characterised by socio-economic ills such as
inequalities between classes and races, and poverty.
During apartheid, many South Africans, in particular black people, were excluded from
the mainstream economy. They did not have access to acceptable levels of essential services
such as water, sanitation, electricity, and refuse removal. After the fall of apartheid, key service
delivery functions and fiscal powers were assigned to municipalities with the view of redressing
these inequalities and transforming the society. This is based on two main principles of fiscal
decentralisation: a) the proximity of local government to community; and b) the principle of
competition between local jurisdictions. Caldeira and Rota-Graziosi (2014) argue that these
principles are mainly used in the literature to justify fiscal decentralisation. These authors also
argue that there other effects of fiscal decentralisation, including inequalities. In the discussion
set out below, this paper uses the relationship between fiscal decentralisation and inequalities,
the principles of efficiency and competition as basis for the analysis of convergence of municipal
expenditure.
Fiscal decentralisation and divergence
It is argued in the literature that, under certain circumstances, fiscal decentralisation may lead to
inequalities between local jurisdictions (Prud’homme, 1995; Manor, 1999; and Brueckner, Borge
&Rattsø, 2014). These inequalities are triggered by the autonomy that local governments have in
the provision and financing of public services. For instance, Tiebout (1956) argues that fiscal
federalism promotes the interjurisdictional competition among local governments. This entails
that individuals, households and businesses in a municipalities are assumed to freely move from
one jurisdiction to the other in search of the local authority that is able to match the provision of
local public goods with their own tastes and preferences. This creates horizontal competition
amongst local jurisdictions. One of the consequences of the outflow of households and
businesses from one jurisdiction to the other is that municipalities where this outflow occurs
could have their tax base decreasing. To avoid this outflow also called “tax mobility”
municipalities will efficient in the provision of public services so that these services match the
communities’ tastes and preferences. That is to say different municipalities will offer different
bundles of taxes-expenditure, which translate into divergence of fiscal policies.
In brief, (partial or full) fiscal decentralisation, in contrast to centralisation can lead to
divergence of local fiscal policies. In fiscal decentralisation local governments match the supply
of local services with residents’ preferences and needs, which are different from one jurisdiction
to the other. Hence, there will be heterogeneity in the delivery of public service in fiscal
decentralisation.
It can also be seen from the above discussion that there is a contrast between what
countries perceive to achieve when embarking on a process of fiscal decentralisation and what
the theory predicts as effect of decentralisation. For instance, Caldeira and Rota-Graziosi (2014)
argue that many developing countries perceive fiscal decentralisation as a way of accelerating
economic development, and social peace.
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Therefore, the question of inequalities between local jurisdictions in fiscal
decentralisation is worrisome for policy makers. First, inequalities should be understood to
inform the assignment of expenditure responsibilities and revenue to local governments. Second,
it is important to know whether the degree of disparities across local governments falls or
increases over time. This is the aim of the analysis in this paper.
Fiscal decentralisation and convergence
Contrary to the view regarding the relationship between fiscal decentralisation and regional
inequalities, there are various reasons to expect the convergence of municipal expenditure in
fiscal decentralisation system. First and most importantly, municipal expenditure can converge
as a result of convergence in municipal own revenue and/or fiscal transfers. This largely depends
on the design of the fiscal framework for local government. For instance, it is argued that the
local government grants system in Wisconsin State in the United Sates, partly takes into account
both fiscal capacity and fiscal effort (Skidmore & Deller, 2008). Fiscal capacity, which relates to
the economic base in the area, is the key factor in determining the potential of a municipality to
collect own revenues. Fiscal effort is related to administrative and technical capacity of the
municipality concerned to effectively collect its rightful revenues. These authors conclude that
poorer municipalities in the state of Wisconsin in the United States get more financial support
from the state government in the form of grants than richer municipalities. In the long run, this
may result in convergence in municipal expenditure.
If the system of fiscal transfer is purposely designed to limit the autonomy of local
governments in choosing the levels of services, then the hypothesis of heterogeneity of local
public service is ruled out (Brueckner, Borge & Rattsø, 2014). This situation can occurs where
there are conditional or earmarked fiscal transfers, which give little latitude to municipalities in
determining the level of expenditure.
Based on the discussion above, it is worth noting that the framework for revenue
assignment in South Africa is purposely designed to take into account disparities that exist
among municipalities with regard to fiscal capacity. Municipalities with strong fiscal capacity
mobilise more income from own sources and get less fiscal transfers, whereas those that have
limited fiscal capacity get more fiscal transfers as a way of compensation for the constraint to
collect income from own sources.
The Local Government Equitable Share (LGES), which is the biggest form of fiscal
transfer, is an unconditional grant that each municipality receives from the division of nationally
raised revenue. The determination of the LGES is based on local conditions such as poverty level
in order to allow municipalities to provide essential services to indigent households. In other
words, although the LGES is unconditional, the national government uses it as a tool to achieve
redistribution policies. In this regard, even if municipalities have the discretion on which service
to finance with the LGES, there is an implicit obligation on their behalf to conform to these
national redistribution policies. Based on this, it is expected that municipalities will exhibit a
certain level of convergence with regard to their expenditure.
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Second, Skidmore and Deller (2008) argue that municipal services can be considered to
some extent as inputs to the country’s production activity (Skidmore & Deller, 2008). Based on
this argument, it is important to note that South African municipalities provide a range of
infrastructure and services, such as roads, bridges, water distribution, electricity supply, waste
collection, environmental protection, community services and public safety. These services are
considered as inputs to the country’s production process in the sense that economic agents such
as firms and households use them to produce other goods and services. This means that the
production of these services by municipalities can be considered as private good, which are
characterised by diminishing returns.
There are some implications resulting from this assumption. For instance, an increase in
income levels will trigger a rise in demand for municipal infrastructure and services, which
ultimately will lead to growth in municipal expenditure. But from the supply side of these
services, there is less incentive for municipalities with initial higher levels of expenditure to
increase spending over time, whereas there is much incentive for those with lower initial levels
to rapidly increase their spending. Such behaviour leads to convergence in municipal
expenditures over time.
The assumption of diminishing returns municipal expenditure implies that a higher level
of initial municipal expenditure will lead to slower growth in real per capita municipal
expenditure at a given time, all other things being equal. In other words, the ratio there will be a
slow growth of expenditure for municipalities that had higher initial levels of expenditure. It also
means that lower initial levels of municipal expenditure lead to rapid growth rates of municipal
expenditure at a given time, all other things being equal. This situation corresponds to
convergence in municipal expenditure.
Third, infrastructure and services provided by municipalities are consumption goods.
Therefore, the convergence of municipal expenditure is driven by diminishing marginal utility in
the consumption of these infrastructures and services. It is argued that residents in municipalities
with initial lower levels of spending will receive higher marginal benefits from additional
municipal expenditure than those in municipalities with initial higher levels of spending, all other
things being equal (Skidmore & Deller, 2008). This situation will lead residents in municipalities
with initial lower levels of spending to be more willing to pay for additional local taxes for
additional services (both quantitatively and qualitatively) than those in municipalities with initial
higher levels of expenditure. As a consequence, the whole situation will result in rapid growth
rates of spending in municipalities with initial lower spending levels and slower growth rates
than in those with initial higher spending levels.
The fourth reason for the convergence of municipal expenditure relates to the notion of
resource flow and yardstick competition. Skidmore and Deller (2008) only make reference to
yardstick competition without explaining in detail how this could lead to convergence. It is
argued here that the yardstick competition is amongst the reasons for convergence in municipal
expenditures at the top. The literature proposes three hypotheses to explain strategic interactions
between municipalities, which include the resource flow competition, yardstick competition, and
spillover effects (Bosch & Solé-Ollé, 2007; Foucault, Madies & Paty, 2008; and Birkelöf, 2009).
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The main implication of the hypothesis of yardstick competition is that the determination
of municipal expenditure in a given jurisdiction is simultaneously influenced by municipal
expenditure in neighbouring jurisdictions. Consequently, it can be assumed that, for a group of
municipalities, there a possibility that, over time, their expenditure levels will converge to a
common equilibrium. Similarly the resource flow competition may also to convergence of
municipal expenditure at the low levels.

3 Overview of previous empirical studies
There are many studies in the field of regional economic integration that examined the
convergence of macroeconomic variables, including fiscal policies between sub-regions and
countries belonging to a region (Afexientou & Serletis, 1996); Bertarelli, Censolo & Colombo ,
2014; Delgado & Presno, 2011; Esteve, Sosvilla-Rivero & Tamarit; 2000; Kočenda, Kutan &
Yigit, 2008; Tibulcă, 2014; Blot & Serranito, 2006; and Delgado, 2008, 2013; and Apergis &
Cooray, 2014).
Proponents and opponents of regional economic integration both apply the concept of
convergence to either support or oppose their hypothesis of regional integration. The former
argue that regional economic zones lead to the convergence of macroeconomic variables such as
the incomes, fiscal policies and development of the countries concerned. Sperlich and Sperlich
(2011) point out three main reasons to explain how regional economic zones contribute to the
convergence of countries’ macroeconomic variables. First, it is argued that the formation of
regional economic integration is associated with the transfer of technology and knowledge
between countries. It is argued that countries with initial lower levels of income experience rapid
growth as they gain from the technology and knowledge of countries with initial higher levels of
income.
There are very few studies in the literature that focus on the convergence of expenditure
at subnational level, including municipalities. Annala (2003) studied the β-convergence of state
and local fiscal policies in the US for the period 1977 to 1996. The author found that there was
convergence of state and local fiscal policies over time. In addition, his findings confirm that the
rate of convergence of subnational fiscal policies is more rapid than the convergence of per
capita state output. Scully (1990) investigated the convergence of state and local fiscal policies
from 1929 to 1985 in the United States of America. This author argues that the spatial
convergence of per capita incomes and income distribution leads to the spatial convergence of
fiscal regimes. In addition, Scully (1990) argues that the convergence of fiscal policies at
subnational level is partly due to migration, as explained in the Tiebout model (Tiebout, 1956).
Merriman and Skidmore (2001) studied the convergence of state expenditure on health
care for a period of ten years. Their empirical findings confirm that there is convergence of state
spending on health in the US. These authors argue that there are three reasons for this
convergence. First, the convergence of state spending on health care is a result of the
convergence of state income levels. This is similar to the empirical finding in Scully (1991).
Second, the increased importance of uniform federal rules has contributed significantly to the
convergence of state spending on health in the US. Third, differences in initial conditions across
states explain the convergence of spending on health care. Skidmore and Deller (2008)
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confirmed the existence of σ-convergence and β-convergence of municipal capital, current and
total expenditure in the US state of Wisconsin for the period 1990 to 2000.
The overview of previous empirical studies discussed in this section is just indicative and
not exhaustive. But one important feature observed in the literature is that there various
definitions of the concept convergence, and different technical approaches to measure them.
Some of the technical approaches contract others. Given that this paper is the first attempt to
measure the convergence of municipal expenditure in South Africa, and due to the lack of
available data for a long period, this paper analyses the commonly used three definitions of
convergence, namely the σ-convergence, absolute and conditional β-convergence, and employs
the simple cross-section regression techniques.

4 Methodology
There are various measures proposed in the literature to describe the dispersion of the output
growth over time. These measures include amongst others the standard deviation of the output,
the inequality indexes such as the Gini or Theil Indexes. In this paper, the coefficient of variation
is used to study the σ-convergence of municipal expenditure in South Africa for the period
2005/2016 – 2014/2015. Unlike the standard deviation that measures the dispersion of municipal
expenditure in the cross section, the Coefficient of Variation (CV) measures the extent of
variability of municipal expenditure in relation to the average municipal expenditure in the crosssection. The annual CV formula employed is given below.

1 n
2
   yit  Yt  
n

CVt   i 1
Yt

1/ 2

(1)

where

y it is the expenditure for a municipality i at the time t ; and

Yt is the average expenditure for the cross-section of municipalities at the time t .
As it can be seen, there is CV for each year. With this information, a graph is created to
see the trend in the evolution of the CV. If the derived CV curve declines as with time, it shows
that there is reduction in dispersion of expenditure among municipalities over time. But it is
important to note that σ-convergence does guarantee that there is β-convergence.
Conditional β-convergence
Equation (2) represents the specification model to measure the conditional β-convergence of
municipal expenditure in South Africa for the period 2005/06-2014/2015.
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where

g it0 is an N x 1 vector of initial levels of real per capita total expenditure in a municipality;
X kit , is an N x M matrix of k control variables, including dummy variables in municipality i at
the time t ;

i

is the residual; and

 , 1 and  k are the model parameters to be estimated.
In essence, equation (2) above expresses that the growth rate of municipal expenditure between
2005/2006 and 2014/2015 in a particular municipality is explained by the initial level of real per
capita total expenditure, control variables and the error term in that municipality. The parameter
 1 captures the conditional β-convergence of municipal expenditure.
Taking into account the existence of spatial interactions between municipalities, equation
(2) can be expanded to include the spatial lag term as shown in equation (3) below.

g
ln  it
 g it
 0


g
    1 ln g it  W ln  jt
0

 g jt

 0

 


   k ln  X kit    i



(3)

where

 g jt 
 and the parameter  require some clarification. W term is the
The terms W , 
 g jt 
 0
standardised square matrix whose elements are zero and one. It is referred to in spatial
econometrics as the spatial weight matrix and measures the degree of neighbourliness between
municipalities in the sample. Section 5.4 discusses in detail the criteria used in the present paper
 g jt 
 is a vector of average growth rate of real per
to determine neighbouring municipalities. 
 g jt 
 0
capita total expenditure in neighbouring municipalities. By incorporating this term in the
equation, it means that the growth rate of expenditure in a given municipality is simultaneously
influenced by the average growth rate of l expenditure in neighbouring municipalities. The
parameter  is referred to as the spatial autoregressive coefficient and measures the degree of
interaction between a municipality and its neighbouring jurisdictions with respect to the growth
in expenditure. The specification shown in equation (3) refers to Spatial Autoregressive Model
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(SAR). Two other spatial models, notably the Spatial Error Model (SEM), and the Spatial Durbin
Model (SDM) can be derived from equation (2) above.
The SEM specification for the conditional β-convergence for municipal expenditure is
given in equation (4) below.

 g it
ln 
 g it
 0


    1 ln g it   k ln  X kit    i
0



 

 i  W u j   ut

(4)

All the terms in equation (4) have the same meaning as in equation (3). However, the
distinctive feature of equation (4) is that there are two components in the error term

i .

The

component u j represents the average error due to neighbouring municipalities. In other words,
these are unobserved shocks that affect neighbouring municipalities. These shocks are then
transmitted to a particular municipality through the error term. The component u i is the
idiosyncratic error for the municipality concerned. The parameter  captures the strategic
interactions between municipalities. There is conditional ß-convergence if  1 is negative and
statistically significant, hence the hypothesis of conditional β-convergence of real per capita
municipal total expenditure cannot be refuted.
The SEM specification in equation (4) is suitable to explain the convergence of municipal
expenditure in the context of strategic interactions. For instance, a random shock in one
municipality through the error term  i has a possibility not only of affecting that particular
municipality, but the expenditure of neighbouring municipalities will also be affected (Rey and
Montouri, 1999).

Equation (5) below represents the SDM framework for conditional β-convergence of real
per capita total municipal expenditure.

g
ln  it
 g it
 0


g
    1 ln g it  W  jt
0

 g jt

 0

 


   k ln  X kit   mW ln Z kj    i



(5)

where

Zkj  ( g jt0  X kjt ) is a matrix of m independent variables, including the initial level of real per
capita total expenditure in municipality i .
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The SDM model resembles the SAR in equation (3), except that the term W ln Z kj ,
which captures the strategic interactions through independent variables, is added. According to
equation (5), the growth rate of real per capita total expenditure in municipality i at time t is
simultaneously explained by the initial level of real per capita total expenditure, control variables
in that municipality, the average growth rate in real per capita total expenditure in neighbouring
municipalities, the average initial level of real per capita total expenditure in neighbouring
municipalities, and other characteristics in neighbouring municipalities.
Besides testing for convergence in municipal expenditure, the SAR, SEM and SDM are
also used to examine whether there are strategic interactions between municipalities. Given that
two hypotheses of strategic interactions are amongst the reasons to explain the convergence of
municipal expenditure in this paper, the following conditions must be satisfied to either confirm
or refute them. First, a spatial specification diagnosis should be carried out using various
techniques to verify for the existence of spatial dependence. Second, if it is evident that there are
spatial interactions, SAR, SEM, and SDM are estimated and Likelihood tests used to select the
appropriate model.
Absolute β-convergence
Equation (6) below is the specification to measure the absolute β-convergence:

 g
ln  it
 g it
 0


     ln g it   i
0



 

(6)

The growth of municipal expenditure is only explained by initial level of municipal
expenditure. The SAR specification of the absolute β-convergence is given in equation (6)
below. This equation is similar to the SAR specification for the conditional β-convergence in
equation (3), except that there are no control variables. There is absolute convergence as
specified in equation (6) if the growth rate in municipal expenditure in a given municipality is
explained by the initial level of real per capita total expenditure in that municipality. However, in
the context of strategic interactions between municipalities, this definition is extended. Hence,
equation (7) states that the growth rate in real per capita total expenditure in a municipality is
explained by the initial level of real per capita total expenditure in that municipality and the
average growth rate of real per capita total expenditure in neighbouring municipalities, and the
residuals.

 g
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(7)

The SEM specification in equation (8) below corresponds to the absolute β-convergence
of real per capita total expenditure, taking into account strategic interactions between
municipalities.
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Equation (9) below is specified SDM to test the absolute β-convergence of real per capita
total expenditure in South African municipalities.
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    1 ln g it  W  jt
0

 g jt

 0

 


  W ln( g jt )   i
0



(9)

Based on Elhorst (2011), the estimation procedure adopted in this paper is as follows.
First, equations (2) and (6) are estimated with least squares. SAR and SEM equations are
estimated with the maximum likelihood (ML) method. Second, the residuals equations (2) and
(6) are tested using Moran’s I statistic. The residuals of the SAR and SEM models are also tested
using the Lagrange Multiplier (LMLAG, LMERROR, and LMSAR), Likelihood Ratio
(LRATIOS), and the Walds tests to detect the presence of spatial dependence. All these statistics
are used in this paper for robustness purpose.
The null hypothesis of the Moran’s I statistic is that there is no spatial dependence in the
residuals of equations (2) and (6). Therefore, the specification without taking into account spatial
among municipalities will yield spurious inferences. The null hypothesis for the rest of the test is
that the residuals of the estimated spatial models do not exhibit spatial dependence. This null
hypothesis is rejected in favour of the alternative hypothesis if the computed probability value of
the associated with a particular statistic is smaller than the required significance level (1%, 5%,
and 10%). This implies that the estimated spatial model is appropriate.
If the spatial specification diagnosis results point to existence of spatial interactions, the
next step is to estimate the SDM model. Therefore, the likelihood ratio test (LR) is used to
compare SDM against SAR and SEM. The purpose of this comparison is to choose a spatial
model that is suitable for the sample.
It is important to note that the suitability in this case refers to the model that best captures
the strategic interactions. It can be recalled that each of the three spatial models specified in this
paper captures strategic interactions differently. For instance, in the SAR model, strategic
interactions are captured through the dependent variables, whereas in the SEM they are captured
through the error terms. SDM captures the strategic interactions through the dependent and
independent variables. Hence, it is important to determine, using the LR test, which model is
suitable.
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In this paper, the application of the LR test is done by first considering that SDM is the
unrestricted model, whereas SAR and SEM are restricted models. The SDM is considered the
unrestricted model because it captures two types of strategic interactions. Second, certain
restrictions should be imposed on the unrestricted model and tested if these are statistically
significant. The paragraph below shows how these restrictions are imposed on the SDM model.
The LR test is applied by imposing two restrictions on the SDM in equations (5) and (9).

The first restriction consists of assuming that H 0 :   0 .This means that the SDM can be
simplified to SAR. This applies for both the conditional β-convergence as expressed in equation
(5), and the absolute β-convergence in equation (9). Second, it is assumed that the SDM can be

H 0 :     0 . There are four possibilities that
emerge from these two restrictions: (i) if both null hypotheses, H 0 :   0 and H 0 :     0 ,
simplified to SEM., hence the null hypothesis:

are rejected, it means that the SDM is well suited to represent the sample data; (ii) if

H0 :   0

is not rejected while H 0 :     0 is rejected, this means that SAR describes the data well.
This condition is only sufficient if the reported LMSAR statistic points to the rejection of the null
hypothesis of no spatial dependence, otherwise the SDM is suitable; (iii) if

H 0 :   0 is rejected

and H 0 :     0 is not rejected, SEM is suitable, provided also that the null hypothesis of no
spatial dependence is rejected, otherwise SDM is appropriate, (iv) if H 0 :   0 and

H 0 :     0 are not rejected, it implies that both SAR and SEM are appropriate. It also
means that the interactions between municipalities are occurring through the growth rate of real
per capita total expenditure and through the unobserved shocks in the error terms.

5 Data
Fifty four out of two hundred seventy eight South African municipalities are selected as the
sample for the analysis in this paper. They include all eight metropolitan municipalities, 19 large
urban municipalities, referred to as secondary cities, and 27 large towns. The selection of this
sample is based on the economic and population size importance of these municipalities. These
municipalities hosted 60% of the total South African population in 2013, and 83% of national
total gross valued added was generated in these municipalities in 2013. Due to missing data other
municipalities are not included in the analysis.
To examine the convergence of municipal expenditure, municipal information of total
expenditure for a period of 2005/2006 to 2014/2015 was collected. Information prior to 2005
was not available. Even Skidmore and Deller (2008) considered a ten-year period to analyse the
convergence of municipal expenditure in the state of Wisconsin in the United States. Other
control variables are selected in order to be able to analyse the conditional ß-convergence in
particular. The selection of these variables is in line with the literature regarding the empirical
specification of government expenditure. It is argued in the literature that municipal expenditure
is affected by the structure of the economy, demography, and sociological and geographical
factors. Table 1 in the Appendix presents the data used for the analysis in this paper.
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To account for differences that exist among municipalities in terms capacity, three
dummy variables are alternatively included in the specification: METRO, B1, and B2. The
dummy variable takes the value 1 if a municipality in the cross-section is a metropolitan
municipality. Otherwise, it takes the value zero. It is important to note that there are eight
metropolitan municipalities in South Africa and all are included in the analysis. The dummy
variable B1 takes the value 1 if a municipality is a local municipality classified as B1, otherwise
it is zero. There are 19 local municipalities classified as B1 in South Africa and all are included
in the analysis. The dummy variable B2 takes the value 1 if a municipality is a local municipality
classified as B2, and if not it takes the value zero.2
Given that there are many municipalities that do not have the same borders in the selected
sample, the criteria of geographic proximity to determine neighbourliness is ruled out in the
present paper. However, centroid distances as shown below:

d ij1 , i  j
wij  
0, i  j

(10)

where

wij is the element in the spatial weight matrix C with the same form as matrix (13); and
d ij is the centroid distance between municipalities i and j in the sample.
Equation (10) shows that the spatial weight matrix takes two values, zero for elements on
the diagonal, and the inverses of centroid distances between municipalities for other elements.
The particular feature in the spatial weight matrix is that each municipality is neighbour to all
other municipalities in the sample.3
Table 2 presents the summary descriptive statistics of the variables used in the analysis in
this paper. It can be seen that the maximum growth of real per capita municipal total expenditure
is equal to 61%, whereas the minimum growth is -4%. Despite the gap between the maximum
and minimum growth rates, it can been seen that the dispersion of the growth rates of real per
capita municipal total expenditure from its mean value is not wide, given the reported standard
2 The classification used in this chapter is borrowed from Palmer Development Group (PDG), which is a
development consulting firm in South Africa. It has used various dimensions, including financial
management capacity, access to services, human settlement typologies to cluster South African
municipalities into seven groups. For the purpose of this chapter only three groups are included in the
sample: Metropolitan municipalities, B1 and B2 local municipalities.
3

Information on centroid distances between municipalities was sourced from Quantec Research. This
data is not available publically, and was obtained by special request to Quantec.
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deviation of 8.3%. This standard deviation is bigger than the mean, which may such that there
might be some outliers in the data for the growth of municipal expenditure variable. Given that
in all variable are entered in natural logarithm for the regression, the potential problem of outlier
is avoided. The same applies in the case of growth rate of real per capita disposable income
(GINCOME). This is an indication of some similarities between the municipalities selected for
the analysis in this paper.
However, the reported summary statistics for POV and HHI show wide disparities. This
is because there is a large gap between the standard deviations for these two variables and their
respective mean values.

6 Empirical results
The primary objective in this section is to interpret the empirical findings in order to answer the
research of whether there is convergence of municipal expenditure in South Africa. Since there
are three concepts of convergence used in this paper, of which two concepts are measured using
econometric models, this section first presents the σ-convergence using graphical representation.
The evolution of the dispersion of per capita real municipal total expenditure, measured
though the coefficient of variation, is represented in Figure 1. Although, the curve is
characterised by ups and downs, it is clear that it is decreasing. This shows that there are been
reduction in the dispersion of per capita real municipal total expenditure from 2005/2006 to
2014/2015.
It is shown in Table 4 that the CV of per capita real municipal total expenditure was 0.53
in 2005/2006, whereas it is at 0.40 in 2014/2015. There is a decline of 0.13 (0.53 – 0.40). The
minimum value of CV is recorded in 2012/2013 (0.36) and the maximum in 2008/2009 (0.53).
The year 2008/2009 coincides with the period that the preparation for the 2010 FIFA WOLRD
CUP started in South Africa. Host cities, which are all included in the sample increased their
expenditure to focus on infrastructure development such as roads and stadia. This could partly be
the reason why the dispersion of expenditure among municipalities in the sample increased. The
average CV of per capita real municipal total expenditure for the period is 0.46.
In addition, a simple scatter plot (Figure 2) of lagged per capita real municipal total
spending on provides a visual hypothesis of convergence. The declining trend shown in Figure 2
is an indication that municipalities with initial higher level of expenditure are experiencing slow
growth of municipal expenditure. The next section provides the discussion on empirical findings.
This paper also examined the evolution in the dispersion of the per capita real municipal
own revenue. Figure 3 show that there is a sharp CV for per capita real municipal own revenue
from 2005/2006 to 2008/2009. This is followed by a sharp increase of CV until 2011/12. This
period is characterised by wide disparities among municipalities with respect to own revenue.
But it is important to note that there is a decline of CV for the entire period. .
The estimates for the absolute β-convergence of per capita real municipal total
expenditure are reported in the first column of Table 5. Results in columns 2, 3, and 4 are the
estimates of the conditional β-convergence. The difference between these estimates is that in
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column 2 (A) the dummy variable B2 is included, in column 3(B) dummy variable METRO is
included, and the dummy variable B1 is included in the last column. First, before going into
discussion of the estimates, it is important to discuss the results of t the spatial specification
diagnosis tests shown in the bottom part of the Table 5.3. Except for the LMSAR, the null
hypothesis of no spatial dependence cannot be rejected. This is because the probability values
associated with each of the statistics are greater than 0.1. This means the least square is the
appropriate estimator and only the estimates for equations (2) and (2) are reported in Table 5.
Second, the Ramsey test was used to check if there is omission of variable in the
specification. The reported probability value of the Ramsey statistic shown in first column is
smaller (0.034) than 5%. This means the null hypothesis of no omission of variable in the
specification of the absolute β-convergence is rejected. It is therefore an indication that there is
omission of variables that explain the growth of municipal expenditure in the specification of the
absolute β-convergence. Furthermore, with the estimation of the conditional β-convergence in
columns 2, 3 and 4, the respective probability values of the Ramsey statistics cannot be rejected.
This shows the soundness of the specification of the conditional β-convergence.
Third, it can also be seen that the R2 of the conditional β-convergence in columns 2, 3 and
4 are greater respectively greater (86.56, 86.91, and 86.44) than R2 reported in column 1(33.78).
This shows that the conditional β-convergence models explain more than half the variation in the
growth of per capita real municipal expenditure for the sample under examination. In all
columns, the F-statistics are statistically significant.
Fourth, the primary variable of interest in this paper is the lagged per capita real
municipal total expenditure (EXP2005). Its reported coefficient in the first column is negative
and statistically significant (-0.0048). Similarly, the coefficients of EXP2005 in other models are
negative and statistically significant (-0.0123, -0.0125 and -0.0122). This indicates that that
municipalities with lower initial spending experienced higher growth in expenditures than did
municipalities with higher initial spending. In other words, there is evidence in favour of
absolute and conditional β-convergence. The fact that there is not a big gap between coefficients
of EXP2005 in columns 2, 3 and 4 demonstrates the stability of the estimated β-convergence
models.
In the case of the absolute convergence, the point estimate (or speed of convergence) of
EXP2005 equals -0.0047, which means that a 1% increase in the initial level of real per capita
municipal total expenditure is associated with 0.9952% of additional current level of per capita
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real municipal total expenditure, all other things being equal.4 Whereas the coefficients of
EXP2005 in columns 2, 3 and 4 means that for every 1% increase in the initial level of real per
capita municipal total expenditure is associated with 0.9877%, 0.9875%, and 0.9878% additional
current per capita real municipal total expenditure respectively.
Fifth, the reported coefficients of GRANT2005 and REVENUE2005 in columns 2, 3 and 4
are positive and statistically significant. This shows that per capita real expenditure for
municipalities which had initially higher levels of fiscal transfers and own revenue sources grew
fast. The coefficient of EDU in columns 2, 3 and 4 are negative and significant. It is an
indication that municipalities with high proportions of educated people grow slow. In addition,
the point estimate for the growth of population in columns 2, 3 and 4 are positive and statistically
significant. It is an indication of positive growth of population leads to a fast growth of per capita
real expenditure, all other things being equal.
Sixth, it is important to note that none of the dummy variables in columns 2, 3 and 4 is
statistically significant. This means the behaviour regarding the growth of per capita real
municipal expenditure in the sample does not depend whether a municipality is a metropolitan,
belongs to class B2 or class B1 municipalities.
Seventh, the results reported in Table 5, in particular the point estimates for EXP2005 are
consistent with the findings by Skidmore and Deller (2008) in the sense there is evidence of
conditional β-convergence. It is important to also note that the evidence of σ-convergence of
municipal expenditure is shown in the graphical representation discussed above. In order to test
the hypothesis put forward in this paper that the convergence of municipal expenditure may be
explained by convergence of revenue, the convergence of own revenue is examined using similar
specification and procedures discussed in section 4. In other words, instead of using the ratio
 g it 

 as the dependent variable and the term g it independent variable through which the
0
 g it 
 0
R 
convergence is capture, equation (5.14) below employ the ratio  it  and the term Rit0 .
 Rit 
 0

 

 

4 The 0.99 figure is obtained from equation (6) described in section 4:

g
ln  it
g
 it 0


  cons tan t  (   1) ln( git ) , which implies that
0



ln( g it )  cons tan t  0.0048 ln( g it0 )  ln( g it0 )  cons tan t  0.99 ln( g it0 )
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0



 

(11)

where

Rit0 is an N x 1 vector of initial levels of real per capita own revenue in a municipality. The rest
of variables are defined as in equation (2).
Equation (11) is specified to estimate the rate of absolute β-convergence of per capita
municipal own revenue. The rate of conditional β-convergence is also estimated by adding
control variables in the equation (11). Moreover, spatial models can also be specified following
the same procedure as discussed in section 4 of this paper. For the space purpose, only the
parameter estimates are reported in this section.
Table 6 presents the parameter estimates for the absolute and conditional β-convergence
of municipal own revenue in South Africa for the period 2005/2006 – 2014/2015. First reported
statistics for spatial specification at the bottom of the Table 6 suggest that spatial models are not
appropriate. It means least squares method is employed to estimate the absolute and conditional
β-convergence. Second, the coefficient of REVENUE2005 is negative and significant in the case
of absolute β-convergence, whereas there are insignificant in the case of conditional βconvergence as shown in column 1, 2, 3, and 4. With regard to the absolute β-convergence, there
is evidence that municipalities with initial higher levels of own revenue are experiencing a slow
growth of per capita real own revenue, while those with initial lower levels of own revenue have
faster growth of per capita real own revenue, all other things being equal. In other words, 1%
increase of lagged per capita real own revenue is associated with 0.9977% additional current per
capita real own revenue, all other things being equal.
Second, there are many control variables that are insignificant in columns 2, 3, 4.
However, the reported F-statistics are significant, which is an indication that globally the
variables included in the models are explaining the growth of municipal own revenue for the
period under consideration. This is also confirmed by the Ramsey test in columns 2, 3 and 4 that
do not reject the null hypothesis of variable omission.
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Overall, there are key points to be noted from the graphical representation and empirical
findings in the present paper. First, it is clear to notice that there is reduction in the dispersion of
municipal expenditure for the sample under consideration over time. This points to the fact that
σ-convergence has occurred for the period considered. Second, there is no evidence to suggest
the existence of spatial interactions neither in the case of convergence of municipal expenditure
nor convergence of municipal own revenue for the sample considered in this paper.
Third, the absolute and conditional β-convergence is confirmed for expenditure is
confirmed for the sample of 54 South African municipalities considered in this paper. However,
except for the case of absolute convergence, there is no evidence to suggest that the conditional
β-convergence of expenditure is associated with convergence of own revenue.

7 Conclusion
The main objective of this paper was to answer this research question: Is there any convergence
of municipal expenditure in South Africa. To answer this question three concept of convergence
were adopted and employed in this paper: a) σ-convergence; b) absolute β-convergence; and c)
conditional β-convergence. Information of real per capita total expenditure was gathered for a
sample of 54 municipalities in South Africa in the period 2005/2006 to 2014/2015. Given that it
is argued in the literature that there are strategic interactions between local governments in a
system of fiscal decentralisation, it was also important to include spatial econometrics techniques
in the specification. This paper contributes to the literature on convergence of municipal
expenditure as this the first attempt to focus on South Africa.
Although the concept of convergence is widely used in economic growth studies, it was
demonstrated other field of economic are also using this concept to measure the evolution of
disparities or inequalities between regions or entities. It was therefore relevant to measure in this
paper whether local fiscal policies are converging or diverging. Arguments to support the
hypothesis of divergence of local fiscal policies and those that support the convergence were put
forward in this paper. Given the lack of consensus in the theory, it emerged from this discussion
that the question of convergence of local fiscal policies in a fiscal decentralisation system
remains an empirical one. In other words, it depends on specific conditions in a country and an
empirical assessment is required.
The coefficient of variation (CV) were calculated to tract the evolution in the dispersion
of both municipal expenditure and own revenue. The obtained CV were then used in a graphical
representation, which attested to the existence of σ-convergence for municipal expenditure and
own revenue respectively. Second, although, SAR, SEM and SDM models were specified, the
findings of spatial specification tests suggested that these models were not appropriate for the
sample data. Therefore, the specified models that do not include spatial dimension were
estimated using least squares method.
The empirical findings showed evidence of absolute and conditional β-convergence of
per capita real expenditure. That is to say, for the sample of 54 South African municipalities and
for the period under consideration, it was found that municipalities that has initial higher levels
of per capita real expenditure experienced a slow growth of per capita real expenditure, whereas
18

those that had initial lower levels of per capita expenditure recorded fast growth of per capita real
expenditure, all other things being equal. It is important to note that the empirical findings with
regard to convergence of municipal expenditure are in the same line with findings of previous
studies (Scully, 1991; Annala, 2003; Skidmore & Deller, 2008). For instance, Skidmore and
Deller (2008) found that there is slow convergence of municipal total spending in the US state of
Wisconsin, notably 0.77% in the case of absolute convergence.
The analysis was also done to test whether convergence of expenditure could be partly
explained by convergence of revenue. To test this argument, absolute and conditional βconvergence of municipal own revenue were analysed through econometric modelling. The
findings confirmed the existence of the absolute β-convergence, but there was no evidence of
conditional β-convergence.
This paper has some limitations. For instance, the time period considered to analyse the
convergence of real per capita municipal total expenditure is relatively short in comparison with
other studies in the literature due to limited data availability in South Africa. In addition, other
types of convergence, such as club convergence, could not be analysed due to the same problem
of data availability. Similarly, because of missing information and inconsistencies the
convergence in expenditure for other categories of municipalities, such as district and rural
municipalities could not be tested.
The question of convergence of local fiscal policies is very important in a fiscal
decentralised such as South Africa. The analysis carried out in this paper is just the first attempt
and open the door for further research in the field to inform the formulation of policy for local
government.
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Appendix
Table 1: Variables used in this paper
Variable
GEXP

Description
Average annualised growth of real per capita
municipal total expenditure

Source
National Treasury (2014)

EXP2005

Real per capita municipal total expenditure in
2005/2006

National Treasury (2014)

GRANT2005

Total fiscal transfer allocated to a municipalities in
2005/2006

National Treasury (2014)

REVENUE2005

Per capital total municipal own revenue

National Treasury (2014)

GINCOME

Real total disposable income

Global Insight (2014)

GPOP

Average annualised municipal population growth rate

Global Insight (2014)

HHI

Household Infrastructure Index

Global Insight (2014)

EDU

The number of persons with at least a first university
or post-secondary school degree as a proportion of
total population

Global Insight (2014)

POV

The proportion of people that are living in poverty

Global Insight (2014)

MANU

The proportion of persons of working age (15 years
and more) employed in the manufacturing sector

Global Insight (2014)
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Table 2: Summary statistics
Variable

Mean

Max

Min

STD

GEXP

0.081

0.613

-0.049

0.083

EXP2005

4 238

13 991

1 183

2 259

490

941

269

162

REVENUE2005

3 124

7 218

550

1 587

GINCOME

0.025

0.065

-0.084

0.025

GPOP

0.013

0.051

-0.020

0.013

HHI

0.781

0.915

0.475

0.092

EDU

0.012

0.033

0.002

0.006

POV

0.368

0.565

0.259

0.070

MANU

0.036

0.095

0.004

0.020

GRANT2005

Coefficient of variation of municipal
expenditure

Figure 1: σ-convergence of per capita real municipal expenditure
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Source: Author’s own calculation.
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Table 3: σ-convergence of municipal expenditure in SA
CV 2005/2006

0.53309

CV 2014/2015

0.40688

CV MAX (Year)

0.53385

CV MIN (Year)

0.36427

Average CV for the period

0.46434

Source: Author’s own calculation.
Figure 2 Convergence of per capita real municipal expenditure
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Source: Author’s own calculation.
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Figure 3: σ-convergence of per capita real municipal own revenue
Coefficient of variation of
municipal own revenue
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Table 5: Parameter estimates for β-convergence of municipal expenditure
Variable
Constant
EXP2005

Absolute βconvergence
0.0466***
(0.000)
-0.0048***
(0.000)

GPOP
GINCOME
MANU
HHI
EDU
POV
GRANT2005
REVENUE2005
B2

A
-0.1110**
(0.033)
-0.0123***
(0.000)
0.4744*
(0.056)
0.1171**
(0.019)
-0.0001
(0.835)
-0.0058
(0.176)
-0.0008*
(0.077)
0.0016
(0.478)
0.0023**
(0.049)
0.0097***
(0.000)
0.0003
(0.527)

METRO

Conditional β-convergence
B
C
-0.0999*
-0.1162**
(0.064)
(0.031)
-0.0125***
-0.0122***
(0.000)
(0.000)
0.4663*
0.4354*
(0.067)
(0.079)
0.1049**
0.1236**
(0.034)
(0.013)
0.00001
-0.0001
(0.982)
(0.830)
-0.0059
-0.0056
(0.184)
(0.209)
-0.0008**
-0.0009*
(0.049)
(0.066)
0.0024
0.0014
(0.278)
(0.512)
0.0025**
0.0021*
(0.043)
(0.063)
0.0100***
0.0094***
(0.000)
(0.000)

-0.0010
(0.116)

B1
R2
F-statistic
RAMSEY TEST
Moran
LMERROR
LMLAG
Walds
LMSAR
LRATIOS

33.78
15.64***
(0.000)
3.12**
(0.034)
0.4448
(0.656)
0.9375
(0.332)
0.9787
(0.322)
0.9574
(0.327)
12.4072***
(0.000)
1.6513
(0.198)

86.56
87.07***
(0.000)
0.15
(0.931)
-0.4618
(0.644)
0.3519
(0.553)
0.3638
(0.546)
0.7954
(0.372)
1.8053
(0.179)
0.7997
(0.371)

86.91
89.51***
(0.000)
0.29
(0.832)

0.0001
(0.857)
86.44
91.31***
(0.000)
0.23
(0.874)

Figures in parentheses are the p-values obtained from robust standard errors; ***, ** and *
refer to statistical significance at 1%, 5% and 10% respectively.
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Table 6: Parameter estimates for β-convergence of municipal own revenue
Conditional β-convergence
Variable
Constant
REVENUE2005

Absolute β-convergence
0.0243***
(0.002)
-0.0023**
(0.015)

GPOP
GINCOME
MANU
HHI
EDU
POV
GRANT2005
B2

A
-0.0217
(0.757)
-0.0024
(0.228)
-1.1931*
(0.093)
0.0268
(0.704)
0.00002
(0.976)
-0.0039
(0.569)
-0.0009
(0.184)
-0.0053*
(0.078)
0.0016
(0.392)
-0.0014
(0.142)

METRO

B
-0.0264
(0.681)
-0.0026
(0.222)
-1.0856
(0.137)
0.0311
(0.641)
-0.00009
(0.922)
-0.0038
(0.551)
-0.0008
(0.251)
-0.0061*
(0.097)
0.0016
(0.416)

0.0015
(0.176)

B1
R2
F-statistic
RAMSEY TEST
Moran
LMERROR
LMLAG
Walds
LMSAR
LRATIOS

C
-0.0113
(0.867)
-0.0019
(0.356)
-1.174
(0.113)
0.0091
(0.891)
0.0001
(0.883)
-0.0050
(0.451)
-0.0008
(0.287)
-0.0045
(0.167)
0.0020
(0.303)

12.70
6.32**
(0.015)
3.09**
(0.035)
1.2576
(0.208)
1.3530
(0.244)
1.3142
(0.251)
0.7841
(0.375)
2..2016***
(0.000)
2.1015
(0.146)

41.72
4.81***
(0.000)
0.70
(0.559)
-0.6746
(0.499)
0.2281
(0.632)
0.1847
(0.667)
0.4747
(0.490)
5.5850**
(0.018)
0.5899
(0.442)

40.30
4.73***
(0.000)
1.45
(0.241)

0.0006
(0.867)
39.54
4.69***
(0.000)
1.17
(0.333)

Figures in parentheses are the p-values obtained from robust standard errors; ***, ** and *
refer to statistical significance at 1%, 5% and 10% respectively.
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