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KEY MESSAGES
!

This study examines factors that may influence public service provision in developing countries by analysing the 2004–08
implementation of government-provided AIDS treatment in South Africa, the largest programme of its kind in the world.

!

Overall, no clear pattern emerges of the rollout systematically favouring better-off counties, and in general the magnitude
of statistically significant associations is small. Ultimately, these results demonstrate that the provision of life-saving
AIDS treatment was not disproportionately delayed in disadvantaged areas.

!

Despite concerns about the equity of public investment, the combination of a clear policy objective, limited bureaucratic
discretion and monitoring by civil society enabled the highly centralized ART rollout to achieve equity.

!

This work highlights the potential for future public investment in South Africa and other developing countries to reduce
health and economic disparities.
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Low- and middle-income country governments face the challenge of ensuring an
equitable distribution of public resources, based on need rather than socioeconomic
status, race or political affiliation. This study examines factors that may influence
public service provision in developing countries by analysing the 2004–08
implementation of government-provided AIDS treatment in South Africa, the
largest programme of its kind in the world. Despite assurances from the National
Department of Health, some have raised concerns about whether the rollout was in
fact conducted equitably. This study addresses these concerns. This is the first
study to assemble high-quality national data on a broad set of census main place
(CMP) characteristics that the public health, economic and political science
literature have found influence public service provision. Multivariate logistic
regression and duration (survival) analysis were used to identify characteristics
associated with a more rapid public provision of anti-retroviral therapy (ART) in
South Africa. Overall, no clear pattern emerges of the rollout systematically
favouring better-off CMPs, and in general the magnitude of statistically significant
associations is small. The centralization of the early phases of the rollout to
maximize ART enrolment led to higher ART coverage rates in areas where district
and regional hospitals were located. Ultimately, these results demonstrate that the
provision of life-saving AIDS treatment was not disproportionately delayed in
disadvantaged areas. The combination of a clear policy objective, limited bureaucratic discretion and monitoring by civil society ensured equitable access to AIDS
treatment. This work highlights the potential for future public investment in South
Africa and other developing countries to reduce health and economic disparities.
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Introduction

Context
South Africa is a middle-income country with a per capita GDP
of $4695 in 2004, which was similar to that of Costa Rica and
Malaysia, and about $1000 higher than Brazil (World Bank
2004). However, it has one of the highest levels of economic
inequality in the world, with a Gini coefficient of 67.4
compared with 56.8 for Brazil (World Bank 2004). The
unemployment rate in 2004 was "27% overall, but over 30%
for those without a high school education (Banerjee et al. 2008).
Approximately 10.8% of South Africa’s population was HIVpositive and it contains more HIV-positive people than any
other country (Shisana et al. 2005).
The availability of ART represented a significant improvement
in the quality of AIDS care. ART dramatically improves health
within 3–6 months of initiation and, in the South African
context, increased life expectancy by "5–7 years (Coetzee et al.
2004; Bor et al. 2013). Today’s HIV-positive individuals on ART
have life expectancies that are 70–86% of similar HIV-negative
individuals, provided they initiate ART when they become
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Low- and middle-income country governments are faced with
the formidable challenge of providing basic public services to
their dispersed populations using limited resources. They face
the additional challenge of ensuring these resources are
allocated equitably—based on need rather than socioeconomic
status (SES), race or political affiliation (Whitehead 1992;
Culyer and Wagstaff 1993; Braveman and Gruskin 2003;
Braveman 2006; Cleary et al. 2011). Public health programmes
that do not specifically target vulnerable populations may reach
the most well-off segments of the population first, thereby
widening disparities in health outcomes and reducing equity
(Victora et al. 2000). Curative health care spending in Africa
disproportionately favours the better-off over the poor (CastroLeal et al. 1999), and even programmes explicitly targeting the
poor may not reach them (Galasso and Ravallion 2005).
Within this context, this study examines whether the 2004–08
public implementation of AIDS treatment in South Africa led to
disadvantaged groups experiencing ‘systematically’ worse access
to this $1.2 billion AIDS treatment programme (Culyer and
Wagstaff 1993; National Treasury 2007, 2009). Given South
Africa’s history of apartheid and current level and scope of
socioeconomic disparities, there are concerns about whether
areas with greater poverty, worse public infrastructure, more
informal dwellings, low political mobilization or a greater HIV
burden are substantially less likely to have access to this new
health intervention than better-off regions. This is one of only a
few studies to examine equity in anti-retroviral therapy (ART)
access in resource-limited settings (see Cleary 2010 for a
review; see also Tsai et al. 2009; Okoli and Cleary 2011; Cleary
et al. 2011, 2012, 2013).
This study evaluates whether (1) the local area had at least
one clinic accredited to provide ART for AIDS, (2) the length of
time until treatment provision began in the local area and (3)
the number of patients treated was commensurate with the
number of patients requiring treatment locally. Availability of
an accredited clinic was the most salient barrier to access
(compared with affordability or acceptability of treatment)
between 2004 and 2008 because coverage rates were below 40%
of eligible patients (Adam and Johnson 2009). With long
queues at every facility, many died waiting to be enrolled on
treatment (Nattrass 2007). The robust literature on barriers to
ART access in resource-limited settings points to the importance
of travel costs, which determine the affordability of this free
government programme and could be sizable if no accredited
ART clinics are available nearby (Mukherjee et al. 2006; Posse
et al. 2008; Duff et al. 2010; Tuller et al. 2010; Okoli and Cleary
2011; Kagee et al. 2011; Cleary et al. 2012, 2013).
South Africa has one of the highest levels of race-based
socioeconomic inequality in the world. The Black African
population, by far the largest of the nation’s four major racial
groups (Black African, Coloured, Indian and White), has the
highest rates of HIV, poverty and unemployment as well as the
worst access to health care (Banerjee et al. 2008; Levinsohn et al.
2013; McLaren et al. 2013). Equity of public investment is an
important national concern in South Africa. [See McIntyre and
Gilson (2002) for a detailed analysis of South Africa’s history of
efforts to reduce inequities in health]. For the case of AIDS
treatment, in which public programmes may mean the

difference between life and death, the stakes for equitable
distribution are particularly high.
In 2003, an estimated 600 South Africans died of AIDS each
day due to lack of access to treatment (Nattrass 2007). In 2004,
South Africa’s National Department of Health (DoH) began
providing free AIDS treatment in existing public health clinics.
Rather than initiating the programme in every clinic simultaneously, the DoH implemented an accreditation process, including clinic site visits, that determined the pace of the rollout.
Given the government’s stated goal of achieving ‘universal care
and equitable implementation’, the programme provided assistance to the least-resourced areas to ensure their clinics met
the requirements for accreditation (Mbewu and Simelela 2003).
Between 2004 and 2008, 429 clinics around the country were
accredited and more than 500 000 South Africans were enrolled
on ART at a cost of approximately $1.2 billion (National
Treasury 2007, 2009).
Despite assurances from the DoH, some have raised concerns
about whether the rollout was in fact conducted equitably
(Benatar 2004; McCoy et al. 2005; Scott et al. 2005; Nattrass
2007; Schneider and Coetzee 2008). This study addresses these
concerns. It is the first evaluation of the implicit (ex post)
targeting that resulted from the rollout of the largest AIDS
treatment programme in the world. A rollout of this size and
scope presents an unprecedented opportunity to examine the
factors that influence government service provision. This is the
first study to assemble high-quality national data at the local
level for a broad set of factors that the public health, economic
and political science literature have found influence public
service provision (Keefer and Khemani 2005; Banerjee et al.
2007). Multivariate regression and duration (survival) analysis
were used to identify which local characteristics were associated
with a more rapid public provision of AIDS treatment in South
Africa. Simply put, if the study reveals that more advantaged
areas obtained ART access sooner, it suggests that the
programme rollout was not equitable and, more important,
raises concerns about the degree to which future public
investment in South Africa and other developing nations can
reduce health and economic disparities.
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Figure 1 Cumulative number of accredited ART clinics over time in
South Africa. Source: author’s calculations using Department of Health
monthly facility reports for 2004–08

meet "40% of the need for ART, up from 4.9% in 2004 when it
began (Adam and Johnson 2009).

Methods
Data
One strength of this study is that it assembles, for the first
time, a large set of census ‘main place’ (CMP) data from
multiple sources including data on population characteristics,
economic deprivation, local political alignment, health infrastructure and HIV prevalence, all of which may have influenced
the rollout (Supplementary Table S1). CMPs are larger than
enumerator areas and smaller than municipalities. The analysis
is related to the small area analysis of deprivation in McIntyre
et al. (2002); however this study uses a much finer geographic
unit and analyses measures of deprivation individually rather
than in an index. Statistics South Africa provided detailed
population and household characteristics from the 2001 census.
Poverty rates were determined using the per capita poverty line
of 800 Rand/month ($113 in 2001), which corresponds to
income categories reported in the 2001 census (Leibbrandt et al.
2010). Union membership data were collected from the
September 2004 South Africa Labour Force Survey (Statistics
South Africa). Vote counts for each political party by CMP were
calculated using official results from the national election on 14
April 2004. Measures of health infrastructure and expenditure
came from the 2004 District Health Barometer (Barron et al. 2005)
and the United States President’s Emergency Plan for AIDS
Relief (PEPFAR) annual provincial reports (US President’s
Emergency Plan for AIDS Relief 2009). Local HIV prevalence
rates were calculated using the nationally representative South
African National HIV Prevalence, HIV Incidence, Behaviour and
Communication Survey conducted in 2005 (Shisana et al. 2005).
This survey included an opt-out HIV test which had a response
rate of 73.3% in the adult sample of 16 398 individuals. The
DoH provided dates when public clinics began enrolling
patients on ART for the first 4 years of the rollout (April
2004 to August 2008). Unionization and HIV prevalence rates
were only available for a 10% sample of CMPs. Rates for CMPs
not included in this sub-sample were assumed to be equal to
that of the closest sampled CMP.
The geographic distribution of ART clinics in South Africa in
2008, 4 years into the rollout, closely maps the distribution of
the population (Figure 2). The analysis includes all public
facilities in South Africa that were accredited by the DoH to
provide ART, including AIDS wards, tuberculosis (TB) wards,
maternity wards and primary health care facilities. About twothirds of the ART sites operational in 2008 were in hospitals
and one-third were in smaller health clinics and community
health centres.
Table 1 shows descriptive statistics for the factors that may
influence the speed of the rollout of ART and which are
included in the analysis. The CMP is the main unit of analysis
because it approximates the service area of a clinic. South
Africa has 3109 CMPs, which may comprise a small city, a
suburb or a tribal area; however, 128 of these were vacant or
contained no housing units at the time of the 2001 census
resulting in an analysis sample of 2981 CMPs. Only 2526 CMPs
had available data on local HIV prevalence. The inter-quartile
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eligible (Johnson et al. 2013). Prior to the governmentsponsored ART programme in South Africa, public clinics
provided free treatment for opportunistic infections associated
with AIDS and palliative care, but no drugs were available to
suppress HIV and stall the progression of AIDS. Although ART
was available from some private clinics before 2004, the costs
were prohibitively high for all but a small fraction of Black
Africans (Adam and Johnson 2009).
Before the rollout began, the South African government had
been under increasing domestic and international pressure to
scale up its ART programme. The delay was due to thenPresident Thabo Mbeki’s scientifically indefensible stance that
HIV did not cause AIDS and his insistence that ART did more
damage than good to AIDS patients (Nattrass 2007). However,
South Africa’s provision of AIDS treatment was not initiated
until 2004, when it was legally and politically impossible to
delay any further. As a result of the prior political foot
dragging, the rollout was subject to intense scrutiny from the
media and non-governmental organizations (NGOs) like the
Treatment Action Campaign to ensure that it was scaled up as
quickly as possible (Heywood 2009; Grebe 2011).
A problem with implementation was apparent from the start.
To determine when hospitals and clinics could begin enrolling
patients on ART, the DoH formed a three-person accreditation
team to inspect and accredit extant clinical health settings. Not
surprisingly, the small team struggled to respond to the high
demand for accreditation, which resulted in a long time lag
between when clinics were prepared to begin prescribing ART
and when they were granted permission to do so (A Ratshefola,
personal communication, former assistant director for the
Comprehensive HIV and AIDS Care, Management and
Treatment Programme, 29 July 2009). The constant rate of
clinic opening shown in Figure 1 provides evidence that the
accreditation process was the main bottleneck in providing
treatment because it is highly unlikely that factors related to
facility readiness to provide ART would have produced such a
steady rate of clinic openings. Every month, 8–10 additional
clinics began providing ART, representing the accreditation
team’s capacity rate. In 2008, the programme had been able to
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Table 1 Descriptive statistics of CMP sample
Variable

Average

Std. Dev

Median

CMP population

131 190

224 150

45 750

% Black African
% White

Min
0

Max
1 009 040

79.15

22.71

85.23

1.23

99.95

9.19

7.43

9.1

0.01

39.54

% No education

10.38

6.52

9.1

% African men below poverty line

16.26

7.73

13.61

0

% No cell phone

0.39

0.63

0.34

0

% Informal housing

0.2

0.26

0.12

0

% No piped water

0.14

0.29

0.02

0

% No electricity

0.2

0.32

0.11

0

100

% Workers unionized

27.55

20.46

25

0

100

ANC party most votes

0.79

0.4

1

0

1
1

6.77

100
67.91
100
37.5
100

DA party most votes

0.11

0.32

0

0

IFP party most votes

0.08

0.27

0

0

1

Other small party most votes

0.02

0.12

0

0

1

14.14

9.38

HIV prevalence rate
At least 1 PEPFAR facility in CMP
Per capita health expenditure (2001 Rand)

0.17
187.3

12.24

0

57.14

0.37

0

0

1

104.13

150

42

389

Sample includes 2981 South African CMPs inhabited at the time of the 2001 census. Weighted by population.

CMP size range is 1–35 mi2 with a median area of 5 mi2.
The median population is "46 000 with no CMP having more
than 1 010 000 residents. Consistent with national figures,
"80% of the sample is Black African and 9% is White.
Approximately 10% of the sample reports having no formal
education and 16% of men report an annual income of less
than 9600 Rand (about $1370 in 2001). South Africa is a
middle-income country with high inequality, so only some parts

of the country have poor access to basic services. The mean
percentage of residents without piped water, without electricity,
without cell phone access and living in informal housing
(urban settlements) is below 1%. The unions are a powerful
political force and membership rates are high—approximately
28% nationally. Approximately 79% of South Africans lived in a
CMP where the African National Congress party (ANC) won a
plurality (more votes than any other party) in the 2004 national
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Figure 2 Geographic distribution of accredited ART clinics in August 2008. Map shows province boundaries (in black), district boundaries (in gray)
and the six metropolitan areas (labelled). Reproduced with permission from McLaren (2010)
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election. The democratic alliance (DA) and Inkatha Freedom
Party (IFP) are regionally based in the Western Cape and
KwaZulu-Natal, respectively, and held important pluralities in
CMPs in those regions. Another 25 small political parties won
pluralities in CMPs whose combined population accounts for
2% of South Africa’s population. The HIV prevalence rate varies
widely across CMPs but is 14% in this sample. PEPFAR ran and
supported ART clinics in 255 CMPs across South Africa during
the rollout, which account for 17% of the population. Finally,
2001 annual per capita health expenditure by the government
averaged 187 Rand (about $27 in 2001), and was higher in high
population density areas, where most hospitals are located.

Analysis

ARTClinicij ¼ !ð!0 þ "0 Xij þ #j þ $Þ

ð1Þ

where ARTClinic is an indicator variable for the presence of an
ART clinic accredited during the first 4 years of the rollout, ! is
the constant, Xij is a vector of CMP characteristics, # is a set
of eight province control variables and !ðÞ is the logistic
function. The Xij vector includes the set of control variables
listed in Table 1.
Second, duration (survival) analysis was used to model the
time until a clinic is accredited within the CMP. In this model,
the hazard function is the instantaneous probability of a clinic
opening in the CMP at time t conditional on the CMP not
having an open clinic before time t. To identify the determinants of obtaining an ART clinic, the hazard ratio (HR), which
defines how the hazard function changes when the CMP
characteristics (Xij) change, is reported and evaluated. The
model estimates the baseline Weibull hazard function for the
period of study and determines the percentage shift up or down
of the function due to the covariates. Results are expressed as a
shift in the likelihood of having an accredited clinic at time t.
Third, the following equation was estimated using an ordinary least squares (OLS) regression of the ART coverage rate
(number of enrolled patients divided by the CMP population) at
time t in CMP i using a similar equation (1) as above:
ARTCoverage Rateijt ¼ !0 þ "0 Xi þ #j þ $

ð2Þ

To minimize bias, the CMP population was used as the
denominator in the dependent variable rather than the imputed
HIV prevalence rate. The HIV prevalence survey was not
stratified at the CMP level, and prevalence rates are therefore
more likely to be missing for CMPs that are small, less
populous or remote. The inclusion of province indicator
variables controls for differences in HIV prevalence rate across
provinces however.
In all analyses, standard errors are clustered by municipality
to adjust for within-municipality correlation of unobserved
shocks. (There are 253 municipalities, which contain on average

12 CMPs). The robustness of results was determined by adding
variables sequentially to regression specifications and testing
for interaction terms. All analyses were performed in Stata
version 11.

Results
Table 2 presents evidence on which CMP characteristics were
associated with improved access to AIDS treatment, measured
by (1) the likelihood that an ART clinic was accredited in the
CMP (Panel A: logistic regression) and (2) the length of time
from the beginning of the rollout until a clinic was accredited
(Panel B: duration analysis). Overall, no clear pattern emerges
of the rollout systematically favouring better-off CMPs, and in
general the magnitude of statistically significant associations is
small. The logistic and duration analyses produce consistent
results: factors that increased the likelihood of accreditation in
a CMP also reduced the time to accreditation.
Panel A reports marginal effects and Panel B shows HRs. A
marginal effect greater than zero indicates that the factor is
associated with an increased likelihood of clinic accreditation,
while a HR > 1 indicates an increase in the hazard of
accreditation at time t conditional on not being accredited
before time t. Ninety-five per cent confidence intervals (CIs) are
in brackets and P-values appear in the adjacent column.
Because the marginal effects and HRs are consistent across columns within each panel, the discussion focuses on the columns
with the full set of control variables (columns 2 and 4).
The first row demonstrates that CMPs with more residents
had better access to ART clinics. Each additional CMP resident
statistically significantly increased the likelihood of having an
accredited clinic in the CMP by 0.3 percentage points (CI 0.002
to 0.003, P < 0.001; Panel A) and increased the hazard of
accreditation by 0.08% (CI 0.005 to 0.010%, P < 0.001; Panel B).
There was no clear pattern of the rollout favouring well-off
areas: although some of the measures of economic deprivation
were associated with greater access to ART, others were
associated with worse access. Overall the point estimates were
small. A 1% increase in the percentage of adults with no
education in a CMP was associated with a 0.5 percentage point
reduction in the likelihood of having ART access within the
CMP (CI '0.007 to '0.003, P < 0.001; Panel A) and a 4.5%
decrease in the hazard of accreditation (CI '0.069 to '0.023,
P < 0.001; Panel B). On the other hand, a greater percentage of
men below the poverty line was associated with a statistically
significant 0.2 percentage point increase in the likelihood of
ART access in the CMP (CI 0.001 to 0.003, P 0.001) but no
statistically significant change in the hazard. The fraction of
households without cell phone access was a strong predictor of
poor ART access. Each additional percentage point was
associated with a 16.5 percentage point decrease in the
likelihood of ART access in the CMP (CI '0.302 to '0.029, P
0.018) and an 84.2% decrease in the hazard of accreditation (CI
'3.079 to '0.615, P 0.003). There was no statistically significant relationship between the likelihood of accreditation or the
hazard of accreditation and any of the other measures of SES
(residents living in informal housing, without access to piped
water and without access to electricity).
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Multivariate regression and duration (survival) analysis were
used to evaluate the relative importance of a large set of CMP
characteristics in determining (1) whether AIDS treatment was
provided within a CMP, (2) the length of time until treatment
provision began in a CMP and (3) whether the number of
patients treated was commensurate with the number of
patients requiring treatment locally. First, the following multivariate logistic regression for CMP i in province j was estimated:
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Table 2 Effect of local characteristics on whether AIDS treatment was provided in a CMP (Panel A) and the length of time until treatment was
provided (Panel B)

Variable
Total population

Panel A: multivariate logit regression

Panel B: duration analysis

Was an ART clinic accredited?

Time until accredited

Marg eff
0.003***

P

Marg eff

< 0.001

[0.002 to 0.003]
% of CMP population African

0.002***

< 0.001

< 0.001

'0.007***
0.002***
[0.001 to 0.003]

0.003

'0.001

<0.001

'0.005***

<0.001

0.002***

0.998

0.931***

0.001

0.995
['0.021 to 0.012]

0.018

0.914

'0.057

1.271

0.192

'0.145***

1.052

0.002

<0.001

0.106***

0.414

'0.002

1.006

0.930

<0.001

1.227

2981

2526

0.472

0.002

0.260

0.842

<0.001

0.322

0.277

['0.164 to 0.573]
0.175

1.003

['0.000 to 0.000]
N

0.209

['0.005 to 0.016]

['0.037 to 0.034]
Per cap health expenditure

0.862

['3.384 to '1.103]

['0.001 to 0.001]
PEPFAR present in CMP

0.003

['0.447 to 0.548]

['0.238 to '0.051]
HIV prevalence rate

0.895

['0.177 to 0.657]

['0.016 to 0.078]
Other small party most votes

0.999
['0.014 to 0.012]

1.007***

0.116

0.031

<0.001

[0.002 to 0.011]

['0.007 to 0.066]
IFP party most votes

0.579

1.417

0.070

0.029

0.955***
['0.069 to '0.023]

['0.602 to 1.300]

['0.000 to 0.001]
DA party most votes

<0.001

0.556

0.135

<0.001*

0.393

['1.500 to 0.327]

['0.014 to 0.107]
% Workers unionized

0.987
['0.043 to 0.017]

0.911

0.230

0.046

[0.002 to 0.027]
0.875

['1.153 to 0.966]

['0.149 to 0.036]
% Holds no electricity

0.025

['3.079 to '0.615]

['0.115 to 0.103]
% Holds no piped water

< 0.001

0.103

['0.001 to 0.006]
2981

2526

Notes: Panel A reports marginal effects and Panel B reports HRs. 95% confidence intervals are in brackets and P-values appear in adjacent column. All analyses
include a set of province control variables. Standard errors are clustered at the municipality level. ***, Significant at the 1% level, **, 5% level, *, 10% level.

Having a greater fraction of CMP workers who are members
of unions, which historically have been aligned with the ruling
ANC party, very slightly increased the likelihood of a clinic in
the CMP (CI 0.000 to 0.001, P 0.070) and significantly increased
the accreditation hazard (CI 0.002 to 0.011, P < 0.001). No
evidence indicates that CMPs where a greater share of votes
were won by the two main opposition parties (DA and IFP) had
better or worse ART access than those won by the ANC.
However, CMPs where one of the 25 smaller parties won a
plurality of the votes, representing only 2% of the total
population, were 14.5 percentage points less likely to have an
ART clinic (CI '0.238 to '0.051, P 0.002) and had an 89.4%
lower hazard of accreditation (CI '3.384 to '1.103, P < 0.001).

Neither measure of health infrastructure (per capita health
expenditure nor PEPFAR partnership) was statistically significantly associated with greater access to ART. Also, the local HIV
rate was not associated with a greater likelihood of having an
ART clinic in the CMP and had only a slightly positive point
estimate on the accreditation hazard, which was not significant
(CI '0.005 to 0.016, P 0.322).
The sign, significance level and approximate size of the point
estimates were robust to adding the control variables in different
combinations and sequences. When interactions between ANC
party plurality and a number of measures of deprivation were
individually included in the regression, none were statistically
significant and none changed the approximate magnitude of the
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'0.006

1.015**

0.158***

['0.302 to '0.029]
% Holds informal housing

0.027

['0.091 to '0.052]

[0.001 to 0.003]
'0.165**

% No cell phone

1.014**

P

1.008***
[0.005 to 0.010]

['0.029 to 0.025]

['0.007 to '0.003]
0.001

HR

< 0.001

[0.002 to 0.026]
0.329

['0.004 to 0.001]

['0.009 to '0.005]
% Men below poverty line

0.002***

P

1.008***
[0.005 to 0.010]

[0.001 to 0.003]
0.957

['0.002 to 0.002]
% of CMP no education

HR

< 0.001

[0.002 to 0.003]

[0.001 to 0.003]
% White

P

0.003***

7

EQUITY OF AIDS TREATMENT IN SOUTH AFRICA
estimates. Results did not change when including an urban
indicator variable or the interaction between the ANC party
plurality and the percentage of men below the poverty line
(Supplementary Table S2). The variance inflation factor (VIF)
due to multicollinearity in the regression was calculated to be no
higher than 5 for all control variables in the full specification
aside from the percentage of Black African (VIF 9.5) and the
Western Cape province control variable (VIF 6.98).
One way to illustrate the magnitude of the effects in Panel A
of Table 2 is to recalculate the likelihood of accreditation using
a hypothetical scenario, where CMPs in the bottom quintile of
the sample distribution of a particular variable are improved to
the level of the median CMP. Though such a scenario
represents a enormous improvement in the characteristics of
the CMP it only raises the likelihood of accreditation by 3.6

percentage points (from 4.7 to 8.3%) for the percentage of CMP
residents with no education and decreases it by 3.6 percentage
points (from 10.7 to 7.1%) for the percentage of men in a CMP
below the poverty line. Though the point estimates in Panel A
are statistically significant, they are so small that even large
changes in the characteristics of the CMP correspond to
relatively small predicted changes in the likelihood of having
an accredited clinic within the CMP. On the other hand, the
large marginal effect for mobile phone access generates a
predicted 9.6 percentage point increase (from 2 to 11.6%) if the
bottom quintile of CMPs in mobile phone access were raised to
the median level of 34%.
Table 3 shows that the coverage rate (number of enrolled
patients as a fraction of the CMP population) was 11.3 percentage
points higher for every additional percentage point of Black

Panel A: Multivariate regression

Panel B: Multivariate regression

Variable

Coverage rate

Coverage rate

Marg eff

P

Marg eff

P

Marg eff

P

Marg eff

P

Total population

'0.010

0.226

'0.008

0.233

<'0.001

0.981

'0.001

0.574

['0.026 to 0.006]
% of CMP population
African

0.161*

% White

'0.254*

['0.022 to 0.005]
0.078

['0.018 to 0.340]

'0.378***

% Men below poverty line

0.138

0.054

'0.319**

0.009

'0.440**
0.164

'0.007

0.037

0.046

0.410

0.010
['0.020 to 0.041]

'0.481**
'0.309*
0.170

0.058*

3.760*

0.056

20.573

'0.157
0.087

'1.475
149 000

135 100

0.016

0.463

['0.026 to 0.058]
0.287

0.137

0.994

0.852

0.009

0.146

['0.003 to 0.021]
0.094

0.601

0.493

['1.116 to 2.318]
'2.854

0.153

0.277

['7.998 to 2.290]
'0.947**

0.940

0.025

['1.772 to '0.122]
'0.007

0.397

0.642

['0.038 to 0.024]
'0.536

0.291

['4.212 to 1.263]
N

0.505

['0.080 to 0.066]
0.094

['0.114 to 0.287]
PEPFAR present

0.477

['0.137 to 0.294]

'0.007

0.170

['4.225 to 3.911]

HIV prevalence rate

0.078

<0.001

['7.643 to 48.788]
Other small party
most votes

0.575

['0.058 to 0.059]

['0.643 to 8.163]
IFP party most votes

0.512

['0.185 to 0.025]

['0.010 to 0.126]
DA party most votes

'0.016
['0.066 to 0.033]

'0.080

0.025

['0.073 to 0.414]
% Workers unionized

0.619

['0.038 to 0.011]

['0.627 to 0.008]
% Holds no electricity

0.404

'0.013

0.625

['0.902 to '0.060]
% Holds no piped water

0.013
['0.017 to 0.043]

['0.116 to 0.208]

['0.120 to 0.072]
% Holds informal housing

0.652

['0.035 to 0.021]

['0.226 to 0.554]
'0.024

% No cell phone

0.013

['0.854 to '0.026]
0.390

0.005

['0.006 to 0.003]

['0.015 to 0.025]

['0.571 to '0.067]

['0.662 to '0.093]
['0.176 to 0.451]

0.090

['0.018 to 0.243]

['0.512 to 0.005]
% of CMP population
no education

0.113*

['0.004 to 0.004]

0.188

['1.335 to 0.263]
149 000

135 100

Notes: All analyses include a set of province control variables. Standard errors are clustered at the municipality level. ***, significant at the 1% level; **, 5% level;
*, 10% level.
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Table 3 Effect of local characteristics on local coverage rates of AIDS treatment in a CMP for all facilities (Panel A) and excluding patients at
regional and district hospitals (Panel B)
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African residents (CI '0.018 to 0.243, P 0.090) and 31.9
percentage points lower for every additional percentage point of
White residents (CI '0.571 to '0.067, P 0.013). Statistically
significantly lower coverage rates were found in CMPs with a
greater fraction of the population with no education ('0.854 to
'0.026, P 0.037), living in informal housing (CI '0.902 to
'0.060, P 0.025) and having no access to piped water (CI '0.627
to 0.008, P 0.056). There was an increase in coverage rates where
unionization rates were higher and where the DA party won the
greatest number of votes; however, these were only marginally
significant.
Though these results appear to suggest that lower SES CMPs
were disadvantaged in the rollout, Panel B shows that the
magnitude and significance are driven by patient enrolment at
hospital ART sites. When regional and district hospitals are
excluded, the estimates are all much smaller and only one is
statistically significant (a small party garnering the most votes).

The patterns observed in this study can be explained by the
DoH targeting of high population density areas, the pervasiveness of rural poverty and the distribution of political power. As
expected, CMPs with large populations and high majorities of
Black African residents had better access to ART programmes.
The DoH focused its initial accreditation efforts on large
hospitals in high population density areas with the aim of
efficiently meeting the need for AIDS treatment by enrolling as
many people as possible on ART. Both HIV prevalence and
poverty rates are highest among Black Africans compared with
the other races, so targeting these areas would help meet the
need for treatment.
Consistent with the government’s stated goals and with the
optimal equitable ART allocation model in Wilson and Blower
(2005), ART clinics opened earliest in areas of high population
density. Though areas with higher education levels were
favoured, so were areas with greater poverty, which may reflect
an overall shift towards pro-poor health spending in South
Africa (Castro-Leal et al. 1999; Burger et al. 2012). The weak
relationship between measures of political power and AIDS
treatment access demonstrates that the governing party did not
use ART clinics to reward political strongholds. Areas with a
higher HIV prevalence rate were no more likely to have an ART
clinic and did not experience a statistically significant increase
in the hazard of clinic accreditation. Because the HIV prevalence rate varies widely by region, minimal equity requires that
clinics be accredited even in regions with low HIV prevalence
rates. The placement of hospitals was the primary driver of
coverage rates because they made up two-thirds of the ART
facilities and enrolled on average twice as many patients per
month as clinics.
It is possible to achieve greater equity when resource
allocation is not limited by existing infrastructure. The regression results demonstrated a more equitable distribution of
accredited clinics (mixed signs, smaller magnitudes, less likely
significant) than coverage rates because the greater capacity of
hospitals to enrol patients on ART compared with health clinics
led to higher coverage rates where district and regional
hospitals were located. Centralization is an efficient, if less

Limitations
One limitation of this study is that unionization and HIV
prevalence rates were not available for all CMPs in the sample.
Another data limitation is that it is not possible to determine
ART uptake rates because facility catchment areas are undefined,
and there is no data available on what fraction of HIV-positive
residents are eligible for ART. The analysis does not consider any
instances of stock-outs of anti-retrovirals. Future studies should
focus on barriers to ART due to affordability and acceptability,
which could not be addressed with the data in this study.

Conclusion
Despite concerns that infrastructure constraints or lack of
political power might have systematically hampered AIDS
treatment provision efforts in poorer areas of South Africa,
this study shows that the highly centralized public
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Discussion

equitable, strategy. The decentralization of ART as the intervention was scaled up after 2008 surely improved access for
underserved areas.
The centralization of the early phases of ART provision has
been shown to translate into worse access for rural residents,
regardless of SES (Cleary et al. 2012). In South Africa, rural
CMPs have lower education rates and higher poverty rates,
which may explain the significance of these factors in the
likelihood of and time to accreditation. The large negative
relationship between cell phone access and accreditation can
also be explained by rural poverty. At the time of the 2001
census, cell phones were commonplace in South Africa with
around 60% of the adult population having access to one.
Those who had few resources to purchase a cell phone, little use
for one or inadequate signal coverage were likely to be poor or
remote, both of which may limit access to health infrastructure.
A number of studies have found that there is greater public
investment in areas with higher political mobilization (Besley
and Burgess 2002; Banerjee and Somanathan 2007; Mani and
Mukand 2007). In South Africa, union workers are more
politically mobilized because worker unions have historically
been aligned with the ruling ANC party and were involved in
the struggle against the apartheid regime. In South Africa’s
proportional representation electoral system every vote, no
matter where it is cast, contributes to the number of representatives at the national and provincial level. However, CMPs
where one of the 25 small political parties garnered the most
votes in the 2004 election represent 2% of South Africa’s
population. It is unlikely that the representatives of these areas
wield much political power when it comes to distributing public
resources.
It is perhaps surprising that the local HIV prevalence rate was
not statistically significantly related to any of the measures of
access to ART. However, this result can be explained by the
considerable across-province variation in HIV prevalence relative to within-province variation. ART clinics were accredited in
the Western Cape province in the first month of the rollout
though it has one of the lower HIV prevalence rates. It would
not be equitable to accredit clinics in only the provinces with
the highest rates of HIV.

EQUITY OF AIDS TREATMENT IN SOUTH AFRICA
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