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Abstract

This study sets out to investigate how revenue from the Southern
African Customs Union (SACU) common revenue pool affect efforts to
contain HIV/AIDS in Botswana, Lesotho, Namibia and Swaziland (BLNS
countries). Using a panel data set of the BLNS countries covering the pe-
riod 1990-2007 in annual frequency and a health production function, we
show that an increase in either SACU revenue or aggregate government
expenditure increases HIV prevalence rates. Disaggregating the govern-
ment expenditures into health and non-health outlays reveals that the
health expenditure component decreases HIV prevalence rates. We ar-
gue, therefore, that the type of public expenditure matters: public health
expenditures decrease while public non-health expenditures increase HIV
prevalence rates, with the ultimate direction of HIV prevalence rates de-
termined by the dominant of the two effects.

JEL: H27, H51, I12
Keywords: Government expenditure, customs union, health, HIV preva-

lence

1 Introduction

Members of the Southern African Customs Union (SACU) — Botswana, Lesotho,
Namibia, Swaziland and South Africa — deposit their customs and excise collec-
tions in a common revenue pool (CRP), which they share using a formula that
has evolved substantially since the establishment of the union over a century ago.
The revenue sharing formula (RSF) currently in use was agreed upon following
negotiations that started in 1994 and ended with a 2002 Agreement. Under
this RSF, Botswana, Lesotho, Namibia and Swaziland (BLNS countries) com-
bined, get nearly half of the collections in the CRP, although their joint gross
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domestic product (GDP) is less than 10 per cent of SACU’s aggregate GDP.
Since total government expenditure is a component of GDP, the relatively small
contribution of the BLNS countries to the aggregate GDP of SACU suggests
that income from the CRP constitutes a considerable proportion of their total
government revenue. In Swaziland, for instance, revenue from SACU accounts
for over three quarters of government revenue while in Lesotho, it constitutes
nearly two thirds of fiscal revenue and in Namibia, it accounts for more than
half of government revenue.
The SACU revenue, however, has been declining in the recent years. In

Namibia, SACU income is estimated to have dropped by 40 per cent in 2009/10
(van den Bosch, 2010) while in Lesotho, the country’s SACU revenue was ex-
pected to fall by 60 per cent in 2010/11 (Central Bank of Lesotho, 2010). In
Swaziland, SACU income was projected to decline by 6 per cent in 2006/07, 6.4
per cent in 2009/10 and 12.5 per cent in 2010/11 (Government of Swaziland,
2008). Flatters and Stern (2005) predict that Swaziland’s SACU revenue as a
share of its GDP will decline from 17.6 per cent in 2005 to 9.4 per cent in 2020;
Lesotho’s share will go down to 12.6 per cent of GDP in 2020 from 21.5 per
cent of GDP in 2005; while Namibia’s and Botswana’s shares will drop from 8.1
per cent and 5.1 per cent of GDP in 2005 to 4.4 per cent and 2.8 per cent of
GDP, respectively in 2020. For the BLNS countries combined, SACU revenue
measured as a percentage of GDP is projected to decline from 14.4 per cent in
1994 to about 7.3 per cent in 2020.
While SACU revenue has been falling, HIV has been spreading at an alarm-

ing rate in the Southern African region. It is estimated that Southern Africa
has the highest HIV prevalence rates and the largest number of people living
with the virus in the world (avert, 2011; Avafia, 2004). At the beginning of
the century, about 20 percent of the entire population in the Southern Africa
region was already infected with HIV (USAID, 2001). Presently, Swaziland has
the highest HIV prevalence rate in the world with a national HIV prevalence of
26 percent among the most sexually active age group (15-49 years) (UNAIDS,
2010).
What is the impact of SACU revenue on HIV/AIDS in the BLNS countries?

What are the implications for foreign aid? This study sets out to investigate
these and other related issues. Using a health production function, we show
that increasing either SACU revenue or aggregate government expenditure in-
creases HIV prevalence rates. An increase in the health expenditure component
of public outlays, however, decreases HIV prevalence rates. This finding sug-
gests that the type of public expenditure matters in the determination of HIV
prevalence rates. Public health expenditures decrease while public non-health
expenditures increase HIV prevalence rates, with the direction of HIV preva-
lence rates determined by the dominant of the two effects. The study also finds
that increasing foreign aid reduces the prevalence rates of HIV. In the con-
clusion, we contend that the declining SACU revenue, while putting pressure
on fiscal budgets through the cost of care and treatment of people living with
HIV/AIDS, may not adversely affect the fight against HIV prevention unless
there is a slowdown in donor funding.
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The rest of the paper is organised as follows. Section 2 is a summary of
the SACU CRP operating framework and government revenue trends in the
BLNS countries. An outline of the state of HIV/AIDS in the SACU member
states follows in Section 3. Section 4 presents an econometric analysis of the
relationship between the state of HIV/AIDS on the one hand, and SACU revenue
and government expenditure on the other. A summary and conclusion conclude
the paper in Section 5.

2 The SACU Common Revenue Pool and Gov-
ernment Revenue trends

Governments of Lesotho and Swaziland stand out as the most dependent on
SACU revenue among the SACU member states. Lesotho’s total receipts from
the CRP accounted for 51.0 percent of total government revenue (excluding
grants) in 2001/02 before dropping slightly to 48.6 percent in 2005/06 and later
increasing to 64.7 percent in 2008/09 (see Table 1). In Swaziland, the figures are
relatively higher, with the country’s income from the CRP increasing from 54.1
percent of total government revenue (excluding grants) in 2001/02 to 68.5 per-
cent in 2005/06 and 76.6 percent in 2008/09. While Namibia’s dependence on
SACU revenue is relatively lower, it has been increasing in the recent years. The
country’s earnings from the CRP as a proportion of total government revenue
rose to 51.2 percent in 2008/09 from 30.4 percent in 2001/02. Botswana is the
least dependent on SACU receipts among the BLNS countries. The country’s
SACU revenue was estimated at 12.8 percent and 12.1 percent of government
revenue in 2001/2002 and 2005/2006, respectively. Its share of the CRP, how-
ever, has increased from 13.8 percent in 2001/2002 to 14.0 percent in 2005/2006
and 21.5 percent in 2008/2009.
SACU revenue expressed as a ratio of GDP in the BLNS countries combined

took a downturn from 23.6 percent in 1982 to 6.7 percent in 1990 (see Figure
1). Thereafter, it somewhat stabilised until 2000/03 when the trend became
upward, rising from 6.8 percent in 2003 to 14.0 percent in 2007, before starting
another sharp downturn, reaching 11.6 percent in 2008. Figure 1 clearly shows
that while SACU revenue as a ratio of GDP in the BLNS countries has been
volatile, the trend for the period 1970-08 has, on the average, been downward.
Current data from the respective BLNS countries show that the recent

decline in SACU revenue is continuing and is likely to maintain the same path.
The Central Bank of Lesotho (2010) predicts that the country’s SACU rev-
enue declined by 60 percent in 2010/11 owing to the global recession, which
led to a decline in imports worldwide, including SACU member countries. Pro-
jected SACU revenues (expressed as a ratio of GDP) in the Lesotho Government
Budget show a steady decline from 36.1 percent in 2009/10 to 13.1 percent in
2010/11 and 9.3 percent in 2011/12 (Government of Lesotho, 2009). In Swazi-
land, SACU receipts declined by 6 percent in 2006/07 and went up by 13 percent
in the following fiscal year before dropping by 6.4 percent and 12.5 percent in
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2009/10 and 2010/11 respectively (Government of Swaziland, 2008). A similar
trend has been recorded in Namibia where SACU revenues as a ratio of GDP
fell from 12.0 percent in 2006 to 8.2 percent in 2008.
The decline in SACU income has been projected to precipitate in line with

the general trend observed previously. Flatters and Stern (2005) predict that
Swaziland’s SACU revenue as a share of its GDP will decline from 17.6 percent
in 2005 to 9.4 percent in 2020; Lesotho’s share will fall to 12.6 percent of GDP
in 2020 from 21.5 percent of GDP in 2005; while Namibia’s and Botswana’s
shares will drop from 8.1 percent and 5.1 percent of GDP in 2005 to 4.4 percent
and 2.8 percent of GDP, respectively in 2020 (see Table 2).

3 HIV/AIDS in BLNS Countries

Southern Africa continues to carry a heavy HIV/AIDS burden. All five SACU
member states exhibit national HIV/AIDS prevalence rates at epidemic levels
(see Table 3 for key HIV/AIDS figures in the BLNS countries)1 . Recent studies
show that HIV/AIDS prevalence in the region has stabilised, although at a high
and unsustainable level (See, for example UNAIDS, 2009). While the epidemic
may have stabilised, we do not seem to have the answers for reversing the
epidemic by reducing incidence, which remains extremely high among females,
especially the younger ones. Whether the tide is turning to teenagers is a
question that is still open (See HSRC, 2008)2 . It is expected, therefore, that
fiscal budgetary implications for the cost of care and treatment for people living
with HIV and AIDS and support of those left affected by it (such as AIDS
orphans), will continue to apply pressure to already tight fiscal budgets.
Currently, the United States President’s Emergency Plan for AIDS Relief

(PEPFAR) and the Global Fund for AIDS, Tuberculosis and Malaria (the Global
Fund) provide the largest part of financial support for treatment in Lesotho,
Namibia and Swaziland. The availability of funding to treat people in need of
antiretroviral treatment (ART) in the near future however, is not secure. PEP-
FAR’s 2009-2014 plan shows a slowdown in the rate of enrolling new patients
(PEPFAR, 2009) and the Global Fund continues to face funding gaps (MSF,
2010). With major donors increasingly reluctant to lock themselves into long-
term funding for AIDS, the financial responsibility falls onto these countries at
a time when revenue injections from SACU are declining.
Increasing AIDS-related deaths have reduced average life expectancy and

altered demographic patterns in Southern Africa. Population growth projec-
tions for 2008-2050 show increases for Botswana (29 percent) and Namibia (3
percent), and declines in Lesotho (11 percent) and Swaziland (33 percent) (Pop-
ulation Reference Bureau, 2008). The world average for less developed countries
(excluding China) over the same period is a 59 percent increase. AIDS-related
deaths and the absence of descendants from mothers who have died of AIDS

1HIV/AIDS is regarded to have reached epidemic levels when prevalence rates peak above
10 per cent.

2We are grateful to an anonymous referee for bringing this point out.
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are the primary factors that have contributed to the slow population growth in
the BLNS countries.
The contribution of government funding relative to donor and private sector

funding of HIV/AIDS programs differs significantly across the BLNS countries.
It varies from 18.7 percent in Lesotho (2006) to 91.3 percent in Botswana (2006).
In Namibia and Swaziland, public expenditures are 50.8 percent (2007) and
39.8 percent (2006) of total expenditures on HIV/AIDS, respectively (see Table
4). This shows that Lesotho is the most dependent on donors and the private
sector in funding HIV/AIDS initiatives followed by Swaziland and Namibia
while Botswana is the most reliant on locally generated public expenditures.

4 Empirical Framework

4.1 Estimation Model, Data and Data Sources

Health care is a major input in the health status of individuals. Besides im-
proving upon the quality and hence productivity of human capital, it increases
life-expectancy and has a positive effect on welfare. Accordingly, individuals
seek to maximize utility by attaining the desired health status at minimal cost.
The framework for the analysis of the production of health is, therefore, rooted
in the economic theory of consumer choice.
In the human capital theory, health is a product of the household produc-

tion process in which an individual desires a certain level of health at any given
point in his life (Desai, 2010). To produce this level of health, the individual
employs inputs of market goods (ibid), including medical care, income and edu-
cation. We assume the availability of inputs in health production is dependent
on financial resources. We further postulate that at the aggregate level in a
developing country, the financial resources that account for the inputs in the
health production function are largely from either state resources or foreign aid.
Accordingly, the state of health at the aggregate level is given by:

healthit = f(aidit, govit;µit) (1)

where health is the state of health; aid is foreign aid; gov are government
expenditures; i (∀ i=1,2,3,4) is a country counter; t (∀ t=1,...,T) is a time
index for a total of n = 4T observations; and µit is an error term. We classify
government expenditures into aggregate government expenditures (govexp) and
SACU revenue (sacur). The empirical production function, therefore, is given
by:

hivprevit = ai
∑n

k
δkhivprevit−k +

∑m

j
βjXit−h + µit (2)

where hivprev is HIV prevalence rate, a proxy for the state of health; and
Xit is an (nx1) vector of variables where Xit := {aid, gov exp, sacur}.The ob-
jective is to produce low levels of HIV prevalence. The theoretical expectation
is that an increase in foreign aid, SACU revenue or government expenditure will
cause a decline in the HIV prevalence rate either directly (e.g. through condom
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distribution and provision of anti-retroviral therapy for prevention of mother to
child transmission of HIV) or indirectly through investments in HIV awareness
and prevention campaigns that have been shown to be effective in reducing HIV
transmission and risky-sexual behaviour e.g. keeping girls in school, economic
empowerment of young women to stem inter-generational sex, empowerment of
women generally (including commercial sex workers) as well as tackling behav-
ioural drivers of the epidemic such as multiple concurrent partnerships. The
error term, µit, is defined as:

µit = ei + εit (3)

where ei affects all observations for cross-sectional unit i and εit affects only
observation it (Davidson and MacKinnon, 2004). We assume the shocks ei are
independent across all i and the shocks εit are independent across all cross-
sections i and time periods t. We further assume the shocks ei are random and
V ar(µit) = σ

2

e + σ
2

v;Cov(µit, µjs) = 0 and Cov(µit, µis) = σ
2

e.

There are several estimation problems that may arise from the formulation in
equation (2). First is a possible endogeneity problem. A priori, it is reasonable
to presume that the HIV epidemic has triggered increases in foreign aid and gov-
ernment spending. Accordingly, the regressors may be correlated with the error
term. In addition, time invariant country characteristics such as geography and
demographics may be correlated with the explanatory variables. Furthermore,
due to the presence of the lagged dependent variable among the regressors, both
random- and fixed-effects approaches would render the estimates inconsistent
in line with the Nickel-Bias (Nickel, 1981). To avoid these problems, the model
is estimated using the Arellano-Bond (1991) difference Generalised Method of
Moments (GMM). This dynamic panel modeling technique was first proposed
by Holtz-Eakin, Newey and Rosen (1988), and among others, it limits the ten-
dency of spurious regressions and wrong inferences common in static models.
The difference GMM uses first-differences that transform equation (1) into:

∆hivprevit = ai
∑n

k
δkhivprevit−k +

∑m

j
βj∆Xit−h + µit (4)

which effectively removes the fixed country-specific effect because it does not
vary with time (see Mileva, 2007). That is:

∆µit = ∆ei +∆εit = ∆εit (5)

Since SACU revenue is part of government revenue and hence used for gov-
ernment outlays, we expect sacur and govexp to show a high degree of corre-
lation. A zero-order correlation matrix (see Table 5) confirms that sacur and
govexp are highly correlated with a correlation coefficient of 0.6684, which is
statistically significant at 1 percent. Accordingly, we do not use these variables
in the same equation.
The study is carried out using a panel data set of Botswana, Lesotho,

Namibia and Swaziland covering the period 1990-2007 in annual frequency. The
choice of the study period has been dictated by the availability of data. The
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variable hivprev is measured by the total prevalence rate of HIV among the sex-
ually active population age (15-49 years); aid is per capita foreign aid measured
in United States (US) Dollars; govexp is general government final consumption
expenditure measured in US Dollars; and sacur is revenue from the SACU CRP,
also measured in US dollars. All variables are expressed in natural logarithm.
Data for HIV prevalence rates, foreign aid and government expenditure was ob-
tained from the World Development Indicators online, a World Bank database
of economic and demographic indicators. SACU revenue data, on the other
hand, was sourced from the South African Reserve Bank, Annual Reports of
the SACU Secretariat and the Central Bank of Lesotho. Additional data was
collected from publications of the South African Revenue Service and National
Treasury, and the BLNS countries’ national budget documents as well as central
bank quarterly financial and economic reports.
Prior to analysis, we test the data for stationarity using the Im, Pesaran and

Shin (IPS) procedure for panel unit root tests. Optimal lag length is selected by
minimizing the Schwarz Bayesian information criteria. Table 6 presents the unit
root test results. The table indicates that except for hivprev, which is integrated
of order zero, all variables in the model are integrated of order 1, suggesting the
presence of unit roots in the data, which may lead to spurious regressions and
wrong inferences. This underscores the merit of using the Arellano-Bond (1991)
difference GMM estimation method.

4.2 Estimation Results

The Arellano-Bond (1991) difference GMM estimation results of equation (4)
are presented in Table 7. The table shows estimation results for regressions of
foreign aid and government expenditure on HIV prevalence rates (Regression
1) and foreign aid and SACU revenue (Regression 2) on HIV prevalence rates.
Both regressions show that foreign aid reduces the prevalence rates of HIV. The
foreign aid coefficient is in each case statistically significant (at 10 percent in
Regression 1 and 5 percent in Regression 2) with the expected negative sign,
suggesting that an increase in foreign aid has the effect of reducing HIV preva-
lence rates. Consistent in both regressions, a 1 percent increase in foreign aid
is associated with a decline in HIV prevalence rates by about a quarter of a
percent (0.14 percent in Regression 1 and 0.18 percent in Regression 2). This
finding confirms that donor aid has a significant impact on reducing the impact
of HIV/AIDS in the BLNS countries.
Both government expenditure and SACU revenue have positive signs and

are statistically significant at 1 percent, indicating that HIV prevalence rates in
the BLNS countries increase with an increase in either government expenditure
or SACU revenue. This is a surprising finding. Given this positive relationship
between aggregate public expenditures and HIV prevalence rates, we expect a
similar relationship between the non-health component of public expenditures
and HIV prevalence rates. However, it is unlikely to be same for the health
expenditure component. We hypothesise that there is an inverse relationship
between public health expenditures and HIV prevalence rates. To test this hy-
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pothesis, we replace total government expenditures in Regression 1 with public
health expenditure as a percentage of GDP (Regression 3), public health ex-
penditure as a percentage of total government expenditure (Regression 4) and
public health expenditure as a percentage of total health expenditure (Regres-
sion 5). The only constraint that we face is lack of adequate observations. For
these variables, we were able to obtain only 20 observations for each panel cov-
ering the period 2002-2006. Estimation results of Regressions 3, 4 and 5 are
presented in Table 8. Unlike in Regressions 1 and 2, none of the variables in Re-
gressions 3, 4 and 5 are in log form. The negative relationship between foreign
aid and HIV prevalence, observed previously, shows up again in all equations.
Table 8 shows an inverse relationship between HIV prevalence and public

health expenditure as a percentage of GDP (Regression 3) and public health
expenditure as a percentage of total government expenditure (Regression 4). In
both cases, the coefficients are statistically significant (at 5 percent in Regression
3 and at 1 percent in Regression 4). The coefficient of public health expenditure
as a percentage of total health expenditure (Regression 5), on the other hand,
is statistically insignificant.
The observed inverse relationship between public health expenditures and

HIV prevalence suggests that public non-health expenditures increase HIV preva-
lence, upon which we argue that the type of public expenditure matters in the
determination of HIV prevalence rates. Since public health expenditures de-
crease while public non-health expenditures are deemed to increase HIV preva-
lence rates, the direction of HIV prevalence rates is likely to be determined
by the dominant of the two effects. In this case, public non-health expendi-
tures clearly dominate public health expenditures in the determination of HIV
prevalence.
Public non-health expenditures can be compartmentalised into recurrent and

development expenditures. A number of studies have found that development
expenditures are strongly associated with improvements in the state of health
(see for example, Filmer and Pritchett, 1999; World Bank, 1993; Caldwell,
1986). If this applies to the BLNS countries as well, it must be that the positive
relationship between aggregate public expenditures and HIV prevalence rates
is a reflection of a positive relationship between recurrent public non-health
expenditures and HIV prevalence rates.

5 Summary and Conclusion

Against a background of HIV/AIDS at epidemic levels and declining SACU
revenue in BLNS countries, this study investigates the relationship between
HIV prevalence rates on the one hand and both SACU revenue and govern-
ment expenditure on the other. Using a health production function, the study
finds that HIV prevalence rates increase with increasing SACU revenue or gov-
ernment expenditure. Isolating public health expenditures from the pool of
aggregate government expenditures, we find that HIV prevalence rates decline
when public health expenditures increase, in agreement with a priori theoreti-
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cal expectations. Experimenting with different measures of health expenditures
(public health expenditure as a percentage of GDP, public health expenditure
as a percentage of total government expenditure, and public health expenditure
as a percentage of total health expenditure) we find similar results.
The observed inverse relationship between public health expenditures and

HIV prevalence suggests that public non-health expenditures increase HIV preva-
lence rates. Since public health expenditures decrease while public non-health
expenditures are deemed to increase HIV prevalence rates, the direction of HIV
prevalence rates is likely to be determined by the dominant of the two effects,
public non-health expenditures in this case.
The public non-health expenditures can be grouped into recurrent and devel-

opment expenditures. A number of studies have established that development
expenditures are strongly associated with improvements in the state of health.
Assuming this applies to the BLNS countries, it must be that the positive rela-
tionship between aggregate public expenditures and HIV prevalence rates is a
reflection of a positive relationship between recurrent public non-health expen-
ditures and HIV prevalence rates. Finally, the study demonstrates that increas-
ing foreign aid significantly reduces the prevalence rates of HIV, suggesting that
donor inflows play an important role in the fight against HIV/AIDS.
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Table 1: SACU Revenue 

 

2001/2002 

 Botswana Lesotho Namibia Swaziland RSA 

Receipts from SACU (R’million) 2,622 1,438 2,641 1,503 9,897 

% of Total Govt. Revenue* 12.8 51.0 30.4 54.1 3.9 

% of Common Revenue Pool 13.8 7.6 13.9 7.9 56.7 

2005/2006 

 Botswana Lesotho Namibia Swaziland RSA 

Receipts from SACU (R’million) 4,008 1,984 3,228 2,795 13,027 

% of Total Govt. Revenue* 12.1 48.6 25.1 68.5 4.4 

% of Common Revenue Pool  14.0 6.8 11.4 9.2 58.5 

2008/2009 

 Botswana Lesotho Namibia Swaziland RSA 

Receipts from SACU (R’million) 9,473 4,901 8,502 6,009 15,220 

% of Total Govt. Revenue* NA 64.66 51.22 76.59 3.3 

% of Common Revenue Pool 21.5 11.1 19.3 13.6 34.5 

*excludes grants 

Source: Flatters and Stern (2005); Government of South Africa (2010); author’s own  

calculations 

 

 

 

Table 2: SACU Revenues as a Share of GDP 

 

 1994 2002 2005 2020 

Botswana 8.0 4.5 5.1 2.8 

Lesotho 28.0 19.8 21.5 12.6 

Namibia 7.7 7.8 8.1 4.4 

Swaziland 13.7 12.9 17.6 9.4 

BLNS 4.4 11.3 13.1 7.3 

RSA 1.6 1.2 0.9 0.8 

Source: Flatters and Stern (2005) 
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Table 3: HIV/AIDS in BLNS Countries: Key Indicators 

 

 Year Botswana Lesotho Namibia Swaziland 

National HIV Prevalence (percent) 2007/08 23.90 23.20 15.30 26.10 

AIDS deaths 2007 11,000 18,000 5,100 10,000 

AIDS orphans 2007 95,000 110,000 66,000 56,000 

ARV treatment coverage (percent) 2007/08 79 26 88 42 

Govt. health expenditure per capita (US$) 2006 815 98 261 300 

Life expectancy (female) 2007 56 47 61 49 

Life expectancy (male) 2007 56 43 58 47 

Source: Kaiser Family Foundation (2010) 

 

 

 

Table 4: Public and Donor / Private Sector Spending on HIV/AIDS in BLNS Countries 

 

Country Total Spending on HIV/AIDS) 

(US$ million) 

Share of Public Spending in Total 

Spending 

 2005 2006 2007 2005 2006 2007 

Botswana 206.94 143.41 229.46 79.25 91.26 88.82 

Lesotho NA 24.436 NA NA 18.69 NA 

Namibia 79.122 NA 130.5 48.73 NA 50.80 

Swaziland NA 49.113 NA NA 39.83 NA 

Source: UNAIDS (2009) 
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Table 5: Zero-Order Correlation Matrix 

 

 HIV 

Prevalence 

Foreign  

Aid 

SACU  

Revenue 

Govt. 

Expenditure 

HIV Prevalence 1.0000    

Observations 72    

     

Foreign Aid -0.5293*** 1.0000   

 (0.0000)    

Observations 72 72   

     

SACU Revenue 0.5055*** -0.0688 1.0000  

 (0.0000) (0.5687)   

Observations 71 71 71  

     

Govt. Expenditure 0.3446*** 0.1461 0.6684*** 1.0000 

 (0.0030) (0.2208) (0.0000)  

Observations 72 72 71 71 

 

P-Values given in parenthesis 

***, **, and * denote statistical significance at 1, 5 and 10 percent respectively 

 

 

 

Table 6: Im, Pesaran and Shin Panel Unit Root Test Results 

 

Variable Statistic P-Value Level of 

Significance 

Order of 

Integration 

HIV Prevalence -14.7046 0.0000 1% 0 

Foreign Aid -6.0360 0.0000 1% 1 

SACU Revenue -3.2863 0.0005 1% 1 

Govt. Expenditure -3.8572 0.0001 1% 1 
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Table 7: Estimation results 

 

Dependent variable: HIV prevalence rate 

   

Variable Regression 1 Regression 2 

   

HIV Prevalence (-1) 1.7237*** 1.7488*** 

 (0.02513) (0.0281) 

   

HIV Prevalence (-2)  

 

-0.8050*** 

(0.0250) 

-0.8298*** 

(0.02850) 

   

Foreign Aid (-2) -0.1421* -0.1764** 

 (0.0728) (0.0778) 

   

Govt. Expenditure 0.3562***  

 (0.1080)  

   

SACU Revenue  0.2411*** 

  (0.0697) 

   

Constant -0.3127 0.7076* 

 (0.6929) (0.4155) 

   

            70008.61 68607.21 

         0.0000 0.0000 

 

Standard errors in parenthesis 

***, ** and * denote statistical significance at 1, 5 and 10 percent, respectively 
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Table 8: Estimation Results 

 

Dependent variable: HIV prevalence rate 

 

Variable Regression 3 Regression 4 Regression 5 

    

HIV Prevalence (-1) 0.8354*** 0.7517*** 0.8692*** 

 (0.0660) (0.0769) (0.0595) 

    

Foreign Aid -0.2776*** -0.2355** -0.2990*** 

 (0.1032) (0.1093) (0.0891) 

    

Public Health Expenditure  

(% of GDP) 

-0.5228** 

(0.2068) 

  

 

    

Public Health Expenditure/  

(% of Total Government Expenditure) 

 -0.6746*** 

(0.2273) 

 

 

    

Public Health Expenditure/  

(% of Total Health Expenditure) 

  0.2270 

(0.3543) 

    

Constant 5.0405*** 7.4878*** 2.7437 

 (1.4615) (1.8835) (2.2002) 

    

            187.05 175.42 240.90 

         0.0000 0.0000 0.0000 

 

Standard errors given in parentheses    

***, ** and * denote statistical significance at 1, 5 and 10 percent, respectively  
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Figure 1: SACU Revenue as a Ratio of GDP in BLNS Countries (1970-2008) 

 

 

 

Source: South African Reserve Bank, World Bank World Development Indicators and 

Author’s own calculations. 
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