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EXECUTIVE SUMMARY

Introduction

Over the past three decades, Botswana has emerged as one of the few countries in the
world that has sustained rapid economic growth over an extended period. The rapid growth has
been accompanied by substantial improvements in human development indicators. Primary
school enrolment grew by an average compound growth rate of about 5.5 during 1966 to 1996. In
health care, nearly all-urban residents and over 80 percent of rural residents are within 15 km. of
primary care facility. One result of this has been a dramatic fall in infant mortality - from 100 per
1000 live births in 1971 to 45 in 1991. Before accounting for the impact of HIV/AIDS, life
expectancy at birth had risen from less than 50 years at independence in 1966 to the upper 60s in
the early 1990s.

Nevertheless, since the first AIDS case was diagnosed in Botswana in 1985, HIV/AIDS
has emerged as a major health and development concem. The rapid increase in the HIV
prevalence in the 1990s and the emerging manifestation of AIDS death are likely to reverse the
progress made in building Botswana's human capital and in improving productivity. The
UNAIDS estimated that about 35.8 percent of adults (15-49 years), that is an estimated 290,000
persons, out of Botswana's population of 1.6 million, were living with HIV (including those with
AIDS) in 1999. In addition, it is estimated that about 24,000 people died of AIDS by end-
December 1999.

The objective of this report is to provide an overview of selected likely development
impact of HIV/AIDS for Botswana. The purpose is to develop a framework for dialogue with the
Govemment, relevant stakeholders and the donor community on the appropriate actions to pursue
in support of the Government's strategy on the epidemic. The review was also initiated as an
exercise to complement the efforts of policy makers in Botswana to incorporate HIV/AIDS into
the planning process on a regular basis. As such, it is directed at the officials at the ministries of
finance and development planning. It employs conventional demographic and economic models
to analyze selected development impacts of HIV/AIDS on the economy, thereby providing an
illustration of how these impacts can be incorporated in the regular planning processes (including
annual budgeting) in the finance and development ministries of the Government. It points out the
need for monitoring the progression of the epidemic through further research and improvements
in the existing research instruments.

Selected Development Impact

This section deals with selected development impact of HIV/AIDS on the economy of
Botswana, focusing on the likely demographic effect of the epidemic and its implications for the
overall availability of labor in the economy. The objective is to outline the key factors that could
contribute to reducing both private and public savings with likely negative impact on domestic
investment and growth. In interpreting the results of the analysis, one should be cognizant of data
limitations, which include: (i) a general lack of information on many of the factors that determine
the ultimate impact of the epidemic; (ii) the uncertainty about the level of prevalence among men,
since most data on seroprevalence surveillance are obtained from antenatal clinics serving
women; and (iii) the lack of data on adult mortality that would permit validation of the impact of
HIV/AIDS on mortality levels and trends.

Demographic Impact: The reduction in population due to AIDS, unlike programs for
population control, is unusually damaging to the economy in two fronts. First, while Planned
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Parenthood and Population programs support the increase of social capital, deaths due to AIDS
do essentially the opposite; they reduce the size of the economically active population. Second,
AIDS mortality tends to impose a "shock" to the household's economic structure since the death
of an economically active individual could force changes in size, composition and socio-
economic status of the household and in the use of time devoted to building human capital. In the
presence of HIV/AIDS, long term planning could suffer when social contracts fail.

The estimates suggest that the long-term demographic impact of AIDS is likely to be
significant. The population in Botswana is estimated at 1.7 million by 2015, about a million or 67
percent lower than it would have been in the absence of AIDS. The results indicate annual AIDS
deaths increasing from 1,535 in 1991 to close to 33,000 by 2015. Closer examination of the data
reveals that the number of AIDS deaths exceeds the number of estimated adult deaths in the
absence of AIDS during this period. Majority of the AIDS deaths is expected to fall on the 15-49
years age group, that is, the most sexually active and in the prime of their productive years.

Along with the decline of population growth, life expectancy in Botswana is projected to
decrease on account of AIDS. Life expectancy at birth measures the average number of years that
a newbom child would live if mortality remained constant through out his/her lifetime. As a
result of the increasing mortality due to AIDS, life expectancy has already stagnated in Botswana
and the trend is likely to continue through 2015. Life expectancy is estimated at 33.5 years for
1999, instead of 68.8 years in the absence of AIDS, a loss of almost 35 years. By 2015, the
difference in life expectancy, with and without AIDS, is projected to reach a staggering 42.6
years.

Impact on Labor and Human Resource Development: Apart from directly reducing
population growth and life expectancy, and through them the size of the overall labor force over
time, HIV/AIDS also affects the dynamics of skill accumulation in the labor market. In the
absence of adequate time series data, the labor force is defined as the total adult population 15-64
years (i.e. the economically active population). Because the economically active population tends
to be highly correlated with the sexually active group in society, the relative effect of HIV/AIDS
is larger among this group than the general population. Although the growth rate of the
economically active population remains positive in the With-AIDS scenario, it grows slower than
in the No-AIDS scenario. This is partly because the estimated infection rate among the
economically active population peaks at almost 40 percent in 2005, compared to an estimated
infection rate peak around 36.7 percent for the total population.

The broad conclusion from the above analysis is confirmed by estimates by the Botswana
Institute for Development Policy Analysis (BIDPA, 1999), which utilized labor statistics and
analyzed them alongside age-specific HIV prevalence rates to project the effect of HIV/AIDS on
the future size of the labor force. The projections indicate that growth in the labor force will be
significantly smaller in 25 years as a result of AIDS. Without AIDS, the labor force would total
841,000 in 2025 but with AIDS, the labor force would only total 543,000, or just 66% of what it
would have been without AIDS. In terms of age profile, the labor force would also be about three
years younger (at 32.4 years) with AIDS. Because work experience is more important to skilled
than unskilled labor, the shifting of the labor force to a younger age structure would have a
slightly greater effect on skilled workers. In an environment where skilled labor is limited,
HIV/AIDS is likely to exacerbate the situation.

Macroeconomic Impact: The impact of HIV/AIDS on macroeconomic fundamentals is
much more complex than with the foregoing. From the macroeconomic perspective, HIVIAIDS is
likely to affect the savings/investment relations. Expenditures for mitigating the impact of
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HIV/AIDS at both the household and public sector levels are likely to reduce the amount of
capital (both public and private) available for more productive investment; thus the higher the
proportion of care financed from savings, the larger the reduction in economic growth resulting
from the epidemic.

The report uses a growth model extended to incorporate the increase in morbidity and
mortality resulting from HIV/AIDS. The model incorporates, among other parameters, labor
productivity losses and AIDS costs met from reduced savings. Using estimates of AIDS deaths, it
is estimated that the presence of AIDS in Botswana would reduce the average real GDP growth
rate during the period 2000 - 2015 from 4.7 percent without AIDS to 2.2 percent with AIDS. This
implies that the economy will grow 2.5 percentage points smaller by 2015 because of the
epidemic. This constitutes a projected income loss of about 17 percent of per capita income per
year for 2000-15, in part because of population decline. The model assumes that the baseline
growth rate will be positive on the basis of past experience and the possibility of other shocks have
not been incorporated. The estimates are thus conservative in view of ongoing structural changes
in Botswana that have tended to dampen growth performance.

Although the macroeconomic effects of HIV/AIDS do not appear devastating, the impact
is not uniformly felt across households. At the household level, HIV/AIDS morbidity and death
exacerbates poverty and social inequality. Lower income households will be less able than others
to cope with the medical expenses and other impacts, including loss of income. The loss of social
capital, coping mechanisms, and the resilience level of the household (that is the ability of
households with better education to cope with AIDS compared to others) are key areas requiring
policy focus.

Other Effects: HIV/AIDS will likely lead to increasing public expenditures and
decreasing government revenues, resulting in the finances of the Government of Botswana ending
up in a fiscal deficit. Estimates suggest that the deficit could grow as high as 8 percent of GDP.
This unsustainable level could necessitate cut backs in other areas of government spending if a
sustainable budget situation is to be re-established. While the magnitude of the impact of the
epidemic is subject to the limitations of existing data, it highlights the need for speedy action in
order to mitigate its negative consequences.

Policy Options

Developing a policy response to the epidemic in Botswana requires cognizance of
ongoing public, donor and private activities to mitigate its impact. National response to
HIV/AIDS was initiated shortly after the first AIDS case was reported to the Ministry of Health
(MOH) in 1987, a year after the first HIV infected person was identified. In collaboration with
the World Health Organization (WHO), MOH established the Botswana National AIDS/STD
Program and drafted an emergency plan of action, which resulted in the formation of a number of
advisory bodies and the development of new initiatives.

To support ongoing initiatives to deal with the impact of HIV/AIDS in Botswana, the
report proposes that Government's focus should be directed at: (a) further reducing the
transmission of HIV; (b) prolonging life and reducing AIDS morbidity; and (c) mitigating the
negative impact of AIDS on the economy, especially by initiating programs for skills
replacement. The report outlines the key areas of action on prevention and mitigation and
provides some cost estimates for several components/programs. Because of the limited scope of
this study and data limitations, the policy options outlined below are mainly for illustrative
purposes. They do not cover all ranges of options.
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The preliminary estimates suggest that various elements of prevention could each amount
to less than I percent of GDP per year. In terms of mitigation, orphan care, for example, is
estimated at about an average of 1 percent of GDP per year. The largest single cost element is
hospital care, which is estimated at about 4.2 percent of GDP per year on average during 2000-
2015. The latter points to the need for alternative programs for handling AIDS and terminal care.
Although the above may underestimate the likely cost of prevention/mitigation activities, they
point to the likely magnitudes and suggest that such programs can be accommodated by existing
resources of Government.

Monitoring HIV/AIDS: The establishment of the HIV sentinel surveillance sites is
providing program planners with prevalence data. Nevertheless, there is need to enhance existing
systems by the conduct of special seroprevalence surveys on target groups found in situations of
high risk, such as the military, commercial sex workers and their clients, and transport workers.
Furthermore, available evidence suggests that efforts by the National AIDS Control Program,
with the help of several NGOs and international agencies, have increased awareness of
HIV/AIDS in Botswana, its mode of transmission and its consequences. However, there is little
evidence to suggest that the average citizen considers herself/himself to be at risk of acquiring
AIDS, has a good understanding of the asymptomatic nature of STD/HIV infection, or has altered
her/his behavior to lower the risk of STD/HIV acquisition. Part of the problem is the lack of
frequent behavior studies, and their wide dissemination.

Finally, dealing with the data constraints will require identifying areas where the impact
is severe and conducting appropriate studies. An important area is the impact of HIV/AIDS on the
household. The microeconomic basis for the development impact of the epidemic indicates
substantially more damaging implications at the household level. Furthermore, prevention and
mitigation programs require more information than currently available. A household level survey
focusing on impact of HIV/AIDS on consumption (expenditures), labor supply, and coping
mechanisms could provide valuable information for designing appropriate responses to the
epidemic. Furthermore, such a survey can provide behavioral indicators that may be useful for
developing preventive messages.
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CHAPTER I

HIV/AIDS in Botswana

Over the past three decades, Botswana has emerged as one of the few countries in
the world that has sustained rapid economic growth over an extended period.' The rapid
growth has been accompanied by substantial improvements in human development
indicators. Primary school enrolment grew by an average compound growth rate of about
5.5 during 1966 to 1996. In health care, nearly all-urban residents and over 80 percent of
rural residents are within 15 km. of primary care facility. One result of this has been a
dramatic fall in infant mortality - from 100 per 1000 live births in 1971 to 45 in 1991.
Before accounting for the impact of HIV/AIDS, life expectancy at birth had risen from
less than 50 years at independence to the upper 60s in the early 1990s.

Nevertheless, since the first AIDS case was diagnosed in Botswana in 1985,
HIV/AIDS has emerged as a major health and development concern. The rapid increase
in the HIV prevalence in the 1990s and the emerging manifestation of AIDS death are
likely to reverse the progress made in developing Botswana's human capital, and in
improving productivity. This chapter deals with the status of the epidemic and discusses
some of the factors that could contribute to high prevalence rates. It serves as a prelude to
a detailed analysis of the likely demographic and economic impact of the epidemic in
Botswana.

A. HIV Prevalence

As in other countries, the principal source of data for monitoring HIV prevalence is
the sentinel surveillance system (SSS). It includes data gathered at antenatal clinics
(ANCs) and facilities for sexually transmitted disease (STD) and tuberculosis (TB).
These are usually supplemented by information from blood transfusion services.2 The
first survey of HIV prevalence among pregnant women attending antenatal clinics was
conducted in 1992.

The Surveillance at Antenatal Clinics: The survey of pregnant women at
antenatal clinics forms the basis of the SSS in Botswana. It is currently the best available
method for estimating HIV prevalence among the adult population. The surveys have
been conducted since 1992 at six to eight sites on an annual basis over a- period of eight
weeks, with Gaborone and Francistown always included, while the other six sites vary
from year to year. The subjects enter the sample as they come, until the expected number
of 300 or 800 sample per ANC clinic is attained. Table 1.1 assembles the outcome of the
surveys for 1992-98, which indicates HIV prevalence rate for pregnant women ranging
from 7.5 percent in Boteti in 1992 to 49.9 percent in Selibe Phikwe in 1998. The wide
variation in prevalence rates is partly a reflection of the timing of the first HIV incidence

' Refer to World Bank (1999), Botswana - A case Study of Economic Policy Prudence and Growth, Washington DC.
2 Although all donated blood in Botswana is tested for HIV, the results of the tests are not available to the public
because of the need to safeguard the integrity of the country blood supply system.
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in different parts of the country, and partly the nature of reporting.3 The estimated
prevalence rates among the sample of pregnant women in Botswana show a remarkable
consistent upward trend in almost every site. As has been observed in other parts of Sub-
Sahara Africa, there is a substantial convergence between the prevalence rates observed
at sites in major urban areas and those outside major urban areas (rural),4 although the
catchment served by the relevant health institutions could have both urban and rural
patients.

Table 1.1: HIV Surveillance Data by Site

Area Site 1992 1993 1994 1995 1996 1997 1998 1999
Rural Boteti 7.5

Chobe 18.3 37.9 38.3 50.8
Ghanzi 9.5 18.9 22.3
Kgatleng 30.5 29.5
Kweneng 13.7 18.9 43.8 _ _ 37.2
Lobatse 17.8 38.9 33.7 31.3
Mahalapye 28.2 32.0
Maun 12.7 33.1 33.5
Ngami/Maun 19.4
Serowe 19.9 29.9
Serowe/Palapye 34.4 41.8
Southemn 16.0 21.8 24.7
Tutume 23.1 30.0 37.5

Urban Francistown 23.7 34.3 29.7 39.6 43.1 42.9 43.0 42.7
Gaborone 14.9 19.2 27.8 28.7 31.4 34.0 39.1 37.1
Selebi-Pikwe _ _ 27.0 37.8 49.9

Source: UNAIDS: Botswana - Epidemiological Fact Sheet on HIV/AIDS and Sexually Transmitted Diseases,
November 1999; and NACP, Sentinel Surveillance Report 1999, Ministry of Health, 1999.

In general, estimates of prevalence rates based on ANC data may be biased,
because of the method of data collection (which focuses mainly on pregnant women) and
thus their extrapolation to the general population would be problematic for the following
reasons. First, data from ANC do not include those who use private facilities (typically
the higher and medium income groups) and those with no access to such facilities (poor
rural residents). The former could have high-risk behavior because of mobility, while the
latter are more likely to have less access to information and be prone to high rate of
infection. Second, ANC attendees are sexually active group and it cannot be assumed that
all women of child bearing age are sexually active nor are those outside the child bearing
age not sexually active.

In addition, the method of sampling in Botswana introduces specific biases in the
ANC data. First several clinics are included in each site, rather than a single clinic,
making it difficult to ascertain the catchment area for the site;5second, certain sites are

3The first set of surveillance data for HIV were recorded in Boteti and Gaborone, with rates of 4. 1 percent and 6.0
percent respectively.
4 The differentiation used by the UNAIDS for major urban areas (urban) and outside urban areas (rural) is not based on
a strict criteria. Urban areas refer to metropolitan areas, while rural areas may not be strictly rural.
5 This is necessitated by Botswana's small population and limited coverage at each clinic, especially outside the main
metropolitan towns.
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not covered every year, making it difficult to identify trends and patterns in different
communities; and finally, the sentinel sites do not correspond to the census sampling
frame, thereby making sub-national projections difficult.

Prevalence Rates for STD Patients: Except for 1996, the Sentinel Surveillance
System has also provided information on the pervasiveness of HIV in patients with
sexually transmitted diseases (STD) through routine analysis of blood samples. The
procedure is similar to the methodology used for ANC in that a target of 250 or 300
samples are collected in the selected six sites, with Gaborone and Francistown analyzed
on an annual basis while the other sites feature every other year. Unlike the ANC, the
sample includes both sexes but it is collected on a first-come basis until the target is
reached.

The estimated prevalence rates, surprisingly, do not exhibit significant variation in
any single site over time. Differences in the rates among sites could be attributed to the
likely onset of the epidemic at the given location; they reflect largely the relative
homogeneity of HIV prevalence rates at the different sites. Because the sample of STD
patients is not reflective of the general population, in general, the figures portray HIV
prevalence rates than of the general population.6

Table 1.2: HIV Prevalence in Selected Sample of STD Patients

Area Site 1992 1993 1994 1995 1996 1997 1998 1999
Rural Chobe 43.6 41.0 56.7

Ghanzi 15.2 11.5
Kgatleng 33.7 51.6
Lobatse 16.2 50.6 49.3 44.2
Mahalapye 23.2 36.9 52.7
Serowe 48.7
Serowe/Palapye 34.5 57.6

Urban Francistown 48.5 53.8 50.7 60.1 62.0
Gaborone 21.8 30.2 38.1 34.9 39.8 ___ 50.7

Source: UNAIDS: Botswana - Epidemiological Fact Sheet on HIV/AIDS and Sexually Transmitted Diseases,
November 1999, and NACP, Sentinel Surveillance Report 1999, Ministry of Health, 1999.

Other Source of HIV Prevalence Data: Analysis of data from blood transfusion
services provides a complementary source for information on HIV prevalence, although
the sampling is not necessarily random. Every year, the Botswana Blood Transfusion
Services (BBTS) collects blood from voluntary blood donors at sites generally mirroring
the sentinel sites. Every unit of the blood is screened for syphilis (VDRL), hepatitis
(HbsAg) and HIV. The information on HIV prevalence in this sample is not available to
the public in order to protect the integrity of the blood transfusion system. Nevertheless,
data available for 1990-91, indicate substantially low level of infection among this group
compared to the samples from ANC (Figure 1.1). No information on age and gender was
available.

6 Analysis of TB patients provides similar levels of HIV prevalence as in the case of STD patients. They range from
21.3 percent in Kweneng in 1993 to 52.32 percent in Gaborone. Since STD and TB constitute opportunistic diseases,
the higher-level prevalence rates are not surprising.
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Figure 1.1: HIV Prevalence Rates Based on Blood Transfusion Services Data: 1990-91
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Source: UNAIDS: Botswana - Epidemiological Fact Sheet on HIVIAIDS and Sexually Transmitted Diseases,
November 1999

Estimated Number of HIV Infection in Botswana: In order to derive the national
prevalence rate of HIV infection, the UNAIDS/WHO working group on Global
HIV/AIDS Surveillance, in collaboration with national and regional expects, adopted the
following approach:

* All previous data from sentinel surveillance in Botswana were reviewed and median
rates were calculated for "major urban areas" and "outside major urban areas". The
figures were then applied to the official urban-rural population distribution in
Botswana.

* The WHO Epimodel 27 was applied to the derived data to yield estimates for HIV and
AIDS incidence by age and gender.

On the basis of the above, it is estimated by the UNAIDS (2000) that about 35.8
percent of adults (15-49 years), that is an estimated 280,000 adults were living with HIV
(including those with AIDS) in Botswana in 1999. For the general population, it is
estimated that about 290,000 adults and children in Botswana were infected with HIV,
whether or not they have developed symptoms of AIDS.

B. AIDS Statistics

The AIDS/STD Unit of the Ministry of Health maintains statistics on reported full-
blown AIDS cases in Botswana. The total number of cumulative reported AIDS cases by
end-December 1997 was 5,340 (Figure 1.2). This number is likely to be lower that actual

7Epimodel 2 is a microcomputer program originally developed by the WHO Global Program on AIDS to make
medium term (less than 5 years) estimates of the number of persons with HIVIAIDS.
s There three sources for data on AIDS cases in Botswana: the AIDS/STD Unit, linked to laboratory requests for HIV
testing; reports by the Health Statistics Units based on death data by health institutions; and the Vital Events data
produced by the Civil Registration System. Each is characterized by various forms of under-reporting and
inconsistencies.
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number of AIDS cases for the following reasons: (a) inadequate diagnosis, especially
because of the relationship between opportunistic diseases like TB and AIDS; (b) failure
to seek hospital services, especially in remote rural areas with no health facilities; and (c)
poor maintenance of diagnostic AIDS data at health units, especially at the onset of the
epidemic.9

Figure 1.2: New and Cumulative AIDS cases in Botswana
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Source: AIDS/STD Unit of the Ministry of Health

Despite the deficiency in the reported AIDS cases, the pattern of evolution reflects
the exponential growth characteristic of the epidemic. It is also reflective of the high rate
of HIV infection in sexually active adults in Botswana. The pattern of AIDS cases is also
a cause for concern:

* The reported AIDS cases are primarily clustered in the 20-59 years age group that
accounted for 78 percent of all cases in 1997 (Figure 1.3). With the rise of new
infections increasingly concentrated in this age group, HIV/AIDS epidemic is likely
to have substantial impact on the demographics of Botswana during the next few
years.

* Although the rate of progression from HIV infection to full blown AIDS is faster in
women than men, it still a concern that female AIDS cases are much higher than male
counterparts in the 20-29 age group. In 1997, 67 percent of all reported cases in the
age group were female.

* Eighteen percent of reported AIDS cases in 1997 were children under 4 years of age.
Mother to child (MTC) transmission, therefore, appears to be a signIificant mode of
transmission in Botswana.

9 Poor reporting on the part of the individual is partly attributed to the lack of effort to test for HIV/AIDS and partly
the unwillingness to own up because of the stigma associated with HIV/AIDS.
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Figure 1.3: Age/Sex Composition of New AIDS Cases in 1997
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Source: UNAIDS: Botswana - Epidemiological Fact Sheet on HIV/AIDS and Sexually Transmitted
Diseases, November 1999

C. Factors Exacerbating HIV/AIDS Spread in Botswana

Identifying the key risk factors in the spread of HIV is important for two purposes.
From an analytic point of view, it is necessary to incorporate information of risk groups
for projection purposes. Similarly, knowing the groups with high risk, is useful for policy
forrnulation. The discussion in this section focuses on two issues relevant for the spread
of HIV: (a) sexual behavior and partnering practices; and (b) knowledge of preventive
measures. Both factors are influenced by poverty and migratory practices in Botswana.

Sexual Behavior and Partnering Practices: Information on knowledge and
behavior related to HIV/AIDS, is essential for identifying population groups in Botswana
at risk of HIV infection. It is also useful for assessing changes over time for evaluating
the effectiveness of public prevention efforts. Unfortunately, such information is limited
in Botswana. The majority of information on sexual and partnering behavior is limited to
descriptive sources, including the knowledge, attitudes, behavior and practices (KABP)
survey in 1992, the national census of 1991, and a review of socio-economic and cultural
practices influencing the transmission of HIV undertaken in 1996.

With respect to sexual practices, in the 1992 base-line study of 18-25 year age
group of male and female, 55 percent of male and 29 percent of female reported to have
one or more casual partner (beside the regular partner) over the past year. Although,
outdated, a study in 1988 also found that the median age at first sexual intercourse for
females in the age group 20-24 years was 17.2 years, while that for the 45-49 years was
18.1 years.'0 It indicates that first sexual contacts are starting more progressively at a

to Sources cited as DHS/1988 in UNAIDS, Botswana - Epidemiological Fact Sheet on HIV/AIDS and Sexually
Transmitted Diseases, 1999.
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younger age, which is consistent with trends in other African countries. 1 Research in
other African countries suggests that this difference in age of first sexual contact is not a
factor of memory (poor recollection of older respondents) but an actual shift to younger
age (particularly noted among young women) for first sexual experience.

Unfortunately, detailed and current information on both proximate factors (such as,
frequency of partner change) and contextual factors (socio-cultural and demographic
variables) of specific population groups at risk, are not available. Such information is
vital for deternmining what behaviors and thus what populations are most at risk of HIV
infection and transmission (target behavior and target groups); and for understanding
what prevention messages and programs would be effective in reducing this risk in
slowing the growth of the epidemic. Research in other countries suggests that
commercial sex workers, commercial sex clients and persons who migrate for
employment, are some of the population groups practicing risk behavior.

Knowledge of Preventive Measures: Several studies indicate that sexually
transmitted diseases (STD) are well known in Botswana, with AIDS being the most
widely known. Knowledge of preventive measures is also well widespread. The 1992
base-line survey found that 84.3 percent in Gaborone, 76 percent in Francistown, and
69.8 percent in Maun (three major urban towns) indicated knowledge of at least two
correct methods of HIV prevention. For the whole sample, an average 80 percent of
respondents correctly cited at least two acceptable ways of protection from HIV
infection. Similarly, a 1996 study on condom use in risk sex, found that 85 percent of the
respondents among the 18-25 year age group had used condom during their last sexual
encounter.'2

An analysis of risk factors contributing to the exacerbation of HIV/AIDS in
Botswana thus identifies two key factors:

* Multiple and frequent change of sexual partnership is facilitated by high mobility of
the population. Higher mobility is further facilitated by rapid urbanization, the
tradition of having several homes (village, lands and cattle posts), and accentuated by
the good quality of local transportation.

* Poverty, unemployment, and gender inequality coupled with the erosion of traditional
safety nets and safeguards led to lesser controls on social behavior.

lA KABP study for Lesotho for the same year (1998/90) found that the mean age at first sexual intercourse, by current
age of respondent, was 20.1 years for the 45-49 years age group, but 18.7 years for the 25-39 years age group, and 17.5
years for the 20-25 years group (Reference: NAPCPtWHO, National KABPIPR Survey on AIDS, 1990).
'2Sources cited as DHS/1988 in UJNAIDS, Botswana - Epidemiological Fact Sheet on HIV/AIDS and Sexually
Transmitted Diseases, 1999.
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D. Policy Conclusions

The overview of the status of HIV/AIDS in Botswana has highlighted a number of
immediate actions that could be undertaken. While awaiting a detailed analysis in
subsequent chapters on the demographic and some aspects of the development impact of
the epidemic (as well as discussion on ongoing interventions), the following propositions
stand out:

Enhancing the sentinel surveillance system: The establishment of the HIV
sentinel surveillance sites is providing program planners with prevalence data from two
population groups: ANC attendees and STD patients. The first could be a reasonably
good proxy for the general population under certain sampling refinement, and the second,
for persons practicing behaviors that are obviously at risk in acquiring infections. In
addition, information is currently available from blood donor although it is not factored
into national discussion.

On the other hand, there have not been any special seroprevalence surveys on target
groups found in situations of high risk, such as the military, commercial sex workers and
their clients, and transport workers. Furthermore, the KABP surveys have been irregular
and it is not possible to derive national trends from these studies. Ascertaining HIV
prevalence levels and behavior profiles among likely risk groups would provide
important information in defining core and non-core groups in Botswana, as well as
baseline data for monitoring effectiveness of intervention. Additionally, such
information would assist in decisions regarding the feasibility of aggressive campaign
strategies.

Targeted Information Flow: Available evidence suggests that efforts by the
National AIDS Control Program (NACP), established in 1987, with the help of several
NGOs and international agencies, have increased awareness of HIV/AIDS in Botswana,
its mode of transmission and its consequences. However, there is little evidence to
suggest that the average citizen neither considers herself/himself to be at risk of acquiring
the virus (even though he/she has a good understanding of the asymptomatic nature of
STD/HIV infection), nor has altered her/his behavior to lower the risk of STD/HIV
acquisition. Part of the problem is the lack of behavior studies, alluded above, and its
wide dissemination.

To facilitate individual assessment of risk and behavior change towards prevention,
aggressive, accelerated and intensive peer education efforts must be targeted at identified
risk groups (e.g. the adolescents). These efforts will require increased and frequent
behavior and epidemiological research to determine who in Botswana is playing the most
active role in transmitting STD/HIV (the core group) within the population, through
unprotected sex and frequent changes in sexual partners, for example. Such research on
target groups, would be of great help in Botswana provided it uses appropriate code of
confidentiality, in providing counseling, partner referral and follow-up activities.
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CHAPTER II

The Demographic Impact of HIV/AIDS

Since independence, mortality rates have declined consistently in Botswana, life
expectancy has increased, and impressive gains have been made in reducing infant and
child mortality. The onset of HIV/AIDS over the past two decades has, however, caused
a reversal in these trends and is likely to result in a demographic profile that may have
major implications for labor and the production base of the economy. This chapter sets
out to review the likely demographic changes in Botswana brought about by the
HIV/AIDS epidemic. The first section discusses the modeling process, followed by an
impact analysis in section B. The conclusions are outlined in section C with some key
policy implications.

A. Modeling HIV/AIDS

Introduction: Analyzing the future demographic impact of HIV/AIDS requires a
sound methodology for projecting the number of future HIV infections and for
determining the effect of those infections on the future pattern of adult and child deaths.
A number of demographic models have been used to study the future impact of the
epidemic. Despite the care taken in deriving existing estimates of HIV prevalence, their
accuracy is impaired by data deficiency. Given the uncertainty that surrounds many of
the assumptions made in both estimating and projecting the course of the epidemic, it is
desirable to explore various models. This study, therefore, focused on seven different
demographic models (Annex I).' The application of a number of models to the Botswana
data is to emphasize the fact that different models perform differently in providing
answers to the key concerns in modeling the future pattern of the epidemic. The review
also helps to stress the fact that there is as yet insufficient information and understanding
of the intricacies of HIV/AIDS transmission in Botswana so as to predict with any
reliability the likely future of the epidemic in various settings. Using different models
provide an opportunity to discuss likely range of effect of the epidemic.

Common to all the models used in analyzing the demographic impact of HIV/AIDS
is a two stage estimation framework: first, the models estimate the annual incidence of
AIDS on the basis of recent estimates of HIV prevalence; second, by making assumptions
about the probability of progress from HIV infection to AIDS and from AIDS to death,
estimates of the annual number of deaths caused by AIDS are obtained. The growth of
HIV infection is usually based on the hypothesis that many growth phenomena
(especially of epidemics) in nature show an "S" shaped pattern, with initially slow growth
speeding up before slowing down to approach a limit (Fig. 2.1). These patterns can be
modeled using several mathematical functions. The generalized logistic curve is a widely
used as flexible function for growth modeling and presents a possible basis for AIDS
modeling. Based on the review of the merits and the demerits of the various demographic

' They are the Edelston's simple AIDS model, the Logistic curve model, tlNAIDS' Epimodel, the Wilkie's Actuarial
model, the IwgAIDS model, the Actuarial Society of Southern Africa (ASSA) model and DemProj by the Futures
Group International.
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models in Annex I, it was decided to use the outputs of the DemProj as the basis for the
analysis of the demographic impact for Botswana, although the results of the ASSA
model and other studies would be discussed for comparative purposes.

Figure 2.1: Observed Epidemiological Pattern
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The Demographic Projections (DemProj) Model: The DemProj model forms
part of a window-based projection models referred to as Spectrum,2developed by the
Futures Group International with funding from USAID. The model employs a two stage
estimation framework: first, it estimates the incidence of AIDS on the basis of recent
estimates of HIV prevalence; and second, by making assumptions about the probability
of progress from HIV infection to AIDS and from AIDS to death, various demographic
assumptions are derived.

The base year in the model is 1981, which uses the 1981 census data for the
population, prior to 1985 when the first AIDS case was diagnosed.3 And employs
estimates of total fertility rate, age distribution of fertility, life expectancy at birth, life
table and international migration by sex (Annex I). It is assumed that the transmission
rate is essentially through three modes: sexual contact (83 percent), perinatal (15
percent), and blood transfusion (2 percent) based on available information (Chapter 1).
The model reasonably tracked the population trends as illustrated in the With-AIDS age
profile for 1991 compared with the actual 1991 estimated based on the Population Census
(Figure 2. 1).

2 The Spectrum Models were developed by the Policy Project, a United States Agency for International Development
(USAID) - funded project implemented by the Futures Group International. Two sub-routines, DemProj and AIDS
Impact Model (AIM) are used.
31981 Population Census presents the best available data, prior to the first HIV diagnosis in 1985, which is used to
project the population in 1991 that is compared with actual census population in 1991. Population Census is undertaken
on a 10-year cycle in Botswana.
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Figure 2.2: Comparison of Population With-AIDS Projection with Actual 1991 Age
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B. The Demographic Impact of HIV/AIDS

The following section assesses the impact of HIV/AIDS by considering the
demographic variables such as total population size, additional death due to AIDS, the
crude death rate, the life expectancy at birth and infant mortality. The demographic
impact of HIV/AIDS is assessed by comparing estimates and projections that make
allowance for the impact of AIDS with estimates and projections that hypothetically
exclude AIDS. The discussing uses the information generated by the DemProj model,
with comparative reference to ASSA and the results generated by other agencies.

AIDS Mortality: The estimated number of deaths from 1998 through 2015
attributable to HIV/AIDS is presented in Table 2.1. Also shown are the projected number
of deaths assuming that there is no such epidemic. The results indicate AIDS death rate of
about 14 percent per annum, and that the impact of AIDS on the number of deaths
reaches its peak by 2009 and declines thereafter on the assumption that the number of
new infections will eventually stabilize. Closer examination indicates that that by the year
2007, the number of AIDS deaths will exceed the number of normal deaths.

Crude Death Rate: The impact of AIDS on the crude death rate is usually severe
in countries with high HIV prevalence. Per DemProj model, the crude death rate for
Botswana was projected to decline from 6.1 per 1,000 in 2000 to 3.8 per 1000 in 2015 in
the absence of AIDS, whereas with AIDS the crude death rate is projected to reach 23.2
per 1000 in 2015. That is, by 2015, the crude death rate is projected to be approximately
five times higher than it would have been in the absence of AIDS. An alternative estimate
by the UN (1999) indicates that if AIDS had not spread, the crude death rate in Botswana
would have been 12 deaths per 1,000 in 1995-2000 and would have declined to 17 deaths
per 1000 in 2005-2010. Because of AIDS, the crude death rate is estimated to be 12.7 per
1000 in 1991-1995 and is projected to rise to 27.2 deaths per 1000 in 2000-2005 before
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tapers off to 27.8 deaths per 1000 in 2005-2015. AIDS is thus expected to double the
crude death rate of Botswana.

Table 2. 1: Mortality Impacts, With and Without AIDS

1991 1996 2000 2005 2010 2015
AIDS deaths 1,533 12,974 23,993 38,384 40,203 33,070
Cumulative AIDS deaths 2,357 44,442 123,309 296,813 502,721 677,437
Young adult deaths With AIDS 3,044 12,850 22,822 33,845 33,672 28,328

No AIDS 1,230 1,258 1,272 1,248 1,157 1,063
Under 5 years With AIDS 140.5 146.1 158.1 162.7 147.6 125.5

No AIDS 131.0 115.2 103.7 90.1 77.0 65.5
Crude death rate With AIDS 10.0 16.5 22.7 29.6 28.4 23.2

No AIDS 8.2 6.9 6.1 5.2 4.4 3.8
Crude birth rate With AIDS 38.8 35.7 33.6 32.6 32.1 31.7

No AIDS 40.1 38.5 37.9 36.5 34.1 31.8

Infant Mortality: A contributory factor in the expected high crude death rate is the
expected increase in infant mortality. It is estimated that approximately one-fourth to
one-third of the children born to HIV-positive women is likely to acquire the infection
from their mothers. Table 2.2 presents the infant mortality rate for Botswana, taking into
account the impact of AIDS and in the absence of it. Even with AIDS, the infant
mortality rate is expected to decline, but such a decline is expected to be less steep. While
the various models used different initial estimates of mortality, they all reach broad
conclusions about the magnitude of the impact in the outer years, with HIV/AIDS
reducing the positive impact of gains in health care over the past three decades.

Table 2.2: Comparable Projected Infant Mortality Rates, With and Without AIDS
(Per 1000 Population)

Indicator 1991 1996 2000 2005 2010 2015
DemProj

With AIDS 78.9 75.7 76.7 70.8 60.3 50.0
Without AIDS 78.7 74.5 72.8 64.5 53.7 44.0

US Census Bureau
With AIDS 59.3 55.2
Without AIDS 36.4 26.3 1

Population Size: Figure 2.3 presents the projected population size from 1998 to
2015 taking into account the demographic impact of AIDS as well as the hypothetical
projected population excluding the impact of AIDS. The absolute difference between the
projected population with and without AIDS indicates that the cumulative impact of
AIDS. The population in Botswana is estimated at 2.8 million by 2015, about 1.2 million
fewer or 67 percent lower than it would have been in the absence of AIDS. In general, it
might be concluded that although AIDS has a very serious relative effect on population
size over the long term, it is not expected to lead to absolute population decline during
the projected period.4

4 The estimates do not assume major behavioral changes which is likely to alter the trend in the long term population
growth.
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Figure 2.3: Population Size With and Without AIDS
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Population Growth: In view of the above, it is expected that the rate of population
growth would decline mainly because of the increase in mortality brought about by the
HIV/AIDS epidemic (Figure 2.4). An increased use of condoms to prevent the spread of
HIV could also contribute to the decline but this has not been factored into the analysis.

Figure 2.4: Annual Rate of Population Growth With and Without AIDS
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In the absence of AIDS, it is projected that Botswana's population would have been
growing at about 2.9 percent by 2015. With AIDS, the impact is likely to be staggering.
Estimated at 2.9 percent per annum in the early 1990s, the growth fell to 1.1 percent a
year by 2000, and is expected to decline to an alanning 0.9 percent by 2015. Comparable
estimates by the UN and other researchers confirm this trend.
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Life Expectancy: Along with the decline on population growth, life expectancy in
Botswana is expected to decline on account of AIDS. Life expectancy at birth measures
the average number of years that a new born child would live if mortality remained
constant through out his/her lifetime. As a result of the increasing mortality due to AIDS,
life expectancy has already stagnated in Botswana and the trend is likely to continue
through 2015. Life expectancy is thus estimated at 31.0 years for 2000, instead of 69.2 in
the absence of AIDS, a loss of almost 38 years. 2010 project the difference in life
expectancy with and without AIDS projected to reach a staggering 42 years by 2015.
Comparable estimates of life expectancy With-AIDS by the US Bureau of Census is 37.8
years in 2010, a loss of about 30 years. In general, all the models point to a devastating
impact of HIV/AIDS on life expectancy in Botswana by 2010-15 in the absence of a
major response to the epidemic.

C. Conclusions

This chapter has documented the likely impact of HIV/AIDS on the demography of
Botswana. The toll of the epidemic is now becoming obvious and it is likely to worsen in
the medium term. Nevertheless, before arriving at some policy conclusions, the
limitations of the analysis need to be highlighted as a basis for qualifying the conclusions
of the analysis.

Limitations: The precise magnitude of the epidemic is difficult to determine
because of the following:

- As the results of the alternative models indicate, there is a general lack of information
on the many factors that determine the ultimate impact of the epidemic. Thus, there
is the need for a better understanding of the distribution of the time of progression
from HIV infection to AIDS and from AIDS to death. Small changes on the
assumptions made regarding the progression time can have important effect on the
ultimate mortality estimates.

* The type of data which serves the basis of analysis are also subject to many
limitations (Chapter I). In particular, there is considerable uncertainty about the level
of prevalence among men, since most data on seroprevalence surveillance are
obtained from antenatal clinics serving pregnant women. Data from STD sources are
equally biased.

* The lack of adequate data on adult mortality that would permit a validation of the
impact of HIV/AIDS on mortality levels and trends needs to be rectified. It is
therefore necessary to establish an HIV/AIDS monitoring system that recognizes the
multi-sectoral nature of the epidemic. Surveys and other data gathering sources
should thus go beyond epidemiological needs.
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* It is worth noting that most HIV/AIDS projection models, such as the Epimodel, were
developed with specific objectives in mind.5 They were not intended to be used to
provide information for all eventualities. Therefore, diversities in results should be
recognized in deriving policy conclusions.

In view of the above, there is a need for a nationally representative survey, to
collect relevant data for the estimation of HIV prevalence and for the purposes of
medium to long-term projections. Information on the number of deaths occurring in a
household over a given period, for example, together with the age and sex of the diseased
or information related to the number of orphans, etc. could provide crucial data for
validating estimates about the course of HIV/AIDS epidemic. Socio-economic data also
provides information that would permit the identification of vulnerable and high-risk
groups.

Policy Conclusions: Despite the uncertainties surrounding any measure of the
impact of HIV/AIDS on the demography of Botswana, it is important to underscore that
all available data buttress the case for concern. The epidemic is already widespread and
if the projections assembled in this report is reflective of the pattern of development in
the medium-term, then AIDS is expected to have a major detrimental effect on the
population dynamics of Botswana in the absence of an effective measure to steam the
rapid spread of HIV. In summary AIDS will:

* Have an important effect on the annual rate of population growth in Botswana. But
the most dramatic effect of AIDS is its impact on life expectancy at birth. In
Botswana life expectancy is expected to sharply drop, reversing the substantial gains
made since the 1 960s.

* Affect infant and child mortality. Infant mortality is projected to fall during the
projected time period, but at a slower rate than in the absence of AIDS.

e Exacerbate the problem of the number of orphans (defined as children without
mothers). With an estimated AIDS related deaths of about 36,000 deaths per year
during 2000-2015, the estimated average number of orphans is expected to increase
by 18,000 per year.

In view of the above, Government authorities, in conjunction with the civil society,
urgently need to strengthen HIV/AIDS awareness programs for the general population,
focusing on the seriousness of the HIV/AIDS epidemic and take action to support
preventive measures and to mitigate the impact of the epidemic. From the planning
perspective, steps need to be taken to factor the above demographic information into the
planning process in Botswana. Since the accuracy of existing estimates are limited by
data inadequacies, the establishment of socio-economic monitoring programs would be
desirable.

5 The Epimodel, for example was developed in order to make short-term projections of the expected number of AIDS
cases in African countries. It was not intended to be used for long-term projections.
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CHAPTER III

The Macro-Economy and HIV/AIDS

Beyond changing the demographic structure of a country, HIV/AIDS could have
substantial impact on productivity and consequently savings/investment relations and
growth. However, these relationships are complex. For example, in the presence of
surplus labor and differential wage rates in various categories of labor, as a result of the
epidemic, the choice in production technique may likely shift the relative prices of the
factors of production and thus the effect on growth becomes ambivalence. The objective
of this chapter is to investigate the likely impact of the epidemic on the macro-economy
of Botswana. It reviews Botswana's growth record and highlights the likely impact of the
epidemic on key macroeconomic fundamentals using the results of ongoing studies
commissioned by the Government and estimates generated by the AIM model.

A. Botswana's Economic Growth Record'

Botswana is one of a very small group of countries in the contemporary era, and
virtually the only African country that has sustained rapid economic growth over an
extended period of time. Between 1966 and 2000, real per capita GDP growth averaged
nearly 8 percent per annum. From being one of the 25 poorest countries in the world in
1966, with a per capita income of about $660, Botswana has graduated to a middle-
income country, with an income per head of over $3,000 in 1998.

Minerals have provided the basis for Botswana's high level of economic growth;
the country is now the third largest African mining producer by value, after South Africa
and Democratic Republic of Congo (DRC) and the second largest diamond producer in
the world. The mining sector's contribution to GDP has risen from only 1 percent in
fiscal year 1971/72 to nearly 40 percent of GDP by 2000. However, mining has not been
the main source of growth as the government, manufacturing, service and traditional
sectors of the economy have grown as well.

Botswana's growth has been supported by prudent and pragmatic government
economic policy. It is not unusual for an economy heavily dependent on one mineral
export to experience booms and dramatic slumps. Botswana's mineral sector has indeed
exhibited such a pattern, but government has been successful in managing this by
building substantial savings- an average of 30 months of import cover-- to act as a shock
absorber during bad times. It has also used revenues and savings from the mining sector
to invest in infrastructure and skills necessary to diversify the economy.

Poverty levels have fallen during this period of sustained growth. According to
National Household Income and Expenditure Surveys (HIES) undertaken in 1985/86 and
1993, national poverty levels declined from 59 percent to 47 percent of the population.

' For a review of Botswana's growth record refer to World Bank (1999), Botswana: A Case Study of Economic Policy
Prudence and Growth, AFTMI, Washington, DC.
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In terms of households, the poverty rate declined from 49 percent of households to 38
percent during the same period. Despite these improvements, poverty levels are still high
in relation to the overall per capita GDP and the sustained rate of economic growth. A
contributing factor to income inequality and poverty in Botswana may be the high level
of unemployment. The most recent Labor Force Survey (1996/97 LFS) indicated
unemployment at 21 percent, an increase of 5 percentage points from the 1984/85 LFS.

Botswana's compelling story of economic growth and success is seriously
threatened by HIV/AIDS. Botswana's HIV prevalence rates are among the highest in the
world and have the potential to slow down economic growth and poverty reduction
efforts significantly through such channels as falling investment, reduction of skilled
labor and losses in worker productivity, as well as through lower government revenue
and higher spending. Analyzing the inter-dependence and impact of these variables is an
evolving discipline and, despite their importance to the economic planning process, the
exercise is only at an early stage. The following review utilizes the few assessments that
have been undertaken, primarily relying on the recent work undertaken by the Botswana
Institute for Development Policy Analysis (BIDPA), supplemented by analysis using the
AIM model.

The economic effects of HIV/AIDS would be felt first by individuals and their
families, then ripple outwards to firms and businesses and the macro-economy. The
following discussion primarily focuses on the macro-economy. Within the macro-
economy, the following key economic variables are considered the most relevant: labor
force, productivity and wages; savings, investment and consumption; and government
revenues and expenditures. The impact on poverty and inequality is also explored.

B. Impact on Labor and Human Resource Development

Apart from directly reducing population growth and life expectancy, and through
them the size of the overall labor force over time, HIV/AIDS also affects the dynamics of
skill accumulation in the labor market. AIDS tends to kill prime age adults, many of who
are skilled and at the peak of their economic productivity. This section focuses on the
impact of HIV/AIDS on labor supply and human resource development in Botswana. It
also discusses the likely impact on public sector staffing, since the public sector is the
single largest employer of labor.

Labor Force Participation: Botswana's high HIV/AIDS prevalence is likely to
have a major impact on the labor force by affecting its size, employment levels,
productivity and wages. The 1995/96 Labor Force Survey (LFS) provides information on
the existing size, age and distribution of the labor force and, in combination with the
population census, produces labor force participation rates (LFPR). The total labor force
in 1995/96 was 401,000, or 48 percent of the working age population, with a maximum
LFPR of 67 percent in the 30-34 age category (Figure 3.1). This is reflective of youthful
labor force participation and one, which could be substantially impacted by the AIDS
epidemic.
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Figure 3.1: Labor Force Participation Rates (in Percentage)
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Of the total labor force of 401,000, nearly 53 percent were employed in the formal
sector of the economy. The rest was employed in traditional agriculture (10 percent), and
urban informal sector (13.5 percent), or were classified as unemployed (23.2 percent).
The high rate of unemployment supports the hypothesis of a labor surplus economy.
Furthermore, classification by skill levels indicates that about 80 percent of the labor
could be categorized as unskilled.

Figure 3.2: The Size of the Labor Force - With and Without AIDS
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In the absence of an adequate time series, the labor force is defined as the total
adult population 15-64 years (i.e. the economically active population). Figure 3.2
presents the total economically active population, with and without AIDS . Because the
economically active population tends to be highly correlated with the sexually active
group in society, the relative effect of HIV/AIDS is larger among this group than the
general population. Although the growth rate of the economically active population

2 The magnitude of the economically active population in the No-AIDS scenario is obtained by adding back the AIDS
deaths among the economically active and applying fertility and mortality rates of the total population.
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remains positive in the With-AIDS scenario, it grows slower than in the No-AIDS
scenario. This is partly because the estimated infection rate among the economically
active population peaks at almost 40 percent in 2005, compared to an estimated infection
rate peak around 36.7 percent for the total population.

The broad conclusion from the above analysis is confirmed by estimates by BIDPA
(1999), which utilized labor statistics and analyzed them alongside age-specific HIV
prevalence rates to project the effect of HIV/AIDS on the future size of the labor force.
The projections indicate that growth in the labor force will be significantly smaller in 25
years as a result of AIDS. Without AIDS, the labor force would total 841,000 in 2025
but with AIDS, the labor force would only total 543,000, or just 66% of what it would
have been without AIDS. In terms of age profile, the labor force would also be about
three years younger (at 32.4 years) with AIDS. Because work experience is more
important to skilled than unskilled labor, the shifting of the labor force to a younger age
structure would have a slightly greater effect on skilled workers. In an environment
where skilled labor is limited, HIV/AIDS is likely to exacerbate the situation.

Worker Productivity: The productivity impact of AIDS-related illness comes
from workers taking time off work because they are sick and also those at work working
less hard because of illness or anxiety. Working days will be also be lost because of
HIV/AIDS infection of workers' family members, as employees take time off to look
after sick relatives. These effects will reduce the supply of labor and increase its cost. A
second channel through which AIDS can affect productivity is through the disruptive
effects of more frequent replacement of workers. Even if sick or dying workers can be
replaced, their replacements will not immediately reach the same levels of productivity;
this effect will be more pronounced where experience and learned skills are more
important.

While the impact of HIV/AIDS on productivity is clearly negative, quantifying the
above effects is extremely difficult. Some of the difficulty lies in the nature of AIDS and
Botswana's health status. Better health care, fewer opportunistic infections, and a longer
incubation period between infection and development of the virus and between
development of the virus and death would dampen the loss in worker productivity.
Perhaps more importantly, for the economic analysis, HIV prevalence rates for different
sections of the labor force or socio-economic status are unknown. Those segments with
higher infection rates would be expected to grow more slowly (due to deaths) and have
higher productivity losses. Because Botswana is characterized by a shortage of skilled
workers and if skilled workers have relatively high infection rates, this shortage would be
exacerbated, with potentially adverse effects on economic growth and output. At the
same time, Botswana has high unemployment and an unskilled labor force with marginal
productivity close to zero. HIV/AIDS infection among this segment of the labor force is
more likely to reduce unemployment than have a major effect on productivity and
economic output.
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C. Aspects of Macroeconomic Impact

From the macroeconomic perspective, HIV/AIDS is likely to affect the
savings/investment relations. Since expenditures for mitigating the impact of HIV/AIDS,
at both the household and public sector, are likely to reduce the amount of capital (both
public and private) available for more productive investment; the higher the proportion of
care financed from savings, the larger the reduction in growth resulting from the
epidemic. In recognition to the above, two approaches have been adopted in the literature.
The first uses a growth model extended to incorporate the increase in morbidity and
mortality resulting from HIV/AIDS (Cuddington, 1992; Over, 1992, and others). The
model incorporates, among other parameters, labor productivity losses and AIDS cost
met from reduced savings. The second uses a Computable General Equilibrium (CGE)
model in which the labor market incorporates various labor skill categories (Kambou,
Devarajan and Over, 1992). The discussion in this study follows the first approach and is
based on simulations using the AIMS model.

Savings and Investment: Investment is a key determinant of economic growth and
any reduction in the rate of investment is likely to have an adverse affect on future
income growth. Investment intentions may change if the returns to investment change.
For instance, if AIDS causes a shortage of labor or raises the relative cost of wages, firms
may decide to adopt more capital intensive production techniques and increase
investment. Alternatively, higher labor costs may cause the overall profitability of
investment to fall, which could cause a reduction in investment.

Investment is also strongly influenced by the degree of uncertainty or risk in an
economy. An increase in uncertainty about future costs, revenues and profits will reduce
the investment rate. HIV/AIDS adds to the level of uncertainty in an economy, as firms
may be unsure as to whether they will be able to secure the necessary supplies of skilled
labor in order to maintain production, given that HIV/AIDS is anticipated to reduce the
labor supplies in future. Uncertainty is heightened when there is lack of a clear policy
direction on how the government or firms will deal with AIDS.

Savings also affect investment. Many African countries are characterized by a
shortage of domestic savings and dependence on foreign capital inflows to finance
investment. A reduction in the rate of domestic savings may cause overall investment to
fall as access to foreign inflows is highly constrained. If part of the costs of dealing with
AIDS is financed through savings, then the overall savings rate will fall and lead to lower
investment. Botswana is not in this typical situation however, as domestic savings have
exceeded investment over the past decade. Between 1987 and 1997, gross fixed capital
formation averaged 28 percent of GDP and savings averaged 42 percent of GDP. The
result has been an accumulation of foreign assets and a buffer from the effects of a fall in
savings.

The cost of paying for AIDS (out of savings) varies depending on the types of
treatment, length of incubation periods, and the type of opportunistic infections. .AIDS-
related health expenditure is often estimated by using a general formula that estimates the
treatment cost of HIV/AIDS as 1 to 4 times the level of GDP per capita. In Botswana,
such a formula would result in estimates of annual treatment cost between P 15,000 and
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P 60,000 per case, and aggregate public sector costs up to 7 percent of GDP (health
expenditures are discussed in more detail below). If expenditures fall entirely on savings
(and not consumption), savings rate could fall considerably from current rates of 40
percent.

The encouraging part of this story is that Botswana's savings rates have some
latitude to fall before they would be unable to finance investment. Even if the savings
rate dropped by a third, they would only be marginally below the average rate of
investment over the past 20 years. Furthermore, at least part of the cost of caring for
AIDS patients is likely to be met from consumption, which would reduce the impact on
savings. A further cushion is provided by foreign exchange reserves, which can be used
to finance any temporary shortfall of savings below desired investment as reserves are at
present 150 percent of GDP.

Overall Economic Growth: Modeling the impact and interaction of labor
shortages, worker productivity loss, and decreases in investment and savings will provide
projections of the overall effect of HIV/AIDS on economic growth and output. Botswana
is one of the few countries in the Southern Africa region that has developed a model to
predict the impact of AIDS on GDP. BIDPA (1999) has constructed a model that uses a
production function of labor, capital and productivity changes. The economy is divided
into formal and informal sectors, and labor force projections are made for AIDS and no-
AIDS in each of three labor markets (skilled and unskilled in formal sector and unskilled
in informal sector). This provides outcomes for wages and employment in each of three
labor markets and real output in the formal and informal sectors.

If there were No-AIDS, the BIDPA model projects GDP annual growth of 3.9
percent between 1996 and 2021. With population growth, GDP per capita grows more
slowly at 1.5 percent per annum. Growth in the formal sector is faster (4 percent) than
informal sector (2 percent), mainly because of lower gross investment in the latter.
Demand for skilled labor pushes skilled worker's wages up one percent, while unskilled
wages remain constant as a result of a ready pool of underemployed and unemployed
labor. As a result of higher wages, there is some substitution of unskilled for skilled
labor and employment grows faster (4 percent) for unskilled than skilled labor (3
percent). Average wages rise by 0.8 percent.

With AIDS, several key parameters are affected. These include:

* Smaller growth in the labor force. As highlighted above, the labor force after 25 years
would be about 543,000 workers, just 66 percent of what it would be without AIDS.
Perhaps more importantly, the number of skilled workers would be 104,000
compared to 161,000 if there were no AIDS.

* Productivity of workers will drop. The model undertakes sensitivity analysis ranging
from a 10 to 20 percent drop, equivalent to one to two years lost over a ten year
HIV/AIDS infection period.

21



* The investment rate falls as a result of lower domestic savings. The model
undertakes sensitivity analysis that projects the effect of savings falling from current
40 percent to between 25-30 percent;

* Annual growth rate of total factor productivity (TFP) falls to just 0.25 percent
(compared to 0.5 percent in no-AIDS scenario.

The results provide some useful insight into the possible impact of AIDS on the
economy. AIDS would have a negative impact on the rate of economic growth in
Botswana; the rate of GDP growth would fall from a projected 3.9 percent a year without
AIDS to between 2.0 and 3.1 a year with AIDS, depending on the magnitude of the fall in
productivity, investment, and TFP. After 25 years, the economy would be 24 to 38
percent smaller. It is important to note that although both GDP and average income
growth rates may fall as a result of AIDS; both remain positive and may simply be lower
than they would have been without AIDS. However, the impact on GDP per capita is
less clear. In some cases, GDP per capita could rise as population growth falls more
rapidly than economic growth.

Average wages rise while unemployment falls. Without AIDS, they rise by 0.8
percent a year or 21 percent over the 25 year period. With AIDS, the growth rate varies
between 1.4 percent a year (41 percent in total) and 0.9 percent a year (24 percent in
total). In all cases, skilled wages rise by more than unskilled wages. Without AIDS,
underemployment falls from 47 percent to 36 percent over the period. With AIDS,
underemployment falls more quickly to between 26 percent and 37 percent, with
corresponding falls in unemployment.

Figure 3.3: Annual GDP Growth in Constant Prices (With and Without AIDS)
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The BIDPA simulations are supported by estimates obtained by using simplistic

assumptions (Annex II) through the AIMS model. It is estimated that the present of AIDS
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in Botswana reduces the average real GDP growth rate during the period 1999 - 2015
from 4 percent without AIDS to 1.7 percent with AIDS (Figure 3.3). This implies that
the economy will grow 2.3 percentage points percent smaller (or close to 40 percent
smaller) by 2015 because of the epidemic. The model assumes that the baseline growth
rate will be positive on the basis of past experience and the possibility of other shocks
have not been incorporated. The estimates are thus conservative in view of ongoing
structural changes in Botswana that have tended to dampen growth performance.

In general, the results from the growth models are highly sensitive to changes in the
investment rate, which is not surprising given the major share that capital has in the
production function, which drives the model. AIDS-caused reductions in the investment
rate and productivity growth rate are not at all unlikely, and present the greatest potential
for a highly adverse economic impact. It is worth emphasizing that the above results
make no reference to the human suffering caused by HIV/AIDS. Even in cases where per
capita incomes rise as a result of the epidemic (as population falls faster than GDP), it
must be stressed that they rise for only the survivors.

D. Impact of HIV/AIDS on Poverty and Inequality

The estimates of the aggregate macroeconomic impacts of HIV/AIDS may give the
impression that these impacts are likely to be minimal. Since national GDP per capita is
unlikely to be significantly affected, this may seem to imply that the socio-economic
impacts will be small. However, aggregate measures such as GDP per capita conceal
information about income distribution. Although overall GDP per capita may not be
drastically affected, this may be the result of a rise in income for those households not
affected by HIV/AIDS and a huge or catastrophic fall in income for households that are
affected.

Given Botswana's high prevalence rates, it is likely that many households will have
at least one member affected by AIDS. Demographic estimates discussed in Chapter II
by BIDPA (1999) suggest that nearly 50 percent of households will be affected by
HIV/AIDS. Furthermore, because of the employment structure, 26 percent of households
could lose income as a result of death of a major income earner. This is less than the total
affected because of the high rate of unemployment in the country.

The most obvious impacts of HIV/AIDS apply to the expenditure needs of
households. Affected households must pay for the medical costs of treating infected
household members. This expenditure will be affected by income level, with wealthier
households likely opting for more expensive treatments. Poorer households, which rely
heavily on state medical care provision, would face additional costs in terms of transport
and food. Households must also pay the cost of funerals when a person with AIDS dies
and these costs can be large in Botswana. These additional expenditure requirements will
be added to the package of basic household needs. In other words, there is an addition to
the poverty line, which re-defines the level of income upwards that constitutes poverty-
and a family affected by HIV/AIDS is therefore more likely to be classified as poor.
Households would also be affected by the loss of income from infected household
members who die of AIDS.
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An analysis of the impact of HIV/AIDS on household poverty was conducted by
BIDPA (1999). Using the HIES alongside the 1998 sentinel survey, the analysis assigns
a probability of being HIV infected with the socio-economic status of households, and
compares household income distribution before and after the 10 year period during which
all HIV positive individuals would die. Since the HIES contains employment and income
data, the income of employed HIV positive persons was subtracted from the household at
the end of the ten year period. At the same time, unemployment would decrease and
skilled wages increase as a result of HIV/AIDS.

The results indicate that HIV/AIDS will cause a decrease of between 8-10 percent
in the household per capita income in Botswana over the next 10 years. Income
inequality, as measured by the GINI coefficient, is unlikely to be affected despite the
forecast income changes. The percentage of people living in poverty in Botswana is
likely to increase by between 4 and 6 percent as a result of HIV/AIDS or between 65,000
and 95,000 people. This would reverse about half of the gain in poverty alleviation from
the previous decade. The percentage of households in poverty is likely to increase by
between 6 and 85 (17,000 to 22,500 households). Poor households will become more
vulnerable. Every income earner in the lowest quartile of per-capita household income
can expect 4 additional dependents. The poor will become poorer. The average income
of the poorest quarter of households is likely to fall by 10 to 15 percent.

E. The Impact on the Government Budget

The impact of AIDS is so large that it will inevitably have an impact on the
government revenue and spending and therefore on the budget balance and government
saving and borrowing. Most directly, AIDS will affect the health budget, but there will
also be a range of indirect effects.

Expenditures: The macroeconomic projections discussed above indicated that
wages, primarily those of skilled workers, could rise as a result of HIV/AIDS. Since
government is a major employer, it will face the higher wage rates. The proportion of the
wage bill paid to skilled workers affects the employment costs to government, which is
higher than in private sector. An estimated 27 percent of workers in government or
parastatals are skilled. The effect would be greatest in education and health sectors, both
of which are major employers of skilled workers. It could also be expected that there will
be an increase in death benefits and funeral expenses as a result of increased mortality
among employees. Savings in pension costs resulting from earlier mortality of
employees could however, significantly offset this. Population projections indicate that
the population aged 45 or over will be smaller in future than it would be without AIDS,
which will have a major impact on pension liabilities.

The other cost arises from AIDS deaths and the loss of trained staff who have to be
replaced. Government will need to train more than the usual number of pole in order to
compensate for those who will die. The amount of training required depends on the
length of the training course, and the length of time for which the government would
expect to benefit from the skills provided. A four-year degree course could be expected
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to be followed by a further four years of service. The number dying over the eight years
period, compounded (25 deaths per 1,000 per annum), amounts to about 220 per
thousand. That is, government would need to send an extra 22 percent of individuals on
degree courses.
The effects of this need to train additional staff are being felt throughout the region,
especially in the education sectors of neighboring countries where trained teachers are in
short supply.

Health expenditures will rise significantly as a result of HIV/AIDS. Health
expenditures will increase as: (i) great numbers of people seek health services; and (ii)
health care for AIDS patients is more expensive than for most other conditions.
Expenditures are dependent on a number of factors:

* Decisions taken about making drug therapies generally available. These therapies are
currently very expensive (P 1,200 to P 4,000 per month), and the (unknown) future
availability of new treatments.

* The degree to which care for AIDS patients is split between hospital based and home
based care.

* The degree to which costs are met by privately funded medical insurance or by
patients from their own resources.

- The ability of the public health service to manage its functions and spend the budgets
provided.

In the absence of adequate data, health expenditure can be estimated by using a
general formula that estimates the treatment cost of HIV/AIDS as I to 4 times the level of
GDP per capita (given current GDP per capita as P 14,500). If Botswana were to provide
a relatively generous treatment for HIV/AIDS patients by international standards (i.e.
spends 4 times per capita GDP on each AIDS case), the cost of treatment would be about
6 percent of GDP and, if funded entirely by Govemment, would require recurrent
spending on health to be increased 300 percent. If Botswana were to provide a relatively
less generous treatment by international standards (only equal to GDP per capita per
AIDS case); heath spending would increase 80 percent. However, part of the costs would
be met by private sources such as private insurance. Assuming that Government would
pay 85 percent of the costs of AIDS care, the recurrent health budget would increase 70
to 270 percent after 10 years or 5-14 percent a year (Table 3.1).3

Table 3.1: AIDS Costs (millions Pula at 1999/2000 prices)

2001 2006 2011 2016 2021
Low (1) 57 89 170 279 427
High (4) I 227 351 681 1,115 1,707
AIDS cases 6,000 9,000 16,000 24,000 33,000

The above estimate excludes the capital cost of an expansion of health service
facilities that might be required. At present, about 60 percent of hospital beds are

3Estimates of the cost of mitigation are provided in Chapter IV.
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occupied by AIDS cases. If non-AIDS related health care is still provided at acceptable
levels, then it would be necessary to expand facilities accordingly.

Education expenditures will also be affected. Earlier chapters indicate a smaller
population aged 5 to 20 and would suggest smaller enrollment. However, as noted
above, the costs of training sufficient teachers will be very high. To keep enrollments
high, government may have to assist increasing numbers of orphans and destitute with
school fees.

Revenues: Botswana's revenue base is better off and more sustainable than most
African countries. Botswana's revenues come primarily from the capital-intensive
mineral sector (about 50 percent of total revenue), which should be less affected by AIDS
than other sectors and therefore able to maintain its revenue base. SACU receipts
(currently 17 percent of total) could be affected if there is a lower level of import
demand, but the decline is not expected to be significant and would be in very close
relation to the drop in GDP levels.

The most likely area that will be affected is through the earnings from the Bank of
Botswana as they are related to the foreign exchange reserves. Reserves will likely fall as
likely deficit spending comes about from HIV/AIDS. BIDPA (1999) estimates that the
health, education, and indirect expenditures described above may be about 12 percent
higher in 10 years than they would be without-AIDS, and would require Botswana to dip
into reserves. If this occurs, there would be less interest earnings than is now derived
from the reserves. Overall, BIDPA estimates that government revenue is predicted to be
smaller- in the order of 10 percent less after 10 years.

With HIV/AIDS leading to increasing public expenditures and decreasing
government revenues, the finances of the Government of Botswana would likely end up
in a deficit. Estimates suggest the deficit could grow to be around 8 percent of GDP.
This unsustainable level would necessitate additional cutbacks in other areas of
government spending if a sustainable budget situation is to be re-established.

F. Conclusions

Botswana's compelling story of economic growth and success is seriously
threatened by HIV/AIDS. Botswana's HIV prevalence rates are among the highest in the
world and have the potential to significantly slow-down economic growth and poverty
reduction through such channels as falling investment, shortage of skilled labor and
losses in worker productivity, as well as, leading to lower government revenue and
greater spending.

Apart from directly reducing population growth and life expectancy, and through
them the size of the overall labor force over time, HIV/AIDS also affects the dynamics of
skill accumulation in the labor market. Because the economically active population tends
to be almost the same as the sexually active group in society, the relative effect of
HIV/AIDS is larger among this group than the general population. Although the growth
rate of the economically active population remains positive in the With-AIDS scenario
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for Botswana, it grows slower than in the No-AIDS scenario. Furthermore, because work
experience is more important to skilled than unskilled labor, the shifting of the labor
force to a younger age structure would have a slightly greater effect on skilled workers.
In an environment where skilled labor is limited, HIV/AIDS is likely to exacerbate the
situation.

Given Botswana's high prevalence rates, it is likely that many households will have
at least one member affected by AIDS. Demographic estimates suggest that nearly 50
percent of households will be affected by HIV/AIDS. Furthermore, because of the
employment structure, 26 percent of households could lose income as a result of death of
a major income earner. This is less than the total affected because of the high rate of
unemployment in the country.

Finally, with HIV/AIDS leading to increasing public expenditures and decreasing
government revenues, the finances of the Government of Botswana could likely end up in
a deficit. Estimates suggest the deficit could grow to be around 8 percent of GDP. This
unsustainable level could necessitate additional cut backs in other areas of government
spending if a sustainable budget situation is to be re-established. While the magnitude of
the impact of the epidemic are subject to the limitations of existing data, it highlights the
need for speedy action in order to mitigate its negative consequences.
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CHAPTER IV

Policy Options

HIV is spread mainly through voluntary unprotected sexual contact. It largely
affects the most sexually active group in society, which essentially consists of young
adults. In this context, as a priority, the main strategy for controlling the epidemic is to
have the youth focus on the following: (i) develop an adequate understanding of the
epidemic and assessment of the risks of contracting the virus given their sexual practices;
ii) take precautions or change their sexual practices to reduce their risk; iii) seek full
information on their status of infection through testing; and iv). for those who are
infected, take measures to avoid infecting others, including possibly, and sharing the
information with their spouses and regular sex partners.

It is likely that individuals would have the incentives to take the above actions if
the following conditions prevail: information on the nature of the epidemic, including
consequences and the means of avoiding are widely accessible; the means to reduce
transmission such as condoms are easily accessible; reliable and confidential testing
facilities along with counseling are available; the stigma attached to the epidemic is
reduced enough not to subject infected individuals to social isolation; social factors that
may shape individual behavior have been appropriately changed; infected individuals are
legally protected from discrimination in the workplace and have access to essential
services; and exposure to some of the risky situations, such as having to live for extended
periods away from the family or alcohol consumption in public places, that encourage
casual sexual relations, are reduced.

For women in particular, bringing about change is more challenging. Recent studies
suggest that husbands could be responsible for the high rate of infection among married
couples (World Bank, 1996). While the issue is complex, it is associated with the
economic status of women and gender relations, all of which is part of a larger problem
of poverty and gender discrimination.

Given the magnitude and devastating nature of the HIV/AIDS, the government has
a role to play in controlling the epidemic. Government needs to provide information
relating to prevention of the epidemic, a public good that may not be provided by the
private sector (World Bank, 1997). Government may also need to foster the development
of norms of behavior that reduce negative externalities, and ensure that the epidemic
neither exacerbates poverty nor denies access to the poor the means to protect themselves
(World Bank, 1999). But if the case is made that public assistance should be extended
equally to all those affected by the AIDS epidemic, there could be substantial impact on
government expenditures (World Bank, 1997). Nevertheless, implementation of AIDS
control projects at an early stage of the epidemic brings higher returns (Dayton, 1998).

Mitigation of the epidemic raises a number of issues for middle income countries
like Botswana. These countries may feel that it is too expensive to support people who
will die eventually. The choices may be easier to make in preventing mother to child
transmission. Nevertheless, in the case of adults, some simple measures may be available
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to extend the productive life of those that are affected. These measures may include
improved nutritional intake and preventive medication against opportunistic diseases.
There is evidence that seems to suggest that it may be even profitable for private firns to
invest in extending the productive life of affected employees (Simon, 2000).

Developing policy options to the epidemic in Botswana requires cognizance of
ongoing public, donor community and private sector activities to mitigate its impact. This
approach will permit consistency in action plans to support ongoing interventions and
assist to define areas where adequate response is lacking. Section A reviews the existing
Government policies and programs as well as donor and private sector responses to
complement those efforts. Section B outlines proposals to strengthen Governments
efforts in three key areas: (i) reducing and containing the transmission of HIV; (ii)
prolonging life and reducing AIDS morbidity; and (iii) developing programs for skills
replacement. Finally, section C defines areas for further socio-economic research to
support HIV/AIDS policy formulation. It is important to point out that the discussion in
this chapter is not exhaustive. It is offered to highlight a broad range of possible
interventions that may form the basis for planning.

A. Ongoing Response to HIV/AIDS in Botswana

Institutional Framework: National response to HIV/AIDS was initiated in 1987,
shortly after the first AIDS case was diagnosed in 1985. It involved the institution of a
one-year emergency plan, followed by the first strategic plan, covering a period of five
years. The strategic plan identified key areas of focus for HIV/AIDS activities, which
included: blood screening; information, education, and communication; surveillance; and
clinical management of HIV/AIDS. Furthermore, a National Policy on HIV/AIDS was
formulated and adopted in 1993. This policy defined Botswana's response to the
epidemic, outlined the roles of the state, communities, NGOs, the private sector,
individuals and persons living with AIDS, and provided the basis for the establishment of
an updated national strategic plan.

The second strategic plan was monumental in highlighting the fact that
HIV/AIDS is more than a health issue and therefore required a multi-sectoral approach.
It proposed the implementation of the multi-sectoral approach through the National AIDS
Council, with the National AIDS Coordinating Agency (NACA) as the secretariat.' The
plan had three key components: (i) preventing transmission of HIV; (ii) developing
appropriate response on care for the infected; and (iii) strengthening the monitoring
activities.

Strategy and Work Program: To support policy development, the Government
initiated six socio-economic studies aimed at quantifying and assessing the impact of
HIV in Botswana. The studies were motivated by the Finance Ministry's concern about

'NACA was formerly the National AIDS Control Program (NACP).
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the future budgetary stress resulting from HIV/AIDS and the need to plan for the impact
of the epidemic. The studies are supported by the UNDP and included:

* A review of HIV/AIDS related data for an expanded national response to the
HIV/AIDS epidemic in Botswana: This study was undertaken by Botswana Institute of
Development Policy (BIDPA), a private consultancy agency. It involved the review
and evaluation of existing database on HIV/AIDS in Botswana, the establishment of a
data bank and recommendations for the collection of relevant data.

* Impact assessment of HIV/AIDS on current andfuture population characteristics and
demographics in Botswana: This study was conducted by a private consultancy
agency, the ABT Associates (South Africa) and was completed in 1999. It explored
the impact of HIV/AIDS on current and future demographic variables such as
population size, growth, age structure, life expectancy, infant mortality, child
mortality, fertility, dependency ratio, sex ratio and adult mortality.

* A rapid assessment of HIV/AIDS impact at the sectoral level (Phase I - The Health
Sector): This study was also conducted by ABT Associates and was completed in
1999. The objective of the study was to assess how the health sector was responding
to the demands by HIV/AIDS, and to identify the resources required in order to
maintain an efficient and effective health care system.

* The impact of HIV/AIDS on macroeconomic variables: The objective was to
determine, through a simple macroeconomic model, the likely impact of HIV/AIDS
on the economy of Botswana and to recommend strategies and programs to minimize
the impact of the epidemic on the economy. This review was conducted by BIDPA
and was completed in early-September, 1999.

The Annex at the end of this chapter outlines the nature of ongoing HIV/AIDS
related activities being undertaken in Botswana with the support from UN Agencies and
other development partners. The interventions cover all the key areas of
promotional/communication, health services support, mitigation services and analytic
work.

B. Proposals to Strengthen Ongoing Initiatives

Ongoing initiatives to deal with the impact of HIV/AIDS in Botswana may be
grouped into three main activities: (a) reducing the transmission of HIV; (b) prolonging
the life and reducing AIDS morbidity; and (c) mitigating the negative impact of AIDS on
the economy, especially programs for skills replacement. A key policy for reducing new
HIV infection is the promotion of condom usage. Public radio and the mass media have
been mobilized to transmit the message. However, the evidence of condom use indicates
substantial scope for expansion.

In view of the above, and building upon ongoing initiatives to deal with the
impact of HIV/AIDS in Botswana, the focus of this section will be (a) reducing the
transmission of HIV (prevention), and (b) prolonging life and reducing AIDS morbidity
(mitigation). Table 4.1 outlines broad strategies for pursuing prevention and mitigation
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options. It is important to note that these options are not exhaustive and are presented to
illustrate a methodology of incorporating the costing of HIV/AIDS programs into the
planning framework. All estimates of cost in this chapter are averages over a 15-year
period 2000-15. They are presented to highlight possible cost range and are for
illustrative purposes only. The discussion concludes with recommendations for
mitigating the negative impact of AIDS on the economy of Botswana.

Table 4.1: Selected Strategies and Options

Category Selected Policy Option Implementation
I. Prevention

Ages 0 - 4 years Close to zero mother to child 100% testing of pregnant women
transmission. and encouraged use of antiviral

drugs (e.g. AZT, Nevirapine, etc) as
necessary.

Ages 5 - 9 years Close to zero new infection. Age specific sex education.
Ages 10- 14 years Close to zero new infection. Age specific sex education/
(Childhood) Development of youth activities.

Ages 15 - 19 years Focused and monitored Age specific sex education/youth
(Teenage cohort) reduction in new infections. counseling/community condom

distribution, reward for good
behavior, part time employment.

Ages 20+ years Reduction of new infection Work place condom distribution,
(Adult) through behavior modification free and voluntary counseling

and safe sex. centers, information dissemination
through media, religious groups and
indigenous groups, and stage
performances/talk shows using
PLWHA.

Risk groups Special programs for targeted Same as 20 plus category with
groups such as miners and emphasis on counseling and
commercial sex workers. anonymity.

I| Mitigation
Ages 0 - 4 years Improved quality of life. Medical care.
Ages 5 - 14 years Community based orphan care. Educational, medical care and food
(Childhood) programs through school.
Ages 15 - 49 years Improved quality of life/ HIV counseling/medical

Prevent further spread care/community & work place
condom distribution/community
home based care.

Ages 50+ years Improved quality of life Medical care/ Pension benefits.

Reducing the Transmission of HIV: Policies aimed at reducing the transmission
of HIV has to be directed at two main groups, with substantially different approaches.
The two groups are the youth (under 15 years) and the sexually active population (15 -
49 years).

Policies focused at the youth under 15 years should aim at Close to zero new
infection. While this target may be ambitious, it is attainable under appropriate
environment involving participating parent/youth involvement. This group is not yet
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sexually active or only at the onset of sexual activity. Two specific focused policies could
be implemented on this group, recognizing the possible sources of transmission:

* Age group 0-4 years: MTC of the HIV virus could occur in newborn children in three
ways: during pregnancy, delivery or breast-feeding. In the absence of data on
Botswana, it may be assumed that similar conditions to Zimbabwe exit where MTC is
estimated at 20 percent during pregnancy, while 30 percent transmission took place
during delivery and another 30 percent occurred during breast-feeding2. Existing
medical knowledge suggests that if drugs, such as AZT or Nevirapine, are provided to
pregnant mothers, the transmission rate could be reduced significantly. There are side
effects associated with these drugs such as toxicity and resistance. But two doses of
the drug Nevirapine, one to mother and the other to the child, it is reported, can
reduce MTC by 35 to 40 percent. Unit cost of AZT is approximately US$150 or
P 814 per mother, which is more expensive than Nevirapine which costs about US$8
or P 43 per treatment3 of two doses, one to the mother and one to the child. Further
reduction in prices could be expected in the future.

* Mothers and Infants: Estimated number of females in the child bearing age group
averages to about 146,561 between 2000-15. If we assume that 15 percent of them
would become pregnant, the estimated number of pregnant mothers would be
around 21,984. The potential risk group in this category is estimated at about a
fourth at 5,4964. The total cost per year for a close to zero MTC using AZT is
therefore P 5.061 million (about 0.014 percent of GDP) or alternatively P 269,895
using Nevirapine (about 0.001 percent of GDP).

* Children: Children in the age groups 6 months to 4 years need regular checkups
and vaccinations to maintain good health. They (not orphans) need to be
monitored since not all mothers with HIV are tested. This age group constitutes
about 71,484 persons and the estimated cost per child to support programs up is
estimated at about half of per capita health expenditure (P 138) implying a total
cost of about P 10 million or 0.026 percent of GDP.

* Age group 5-9 years: For this age group, early sex education would be the best
preventive policy. These young children are the most important group to protect since
they are not yet effected by the epidemic, as they are not sexually active. There are
215,962 children in this age group. Estimated cost per child for identified programs is
based on a fifth of per capita education expenditure or P 213 per year, yielding total
average cost of P 46 million per year, or 0.1 percent of GDP.

* The 10 - 14 year age Group: This cohort constitutes a group on the onset of sexual
activity. For this group adequate sex/health education which is tailored appropriately
to their age and capacity to enable them to deal positively and responsibly with their
sexuality is the first step. The program should deal with both abstinence and proper

2 Herald Daily Newspaper from Zimbabwe, July 26, 2000.
3CNN: http://cnn.com/SPECIALS/2000/aids/stories/treatment.
4 Herald Daily Newspaper from Zimbabwe, October 3, 2000 At least a quarter of all expectant mothers in Mutare are
infected with HIV virus according to a survey.
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condom usage at the appropriate time. Based on assumptions about the framework for
such a program5 , it is estimated that an expenditure of P 58 million would cover
216,455 beneficiaries. This amounts to about 0.2 percent of the GDP.

The identified programs above (while not exhaustive) require aggressive,
accelerated and intensive IEC and peer education efforts targeted at the youth in order to
facilitate individual assessment of risk and behavior change towards prevention.
Parental/Youth participatory involvement with the assistance of the community and
NGOs/CBOs is necessary. A successful publicity campaign focussing on the youth with
effective IEC messages can prevent HIV transmission over the medium term. These
efforts would further require support from behavioral and epidemiological research to
detennine the characteristics of the youth contributing to high risk.

There is growing evidence that sexual activity among the youth is widespread, yet
most health and educational institutions ignore their needs, resulting in unwanted
pregnancies and an alarming high prevalence of STD. If the Government does not yet feel
ready to openly promote youth counseling activities, it should at the minimum continue to
encourage and assist those agencies and NGOs which do, in order to ensure that such
services are available nationwide. This would entail the need for an expansion of facilities
to provide appropriate space for counseling and for educational films and informational
materials. Such facilities, provided in conjunction with playground and sporting game
facilities, will help facilitate fruitful use of the free time of the youth.

Toward the goal of providing comprehensive health care for the youth, the
existing efforts to provide family life education to secondary school students should also
be targeted at primary students as well. Several of the under 12 years found with HIV,
suggest that some students probably begin sexual relations while still in primary school.
Targeting primary school students with HIV related education is a very difficult task that
will require health workers and parent/teacher to work cooperatively as a team.

The second group involves the sexually active population (15-49 years). The
policy proposal for this group is to promote increased and consistent condom use for the
sexually active population. A framework of logistics and management information
system for condom supply and promotion already exists but it needs to be pulled together
and adequately monitored. The main problems which persist include inadequate
appreciation by health service management and staff of the importance of maintaining
user statistics and using these to determine future requirements; the absence of a tracking
system which signals low stock levels; and the availability of too wide a range of
contraceptive types and brands, as a result of the high reliance on donor funding. In this
context, it is suggested that Government should:

* Ensure adequate condom supplies : The MOH relies too heavily on donors for the
funding of condoms (for male). It is essential that funding be identified to meet
requirements for two to three years into the future if reliable supplies are to be

5Age group 10-14 consists of 218,591 in 2000 and projected to decrease to 215,235 by 2015. Cost of these activities is
estimated at P267 per person per year.
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assured. For purposes of estimating the cost of condoms required, it is assumed that
(male) youth in the age group 15-19 require 2 condoms per week or 156 per year and
adults require 4 per week or 234 per year. The number of male youth in the 15-19
year age group is estimated at 103,658 and those in 20 plus age group at 275,988.
Total estimated cost per year for condoms for all youth 15-19 age group is P 11
million or 0.03 percent of GDP; for adults it is P 43 million or 0.13 percent of GDP.
Given these cost ranges, in the absence of donor assistance, the Government must be
in a position to ensure that funding will be available from the budget. To support the
process, the Govermment should explore the concept of social marketing of condoms.
Evidence from surveys in Zimbabwe and elsewhere indicate that people are willing to
pay for condoms.

* Enhance NGO support for condom distribution: The extent to which HIV/AIDS
counseling and condom distribution services are offered differ markedly between
Govermment and that of the private facilities. This suggests that Government needs to
increase its efforts to enlist non-governmental institutions in its efforts.

* Provide community based and work-based services: Experience worldwide has
demonstrated that the use of alternative delivery systems, such as community-based
delivery of condom can increase usage, even in inaccessible rural communities. With
a pool of rural village health workers, Botswana has the potential to extend HIV
prevention programs in the rural areas at a relatively low cost. Work-based condom
distribution and HIV education programs (already being implemented) may require
active participation of management and appropriate allocation of required budget.

* IEC, voluntary testing and counseling: It is extremely important, when appropriate, to
provide voluntary testing and counseling (described in detail in the following
paragraphs) for prevention purposes. For the 15-19 year age group, it is estimated that
such a program would cost about P 118 million or 0.3 percent of GDP to cover
221,701 male and female youth at a rate of P 533 per person (which is about half of
the per capita education budget). The comparable estimate for adults is P 228 million
or 0.7 percent of GDP that covers an estimated 634,837 million people at an average
cost of P 626 (which equals one fourth of per capita education budget plus one third
of per capita health budget).

Prolonging Life and Reducing AIDS morbidity: Because HIV/AIDS is
stigmatized, affected people are often prevented from gaining access to some of the few
social support mechanisms for which they might be eligible. Programs to mitigate the
household impact of HIV/AIDS therefore should deal with legal concerns, voluntary HIV
counseling and testing, ration of health care, and the role of home-based care.

Voluntary counseling and testing can play a useful role in helping individuals
with HIV/AIDS to seek assistance in dealing with the epidemic. Active public promotion
could also serve as an instrument in assisting potential AIDS patients and serving as a
prevention measure for controlling risk behavior. Studies conducted in Malawi (World
Bank, 1998) indicated that, males who received voluntary counseling and testing reported
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a decrease in unprotected sex from 30 percent to 18 percent, compared to males who only
received health information who reported a decrease from 30 to 26 percent.

Counseling on HIV can be useful in decision-making on a variety of areas - from
prevention to care. Testing however helps to solve the issue of uncertainty in that a
positive test serves as a strong incentive for the use of condom, while a negative test may
help to reinforce responsible sexual behavior. The role of counseling and testing is to
handle the psychological aspects of HIV/AIDS, but may serve as a useful instrument for
finding individual solution for prolonging live and reducing AIDS related morbidity.
Counseling and testing sites need to be established in each urban center, with special
facility devoted for high-risk groups.

In an environment of high AIDS cases, the inevitable increase in health care
demand may lead to the rationing of health care, mainly on the public hospital sector.
Figure 4.1 shows the projected increase in hospital bed-days attributable to AIDS based
on projections in Chapter III. It is possible that in a constrained resource environment,
non-HIV related patients would experience a greater degree of rationing than AIDS
related patients. In Botswana, close to about 60 percent of hospital beds are already
being allocated to AIDS-related patients. The options are either to increase the number of
hospital beds or to seek alternatives to hospital-based care. The challenge is for both the
public and the private sectors to shift to fundamentally more cost-effective mode for
terminal care.

In this connection, a widespread adoption of cost-effective program such as
home-based care may be recommended. The type of home-based care envisaged in
Botswana will not be limited to only AIDS patients but also to all terminal patients. It
will aim at providing a range of services (clinical and nursing care, counseling and social
support) extending from home to hospital and different levels of health facilities, all
linked by discharge planning and referral network. Besides being cost-effective in
reducing caseload at health facilities, home-based care is likely to promote positive
outlook for terminal patients and enhance the capacity for preventive education for other
members of the extended family.

In order to promote the concept of community home-based care widely, there is
the need for a comprehensive study to address the following:

. Feasibility issues concerning the availability and adequacy of staffing, transport,
supervision and drug supply arrangement. Furthermore, the acceptance of the
concept by the community and households would need to be ascertained.

* Detailed work would need to be done concerning the number of patients that would
be covered, frequency of visits, type of home visitor (e.g. Family Welfare Educator,
nurse or both), and the nature of administrative support, including the staffing of
clinics to support home visit.

* The extent to which home-based care lowers costs of inpatient care. It should be
noted that home based care works in a more organized and densely populated urban
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setting but it is more complicated in rural areas due to the distances to be covered by
any supporting outreach services.

Figure 4.1: Hospital Bed Days Needed for AIDS Patients
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Mitigating the Negative Impact of AIDS on the Economy: Policies to deal with
the negative impact of HIV/AIDS would need to focus, along with other policies, on: (a)
strategies for human resource development (replacement of lost labor and skills), and (b)
preserving savings and investment levels. These policies would need to apply at the
household, enterprise, and public levels (both sectoral and national).

Human resource development efforts must aim at replacing lost skills and
ensuring adequate pool of skills. Botswana is generally skilled labor deficient although a
great deal has been done since independence to narrow this gap. The impact of
HIV/AIDS is to exacerbate the shortage of skilled labor, especially in the public sector
where most trained personnel are employed. Because salaries, benefits and other
incentive policies to retain skilled people are reasonably better in Botswana, this shortage
might be easily filled by migration.

Dealing with the skilled labor shortage in Botswana may require increased
information as well as incentives. In the area of information gathering, there may be a
need to update existing census of skills both in the private and public sectors. Such a
census may be followed by projections and plans of skills needed at sectoral level that
may be necessary for developing an incentive program for the private sector. Private
sector incentives could be in the form of tax rebates for retraining programs.

The need for skills replacement is likely to be more important for the public sector
than the private sector. The public sector may need to identify critical areas for the
preservation of skills. There may also be the need to intensify staff development
programs, training and public/private partnership in these areas.
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Related to the skills replacement needs of the economy is the role of AIDS deaths
in increasing the number of orphans. The estimates suggest that the number of orphans
(loss of mother or both parents) in Botswana will increase from an estimated 63,416 in
2000 to about 162,115 by 2015. As of 1999 there were an estimated 53,605 existing
orphans (living) and every year 18,000 on average would be added to this pool. An
orphan's status has major implications for the growth of the child and human capital
development. Orphans tend to feel low sense of self-esteem and in the absence of
appropriate programs could lead to abuse, neglect and a life of crime both as a child and
adult. Based on assumptions of development needs, including schooling, feeding and
clothing, it is estimated that a comprehensive incremental orphan care in Botswana would
cost about P 605 million per year or 1.8 percent of GDP.

Dealing with the orphan problem may require studies that address the following
options:

* Given the resource constraint of the extended family, orphanages provide an option
that has been used in western countries, but may be problematic in Botswana's
cultural context.

* To the extent to which home based orphan care in the community, especially in the
rural areas, provide an alternative similar to the home based care in which support is
provided to the extended family in kind. The intervention could be in the form of
financial resources, advice and counseling to the extended family.

* Complementing the home based orphan care is support for schooling and the
establishment of income generation projects to provide employment for orphans
exiting from the school system.

The proposal for home based orphanage could be developed in the context of the
home based care for AIDS patients. The rationale for this is that during the period before
the death of AIDS parents, older siblings and other members of the extended family who
provide care for the sick tend to withdraw from the labor market, resulting in major
implications for household income. The most affected are children who tend to be
neglected and may withdraw from the school system even before they become orphans.
An expanded home based system incorporating care of the terminally ill with assistance
for potential orphans may provide the most cost-effective means for dealing with both
problems. Costing such a program should be the objective of further study.

The costing of some of the proposed initiatives in this study are summarized in
Table 4.2 (with necessary assumptions outlined in Annex II). Recognizing that both the
proposed options and the costing are for illustrative purposes, the preliminary estimates
suggest that various individual elements of prevention could range between 0.03 to 0.7
percent of GDP per year adding up to an average 1.4 percent of GDP per year (or P 514
million). In terns of mitigation, orphan care is estimated at about an average of 6.2
percent of GDP per year (or P 2,126 million). The largest single cost element is hospital
care, which is estimated at about an additional 4.3 percent of GDP p.a. (or P 1,473
million), on average, during 2000-2015. The latter points to the need for alternative
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programs for handling AIDS and terminal care. Although these illustrative programs may
underestimate the likely cost of prevention/mitigation activities, they point to the likely
magnitudes and suggest that such programs can be accommodated by existing resources
of Government. The loss of GDP associated with HIV/AIDS is estimated at, on average,
P10,173 million per year in constant terms, or about 26 percent of GDP in the absence of
HIV/AIDS during 2000-15. If the country is loosing such a magnitude in potential GDP,
it should be able to contain these losses by appropriate prevention programs that amount
to less than 1.4 percent of GDP per year. On the other hand, since mitigation costs are
substantially higher than the loss of GDP, it is prudent that Government intensify
preventive measures. Finally, policies to reduce the cost of both preventive and
mitigation programs may be warranted.

Table 4.2: Summary of Estimated Costs of Selected Policy Interventions

Cost per year (Million %
Category Pula in 1999/2000 prices) GDP

I. Selected Prevention
Support for MTC transmission 10 0.03

(Age cohort: 0-5 years)

Sex Education, & Community Programs 104 0.3
(Age cohort: 6-15 years)

Sex Education for Teenagers 129 0.3
(Age cohort: 15-19 years)

Increased Condom Use 43 0.1
(Age cohort: Adults)

IECNoluntary testing/Counseling 228 0.7

II. Selected Mitigation
Orphan care 605 1.8
Hospital care for AIDS patients 1,473 4.3
Old age pension for AIDS patients 47 0.1

C. Conclusions

A key limitation of current studies on the development impact of HIV/AIDS is the
constraints posed by existing data. Dealing with the data constraints will require
identifying areas where the impact is severe and conducting appropriate studies. An
important area is the impact of HIV/AIDS on the household. The microeconomic basis
for the development impact of the epidemic indicates substantially more damaging
implications at the household level. Furthermore, prevention and mitigation programs
require more information than currently available. A household level survey focusing on
the impact of HIV/AIDS on household consumption (expenditures), labor supply, and
coping mechanisms; could provide valuable information for designing appropriate
response to the epidemic. Furthermore, such a survey can provide behavioral indicators
that may be useful for developing preventive messages.
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Botswana: 1999-2000
HIV/AIDS ACTIVITY MATRIX FOR UN AGENCIES

Programs/Activity Scope Donor Local Comments
Agencies Agencies

Promotional/Communication
Mass Media National/S WHO MOH, $497,000 for

TD MLG&L WHO STD
program.

Strategy Development National, UNICEF, MOE, Curriculum
Districts UNFPA DPM, development, re

CJSS, HIV/AIDS and
BNYC, training. UNFPA
BOFWA, work in
YMCA, developing
Disciplined indicators for
Forces, monitoring ARH
NGOs, information,
MLGL&H training of

educators, gender
=______________ issues, etc.

Material Development National UNICEF MOE, CJSS Support for the
development of
strategies for
training life skills.

Advocacy/Counseling National, WHO, MOH, $200,000 for HBC
Districts UNFPA HBC, component.

MLGL&H, UNFPA
MOE, component
OHU, includes support
MLHA, for NGOs on ARH
BFTU, and
MOL, STDs/HIV/AIDS
BNYC prevention,

retraining of
teachers and youth
outreach
campaigns.

Youth Targeting

Health Services Support
Health System Development National/s UNICEF FHD, UNICEF program

elected BNLS, involving: life
Districts MLGL&H, skills training for

BOFWA, the youth,
YWCA, development of
BYC, parent peer
MOE, education
NGOs. ($24,000)

Epidemiological Analysis National WHO MOH TA for blood
transfusion

. (WHO-$5,000)
Prevention National UNICEF MOH, Reducing mother-

MLG&H, to-child
UNAIDS, transmission
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WHO, (UNICEF budget
UNFPA, $115,000).
CDC

Reproductive Health
Nutrition
Medical Research _________

National WHO, MOH, WHO fellowship
UNDP NGOs, for training

Capacity Building PLWA, ($9,000); UNDP
BONASA, component on
BDF, PRS capacity building

of NGOs.

Mitigation services __

Home-based Care ___

Orphans/Community Care National UNICEF MLGL&H, Development of
TCC, BOT, community based
Rotary, orphan care
SOS, UB, (including
CSO legislative review -

$73,000)

-Analytic Services
Human Rights & Legal Issues
Impact Analysis and Planning National J UNDP MFDP, Capacity building

MOH, for IEC, MFDP on
MLGL&H integration of

HIV.
Six studies on
economic impact
of HIV/AIDS
($350 000) and
evaluation

_ _ _ ___________ __ ($20,000).

Behavioral Studies U of WHO MOH, UB, $5,000
|________________ |__ Botswana | _ ._ UNAIDS
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Annex I

Modeling the Impact of HIV/AIDS in Botswana

I . The purpose of this Annex is to describe, in detail, the models used in the report to analyze the impact
of HIV/AIDS on Botswana's economy. It also outlines the assumptions and the sensitivity of the
results.

2. The main model is Spectrum, which is a windows-based program, developed by The Futures Group
International with funding from the USAID. This model analyzes existing information to determine the
future consequences of current population programs and policies. It has several modules of which two
are relevant for our purpose here: DemProj (Demographic Projections) used for the demographic
projections on the basis of current population, fertility, mortality, and migration; and AIM (AIDS
Impact Model) used for projecting the consequences of the AIDS epidemic.

3. DemProj: The following information is required by the DemProj module.

* Base year population by age and sex.
* Total fertility rate.
* The age distribution of fertility.
* Life expectancy at birth.
o Life table.
* lntemational miglation by sex.

All the above variables require future assumptions relating to expected future trends except the
population estimates which are derived as the basis of the estimates generated for these parameters.

The following infonnation is used in the demographic projections module for Botswana.

* Base year population by age and sex for 1981 (actual):
Age group Male Female
(in years)
0 - 4 92,388 92,582
J - 9 69,580 69,696
10- 14 57,425 60,419
15- 19 45,222 52,580
20-24 34,378 44,186
25 - 29 26,754 36,221
30 - 34 21,428 27,767
35 - 39 17,759 21,714
40 - 44 15,486 18,290
45-49 13,668 15,656
50-54 11,813 13,549
55 - 59 10,097 11,194
60 - 64 8,529 9,453
65 - 69 6,643 7,157
70- 74 4,985 5,639
75-79 5,211 8,865
80+ 1,738 2,955

Total 443,104 497,923 (=941,027)

(Source: Statistical Bulietin June 1999: Table 1.112, pp. 11. Model uses 1981 as the base year, five years
before the first HIV/AIDS case was detected in 1986).
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* Total Fertility Rate (TFR): 6.6 for 1981, 5.2 for 1991 (from population census) and projected
to decline to 3.75 by 2015. Interpolated for the intermediate years.
(Source: Statistical Abstract 1999 pp.13 for 1981 and 1991).

* Age Specific Fertility Rates (ASFR): These are defined as the number of live births per 1,000
women in the age groups.

Age group % distribution % distribution
(in years) in 1981 in 2015

15- 19 15.39 14.69
20 - 24 23.99 27.23
25 - 29 21.99 22.78
30- 34 17.67 17.00
35 - 39 12.36 11.09
40-44 6.80 5.71
45 - 49 1.80 1.50

100.00 100.0

(Source: Default from AIM model which uses UN Sub-Saharan Africa averages).

* Sex Ratio at Birth: 89 male births per every 100 female births.
(Source: Statistical Abstract 1999 pp. 12 for 1981).

* Life Expectancy: (without AIDS)
1981 2015

Male: 52.3 74.0
Female: 59.7 77.0

(Source: Statistical Abstract 1999 pp. 13 for 1981 and 1991).

* Infant Mortality Rate (IMR) and Crude Death Rate (CDR):
IMR: 87.5 ; CDR: 10.4

(Source: Statistical Abstract 1999 pp.12 . CDR was 13.9 for 1981 and 11.5 for 1991. The model uses
UN assumptions of IMR 90 and CDR 11.7 as an average which were close to the actual data).

* International Migration (net): negative number indicates more people from Botswana went
out than entering the country. Net migration was zero for Botswana.

1981 2015
Male: 0 0
Female: 0 0

(Source: Statistical Abstract 1999 pp.10).

4. AIM: The following assumptions are used in the AIDS impact module for Botswana.
* Epidemiology: 1981 2015

Adult HIV Prevalence: 0.00 30.0

HIV/AIDS parameters
* Start year of AIDS epidemic 1986
* Percent infants with AIDS dying in the first year 67.0
* Life expectancy after AIDS onset (years) 1.0
* Reduction in fertility among HIV+ ( %/owomen) 30.0
* Prenatal transmission rate (%) 30.0 30.0
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HIV Incubation period Adults Children
Cumulative percent developing AIDS
by number of years since infection
Years
I 0.0 29.0
2 6.0 62.0
3 20.0 75.0
4 30.0 85.0
5 40.0 90.0
6 50.0 95.0
7 59.0 95.0
8 68.0 95.0
9 77.0 95.0
10 86.0 95.0
11 90.0 95.0
12 90.0 95.0
13 90.0 95.0
14 90.0 95.0
15 90.0 95.0
16 90.0 95.0
17 90.0 95.0
18 90.0 95.0
19 90.0 95.0
20 90.0 95.0

(Source: Faster pattem of cumulative percent developing AIDS by the number of years since infection
for both adults and children based on UNAIDS estimates).

Age Distribution of New HIV Male Female
(Ratio of HIV prevalence at 25-29)
Age group
0- 4 0.0 0.0
5 - 9 0.0 0.0
10- 14 0.0 0.0
15- 19 0.2 0.4
20 - 24 0.3 1.0
25 - 29 1.0 1.0
30 - 34 1.5 1.0
35 - 39 1.4 0.7
40 - 44 1.0 0.6
45 - 49 0.9 0.7
50 - 54 0.9 0.6
55 - 59 0.6 0.3
60 - 64 0.4 0.3
65 - 69 0.2 0.1
70 - 74 0.0 0.0
75 - 79 0.0 0.0
80+ 0.0 0.0
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* Impacts: 1981 2015

* Expenditure per AIDS patient 2,837 17,285
* Percent AIDS hospitalized 20 70
* Ministry of Health budget (Million Pula) 29 835
* Hospital beds 2,364 10,471
* Bed capacity factor (1=100% beds used) 0.60 0.95
* Bed days/AIDS patient (days) 10 40
* Prop of 0-5 vaccination for measles (%) 40 50
* Measles vaccine efficacy (%) 80 80
* Measles case fatality rate (%/6) 2.4 2.4
* Malaria episodes/person/year 3 3
* Malaria case fatality rate 0.01 0.03
* TB incidence without HIV (%) 2.4 2.4
* Percent population with latent TB 50 50
* TB incidence with HIV (%) 90 90

(Source: Informal discussions with the Govemment and NGOs).

5. Analysis of the Results and Conclusions:

* Number of HIV patients will increase from 308,383 in 2000 to a peak of 358,051 in 2005 and
decreases to 295,313 in 2015.

* Cumulative AIDS cases will increase from 151,524 in 2000 to 709,016 in 2015 an annual
increase of 10 percent.

* Annual AIDS deaths for the next 15 years will be around 36,000 (cumulative 677,437) or II
percent increase per annum.

* Life expectancy will go down by 42.5 years during the next fifteen years due to HIV/AIDS
thus reducing the average life of a person in Botswana by 2.8 years per annum.

* On average 18,000 orphans will be added to the cost of government budget to provide food,
education and employment. By 2015 a total of 162,115 orphans will be waiting to be taken
care of by somebody.

The following tables and diagrams provide the complete outputs for the modeling process. The analysis and
qualifications of the projections are undertaken in the main body of the report.
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Orphans

101 00 90 1004 100 100 I00 190 100 2000 20 2 003-2M 200 30 2 2 000f5 OM 20200 000N 200 2MO 2011 20 201 - 2014- 2010-

4e&d"4WW - 140 2707 4261 4934 0047 7144 -- 30i 97205 11.01 12000 15,70 10,071 1000 1770-4- -10970- 1400 ¶02 1 0~ 732~ WL.12W 15,918 10.0 15.004 U 201

700000091700. - 0~~~.2 - 01 . 5 4.9 4.0 4.0 4.7 4.7 4.0 4.0- 40 4.4' 4.3 4.7 -4.2 -4.2 4,1 41 _ 4 3.0 9 3. 0 3.

1.0 . 1.0 1.0 1.01 T - 13 13 . 13 1.3, 3 13 1 L 1 3 1.3 .3 -1.3 1.3 13 1.3 -- 1. 1.3 1.9 1.0 1.0 -101

o~~oo~~o~~00'~~, 30 3.0i- 30 -3.0 .30 30 -- 3.0 30a 39 3.0 3.0 3.0 3.0 30 39 3. 30 3.0 . 3.0 3.0 3,9 3.0 3.0 S.9

Ave ov~~vsl0~0.0.0 0.00 0.9( 0.0 0.0 .0 009 00 0,0 0.09 0084 0.00 0.04 0.04 0,4 .04_ 0.04 0.04 0.04 005 - 000 000 00- 0.66 0.7 0.07 0.97

111 H.,.,v¶~~~~~0~oo 2Z040 3772 5020 0006i 0.209 0.1i2' 0.544 11i,003 12,487 14.504 IY-173 -- 1104 1090 1,0 009 3121 2,2 23 _21094 10341 -k m 10?, ¶304 73420 12893

7000oo,00-v 3,396 0779 IZ113 170914 34200 30001 37.0 43.13 53.,0 - 3410 70,301 87.340 90030 1090;40 130_)90 9,0-141.20 150.018 154.0494 103,722 107000 10002, 100402 104014 103.110



- 4nTnOnt 00 -0000 010 00. 000 tOO 000 SOO SCO 41O 0000 050 Ct0 00St 0000 Ct0 lOSto'o 0t 000 Sot 00 0 000 010 tt t 10h ""45oo- 
500"0 0000 OCCO OO7I 000) 0000 054o OO¶ 0000 0015 000'0 0000 5000 0000 0000 0000 00$ CoOL tOOt 00 CL tOt 0000 0000 00)0" 0000 00000 0000*0o0

-w .0c -- m NOW _%kc _w -46. -9 %dw ~~~~~~~~~~~~~~~~~~oc -,W. -c-~ny3
tCtO O 00' Cwt ~ 00 5 00 P 0P C 0 0 50 V -00- W' " 0

5 - St 15 .f r sO 00 0-.6i. -7f0, 00 0 0 V - 0 0 O 0 0 0 00*00000t
¶000 MOO 0000 MO 60000 OO ¶000 65000 '0000 60OC MOO 400 6000 0400 000 %on ¶00*0 MO 00000000 MOO MOO MOO 0000 0.0,10000

000 On Ct Ots 0o Ostro '00-R- vwL 000 Ot Ct to COC 06 0 0 5 0 5 0 o' m. 07'wIt "00" 0000 000' V)0'6 0Wsob'" tro
0500 5000 0000 0000 05000' 000 5559 0000 000 5140' 0000 Itt COOs a' oot ors'0i70 to0 - '100' - 000 solO 0000 000 0000 0000 - 000*0000 0000,.oIOIttOo.00

0000 0000 500 00(0' "tOtt '0000 000 GOt 0000 000C siU 0000 SOO 0000 0000 pOlo o00" - "it 'liOot ItOs Optt 0000 000 10¶Pt OVo "'oosOO' "''
O 0 0000 0000000 OOS 000CC On& 00w 00000 stoft W.00 B-an 000 00 00 000 000 010 100O 000 'Itoh' 00500 00tW" _.0 000 000 000.,0000 

00 0050 00000 ob 0004 00000 0000 0000 0000 00000 0000 0010 0070 Ot00 1100 000'S) '01)0 1000 '0000' U10' 000 0 0050 0000 0000 '7041' 000000 000O0U5000

WI 4"C 00~0odb0¶
0

O"i
M

0 oo0"_ 000t"010Ol0&.500t0

oitavm,' '00i'tt - 0050 '040 otoit-T '0±1 0000 '00 "1We -. au, o m0'p - bO- Poo) '000 000 00000Me 000W oo4oo"W 000 0000- osiose - ton'. ""'-ia '100 00O"" o0O
0001 SV5 OC'o 000s roh- 000000 0000_ 010 '040' 00 0000 0000 0000 100 000 010 ff0-o40 swO PwOT "UIE O4F 'W' ttsw"'00000E"(54000000000

-aa- :4w "C7 o 07 0 t0 ..- 0I "

0 0 - '0 0 - t t' O " ' ' " o0" 0 '0"- ~ 0"""""o ""t""'"0"' 0 000000__



Botswana: Assumptions Used in Costing Selected HIV/AIDS Programs Annex II
(Page 1)

Indicator Per Year

PREVENTIONMITIGATION 2000-15
Total Cost Million (Pula)
Averaae Cost per year Million (Pula) 2,557
Total Cost % to GDP
Average Cost % to GDP 7.6%

PREVENTION
Total Cost Million (Pula)
Averaae Cost per year Million (Pula) 520
Total Cost % to GDP
Average Cost % to GDP 1.4%

1. AGE 0-4

Total cost per year Million (Pula)
Average Cost per year Million (Pula) 10

Reat GDP (199912000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.027%

la. AGE 0-6 months: MTC
Policv Zero MTC
Source: Herald (Zimbabwe Daily News Paper) July 26,2000
Cost of Nevirapine (US$) + 10% administration cost $8.8
Exchange rate Pula per US$ 5.58
Cost of Nevirapine (Pula) 49

Number of Females 15-49 (Average 2000-15 146,561
Proportion of these Pregnant 15%
Pregnant Women 15-49 (Average 2000-15) 21,984
Proportion of these Pregnant women HIV+ 25%
Mothers requiring Nevirapine 5,496
Total cost per year Million (Pula) _______

Average Cost per year Million (Pula) 0.270

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.001%

lb. AGE 0.6-4:
Policy: Health care
Source:
Health Budget (Actual) for 1999/00 Million (Pula) 446
Population in 1999 Million 1.611
Percapita Health Expenditure 277
Cost per Child per year ( 1/2 of per capita Health exp) 138

Number of children 0.6-4 (Excluding Orphans) (Average 2000-15) 71,484
Total cost per year Million (Pula)
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Botswana: Assumptions Used in Costing Selected HIV/AIDS Programs Annex II
(Page 2)

Indicator ___ Per Year
Average Cost per year Million (Pula) 10

Real GDP (1999/2000) Million Pula _

Ratio to GDP
Average Ratio for 2000-15 0.026%

2. AGE 5-14: __ =

Total cost per year Million (Pula)__ _ _

Average Cost per year Million (Pula) 104

Real GDP (1999/2000) Million Pula
Ratio to GDP ___ _ _

Average Ratio for 2000-15 _ 0.3%

2a. AGE 5-9:
Policy: Age Specific Sex Education _

Source:
Education Budget (Actual) for 1999/0 Million (Pula) 1,718
Population in 1999 Million _ _ 1.611
Percapita Education Expenditure 1,066
Cost per Child per year ( 1/5 of per capita Education exp) 213

Number of children 6-10 (Excluding Orphans) (Average 2000-15) 215,962
Total cost per year Million (Pula) __

Average Cost per year Million (Pula) 46

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.1%

2b. AGE 10-14:
Policy: Age Specific Sex Education/Youth Activities
Source:
Education Budget (Actual) for 1998/9 Million (Pula) 1,718
Population in 1999 Million 1.611
Percapita Education Expenditure 1,066
Cost per Young Child peryear (1/4 of per capita Education exp) 267

Number of Young children 10-14 (Average 2000-15) 216,455
Total cost per year Million (Pula) _

Average Cost per year Million (Pula) 58

Real GDP (1999/2000) Million Pula _ _ ___ _1

Ratio to GDP
Average Ratio for 2000-15 0.2%

3. AGE 15-19:
Policy: Age Specific Sex Education/Youth L Community Activities/Condom Distribution
Source: _
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 129

Real GDP (1999/2000) Million Pula
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Indicator Per Year
Ratio to GDP
Average Ratio for 2000-15 0.3%

3a. AGE 15-19: Both Male and Female
Policy. Age Specific Sex Education & Youth Activities
Education Budget (Actual) for 1998/9 Million tP41a) 1718
Population in 1999 Million 1.611

1066
Cost per Youth per year ( 1/2 of per capita Education exp) 533

Number of MALE & FEMALE Youth 15-19 (Average 2000-15) 221,701
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 118

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.3%

3b. AGE 15-19: Male onllv
Policy: Condom Distribution
CONDOM cost per year (2 Aweek, I condom Pula 1.00) 104

Number of MALE Youth 15-19 (Average 2000-15) 103,658
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 11

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.03%

4. AGE 20+
Policy: Work place condom distribution/lEC/Voluntary and free counseling
Source:
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 277

Real GDP (199912000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.7%

4a. AGE 20+: Both Male and Female
Source:
Education Budget (Actual) for 1998/9 Million (Pula) 1718
Population in 1999 Million 1.611
Percapita Education Expenditure 1066
Cost per Adult per year (1/4 of per capita Education exp) 267

Health Budget (Actual) for 1998/9 Million (Pula) 446
Population in 1999 Million 1.611
Percapita Health Expenditure 277
Counseling Cost (113 of Health percapita exp) 92
Cost per Adult (20-64) per year 359

Number of Adults 20-64 (Average 2000-15) 634,837
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Indicator Per Year
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 228

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.7%k

4b. AGE 20+: Male only
Source:
CONDOM cost per MALE adult year (4 per week, I condom Pula 1.00) 156

Number of MALE Adults 20-59 (Average 2000-15) 275,988
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 43

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.13%

MITIGATION ._.

Total Cost Million (Pula)
Averaae Cost per year Million (Pula) 2,108
Total Cost % to GDP
Averaae Cost % to GDP 6.2%

1. AGE 0-14
Policy:Orphan Care
Number of Children 0-14 (Average 2000-15) 185,667
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 605

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 1.8%

la. AGE 0-4:
Policy: Improved quality of life
Source:
Health Budget (Actual) for 1998/9 Million (Pula) 446
Population in 1999 Million 1.611
Percapita Health Expenditure - 277
Cost per Child per year ( 1/2 of per capita Health exp) 138

Number of Children 04 (Average 2000-15) 166,027
Total Cost of all orphans age 0-4
Average Ratio for 2000-15 23

Real GDP (199912000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.1%

lb. AGE 5-14 ORPHANS:
Policy: Provide befter health services and education

56



Botswana: Assumptions Used in Costing Selected HIVIAIDS Programs Annex II
(Page 5)

Indicator Per Year
Source:
Number of Children 0-14 (Average 2000-15) 19,640
TOTAL COST of ALL ORPHANS (Pula Million)
Average Cost per year Million (Pula) 565

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 1.7%

lb(i). AGE 5-14 NEW ORPHANS:
Education Budget (Actual) for 1998/9 Million (Pula) 1718
Population in 1999 Million 1.611
Percapita Education Expenditure 1066
Cost per Child per year ( 1/2 of per capita Education exp) 533
Health Budget (Actual) for 1998/9 Million (Pula) 446
Population in 1999 Million 1.611
Percapita Health Expenditure 277
Cost per Child per year ( 1/2 of per capita Health exp) 138
Cost of FOOD per Child per year Pula (1/10h of percaptia income) 1,305
Total Cost per Orphan per year 1977
Cost per Orphan for 15 years 29,648

NEW orphans (Average 2000-15) 19,640
TOTAL COST of New ORPHANS (Pula Million) (110 years per orphan)
Average Cost per year Million (Pula) 582

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 1.7%/_

1b(ii). AGE 6-14 EXISTING ORPHANS:
EXISTING orphans as of END OF 1999 53,605
Cost per Orphan per year (estimated same as above) 1977
Cost per Orphan for 8 years 15,812
Cost per Orphan for 8 years adjusted for Inflation 0%
TOTAL COST of EXISTING ORPHANS (Pula Million) (8 years per orphans) 848
Average Cost per year Million (Pula) 106

Real GDP (1999/2000) Million Pula
Ratio to GDP 3.7%
Average Ratio for 2000-15 0.5%

2. AGE 15-49:
Pollcy, Improved quality of Life by providing Medcinies,food, water
Source: Feasibilityvof Home-Based AIDS Care Report February 1, 1995
Cost of medcines/hospitaization per HlVpatpient per year Pula 7,031

Number of Youth/Adults 15-49 (Average 2000-15) 209,563
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 1,473

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 4.3%
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Indicator Per Year

3. AGE 50+:
Policy: Improved quality of life through pension -

Source:
Average Pension Amount for Civil Servants for 1998/9 (Pula) per year 1 2,610
Cost per Person per year ( 1/3 of average civil servant's pensionJ ___ _ 870

Number of persons 50+ (Average 2000-15) 54,111
Total cost per year Million (Pula)
Average Cost per year Million (Pula) 47

Real GDP (1999/2000) Million Pula
Ratio to GDP
Average Ratio for 2000-15 0.1%
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