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ABSTRACT

HIV, Wages, and the Skill Premium’

The HIV epidemic has dramatically decreased labor supply among prime-age adults in sub-
Saharan Africa. Using within-country variation in regional HIV prevalence and a synthetic
panel, | find that HIV significantly increases the capital-labor ratio in urban manufacturing
firms. The impact of HIV on average wages is positive but imprecisely estimated. In contrast,
HIV has a large positive impact on the skill premium. The impact of HIV on the wages of low
skilled workers is insignificantly different from 0, and is strongly dampened by competition
from rural migrants. The HIV epidemic disproportionately increases the incomes of high-
skilled survivors, thus increasing inequality.

NON-TECHNICAL SUMMARY

The AIDS epidemic led to the death of large numbers of working age adults in Sub-Saharan
Africa. This paper investigates what happened to the wages of survivors. A basic intuition
from economic theory is that, since there are fewer workers, wages of survivors should
increase. Using data on the urban manufacturing sector in Sub-Saharan Africa, | show that
the wages of high skilled workers increase indeed in regions that were more strongly affected
by AIDS mortality. In contrast, the wages of low skilled workers were not affected. This
implies that urban regions that experienced a larger number of deaths due to AIDS saw an
increase in income inequality among survivors.
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[. INTRODUCTION

The HIV/AIDS epidemic represents one of the grdafeslic health crises of the past
several decades. Since HIV was recognized by dre@s for Disease Control and Prevention
in 1981, prevalence has risen worldwide, but paldity in sub-Saharan Africa, which accounts
for about two-thirds of current HIV infections (UNBS, 2008). Across sub-Saharan Africa,
HIV prevalence among adults aged 15-49 is estimaddae 5.0 percent (UNAIDS, 2008). In
2007, 22 million people in sub-Saharan Africa werected with HIV, and about 1.5 million
died from AIDS (UNAIDS, 2008). The burden of diseais particularly large in southern
Africa, where, in some areas, more than half oftadare infected.

Because the bulk of HIV infections are sexualgnsmitted, HIV disproportionately
affects prime-age adults. In particular, in mostrdries, HIV prevalence is highest among
women in their 30s and men in their 30s and eady Mishra et al., 2009). In the absence of
treatment, HIV-infected patients are expectedue about ten years from the time of infection.
For much of that period, they remain asymptomdtayever, patients eventually become very
sick with AIDS before death, usually for about gear.

Together, the HIV rates and the age profile oéatibn imply large increases in both
morbidity and mortality among prime-age adults ub-<Saharan Africa, and particularly in
southern Africa. AIDS — by changing population gasition, risks, and decision-making — has
potential spillovers on other sectors, includingueation and fertility (e.g., Fortson, 2011,
Fortson, 2009, Juhn, Kalemli-Ozcan and Turan, 2008)e economic effects of the epidemic
are potentially staggering, and economists havetddvconsiderable effort to estimating and
forecasting the economic effects of HIV/AIDS. Matied by evidence from the Black Death
which found that the disease raised wellbeing ansumgivors, Young (2005) develops a model
of the HIV/AIDS epidemic showing that future gentevas of Africans may benefit from AIDS-
related reductions in population size, and, inipaldr, that wages of surviving workers may
increase. However, Kalemli-Ozcan (2010) and Sama#ie-Llopis (2008) each develop models

which support the opposite prediction — that HIMIweduce wellbeing in sub-Saharan Africa.

! Prevalence is particularly high in Botswana (23.9%esotho (23.2%), South Africa (18.1%), and Sieami
(26.1%) (UNAIDS, 2007).



Complementing the theoretical predictions, sevestdldies have assessed the empirical
relationship between GDP and HIV in sub-SaharanmcAf(see, for example, Bloom and Mahal,
1997, Bonnel, 2000, Ahuja, Werker, and Wendell, Y00 hese studies find no significant
impact of HIV on economic growth, though they aemegrally powered to detect only very large
effects.

Several studies have also assessed the impadWddrd antiretroviral (ARV) treatment on
labor supply and worker productivity, generallyding moderately sized effects in the short-
term (e.g., Thirumurthy, Graff-Zivin and Goldste2Q08, Fox et al., 2004, and Larson et al.,
2008). Looking at the medium-term effects of AR¥atment, Habyarimana, Mbakile, and Pop-
Eleches (2010) find that, as much as four years fout provision of ARV treatment led to
reductions in worker absenteeism. Thirumurthy e{2011) show that ARV treatment increases
employment and income as far as two years out.

This paper focuses on the impact of HIV on wagesisés data from the World Bank’s
Africa Regional Program on Enterprise Developm&RRED) and the World Bank’s Enterprise
Surveys. These surveys cover urban manufactunings fand their workers. | calculate regional
HIV prevalence from the Demographic and Health 8ysv | then link wage data from
manufacturing firms and their employees to regi¢tid prevalence estimates.

| develop a simple model to predict the impact dD8 mortality on wages at the market
level. All other things equal, AIDS mortality deases labor supply. In the short run, as long as
the capital stock does not fully adjust downwatdgher mortality leads to an increase in wages
and the capital-labor ratio. In the long run, owegital has fully adjusted, there should be no
effect on wages. If the production function is Cdbtuglas, the short-run wage elasticity of
AIDS (i.e. the change in wages resulting from tharge in labor supply due to AIDS mortality)
is equal to the capital share.

However, because the wage data | use covers then urtanufacturing sector only, the
estimated short-run wage elasticity of AIDS couddgmaller than the capital share. Suppose that
these urban manufacturing firms pay wages thahigiteer than in most other sectors, and above
market-clearing levels. If so, they do not neethtwease their wages much (if at all) in order to
attract new workers and replace those lost to AlBSectively the labor supply to urban
manufacturing firms will decline less than the @lklabor supply. This means that the short-run
wage elasticity of AIDS could be lower than the itapshare when estimated on urban
manufacturing firms only. Additionally, this raiséise possibility for the HIV epidemic to be
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associated with an increase in the skill premiumdekd, high paying manufacturing firms can
fairly easily replace low skilled workers who dieAIDS by workers from other urban sectors or
from rural areas while barely increasing their wag@see discussion of dual labor markets in
Fields, 2005). By contrast, high skilled workersomtie of AIDS will be harder to replace
without increasing wages, since they cannot bdyeestruited from outside the manufacturing
sector. If the supply of low skilled workers to arbmanufacturing firms declines less than the
supply of high skilled workers, the impact of HIW the wages of high skilled workers will be
higher than on the wages of low skilled workerserBfore, | expect a positive association
between HIV and the skill premium.

The empirical specifications use within countryiggion in HIV prevalence to identify the
impact of HIV on outcomes both in levels and inwgtto rates. Consistent with theoretical
expectations, | find that higher HIV rates are asgted with significantly higher capital-labor
ratios. However, HIV has no significant impact @abdr productivity. The estimated wage
elasticity of AIDS is positive but not always sificantly different from zero. In contrast, higher
HIV prevalence is consistently significantly assded with a higher skill premium: a 10%
increase in HIV prevalence is associated with apeEentage point greater increase in the
wages of workers with 14 years of education or masecompared to workers with 10 years of
education or less. The impact of HIV on workershwit0 years of education or less is not
significantly different from 0. Finally, | preseadditional evidence consistent with dualism in
the labor market. First, | show that the positigeaziation between HIV and the skill premium
only holds for larger firms, precisely those firrtigat are more likely to pay above market-
clearing level wages to start with. Second, | shibat recent migration from rural areas is an
important factor that modulates the impact of HIN the wages of the least skilled workers.
Indeed, the impact of HIV on low-skilled workers’ages is estimated to be positive and
significant in the absence of rural-urban migratiouat this impact declines significantly as rural-
urban migration increases.

This paper is closest in its specific theme to Y®@R005), who calibrates a model that
formalizes the impact of HIV on wages. However,nfrca theoretical and econometric
perspective, this paper is closest to Borjas (2@08) Acemoglu, Autor and Lyle (2004). Both of
these studies analyze the impact of an increakxbor supply on the wages of different groups
in the US labor force. This paper makes three keyributions to the literature on the impact of
the HIV epidemic on wages and labor market outcomese broadly. First, the previous
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literature investigating the impact of HIV on outees such as GDP growth and the capital/labor
ratio relied on country-level data. Thus, unobedrdifferences in labor market trends across
countries could bias the results. In contrast,anglysis uses within-country variation in HIV
prevalence as a source of identification, bothhm ¢ross-section and over time. Second, this
paper uses a broad sample of Sub-Saharan Afriaantrees to investigate the impact of the HIV
epidemic on market-level outcomes such as wage$aaod productivity. The previous literature
has used solid identification strategies to anatiieampact of HIV on workers’ productivity and
income at the micro level. However, each of theseers is based on variation within a single,
small geographic area and over a relatively shenibd of time. Most importantly, this strand of
literature typically concentrates on worker-leveltapmes for HIV-positive workers, while |
focus on market-level outcomes. This distinctiofursdamental. In particular, the impact of HIV
on workers’ income and productivity is theoretigallegative for HIV-infected workers, and the
literature on the topic upholds this theoreticgbentation. By contrast, the short-run impact of
the HIV epidemic on wages at the market-level eotitically positive if only AIDS mortality is
taken into account, and becomes ambiguous when talsng into account the decline in
productivity for HIV-infected workers. It is themm®e of great interest to analyze the impact of
the HIV epidemic on labor markets empirically, auth an analysis complements the studies of
the impact of HIV infection on individual labor suy and income. To perform this analysis
within a broad sample of countries, the data setel is unique. Indeed, the Enterprise Surveys
and ARPED data | use are, to my knowledge, the ambilable micro datasets that provide
standardized information on wages in a large samplsub-Saharan African countries. The
Demographic and Health Surveys, the only other esuthat is comparable in the range of
countries and years covered, does not provide rdoynation on wages. Third, my data offers
the unique opportunity of examining the relatiopshietween HIV and linked firm- and
employee-level outcomes. These two complementauycss of data allow me to explore both
firm-level reactions to HIV, such as capital adjosht, and worker-level reactions to HIV, such
as changes in hours worked. Investigating both-fevel and worker-level outcomes is crucial
in understanding the mechanisms through which Hf§tcts wages.

The remainder of the paper is organized as foll&extion Il presents a simple theoretical
framework to quantify the impact of AIDS mortality wages. Section Il presents the empirical
estimates of the relationship between HIV and wagssvell as estimates of the impact of HIV
on the capital stock, labor productivity, and howsked. Section IV concludes.
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[I. THEORETICAL FRAMEWORK

A. THE IMPACT OF HIV ON AVERAGE WAGES

In this section, | assume that the sole way in WiktV affects wages is through a decline in
labor supply deriving from AIDS mortality. | adoptmodeling framework adapted from Borjas
(2009) to derive the “wage elasticity of AIDS”,.ithe increase in wages due to the reduction in
labor supply induced by AIDS mortality. The prodantfunction in the economy is a constant

elasticity of substitution (CES) production functigiven by:

Q= [aK5 +(1- a)L‘S]%
where, K is the capital stockl, is the number of workers, add< 1. The supply of capital is
given byr = K*, wherer is the price of capital anti> 0.
Using properties of the CES production functiong can show that:
dlogw —A(1 = 8)sk
dloglL, 1+1-6—-(1—-0)sk
wheresy = rK/Q is the share of capital. In the short-run={ o), and assuming that the CES

production function reduces to a Cobb-Dougtas=(0), we have:

dlogw

dlogL K

Therefore, under these assumptions, the wage aiastf AIDS should be positive

(remember that AIDS mortalityecreases labor supply) and equal to the share of capital.
B. THE IMPACT OF HIV ON THE SKILL PREMIUM

I now introduce skill heterogeneity among workédviaintain the assumptions above and
further assume that the labor foiicés composed of two grouds andL,, which we will define
as high skill and low skill respectively. The Arrgion aggregator is given by:

L = (6,L,% + 6,L,°)V/F
wherep <1 and6; + 6, = 1. The elasticity of substitution between high aod Iskilled is
012 = 1/(1 = B).
In this model, one can show that the short-run welgsticity of AIDS does not depend on

the detail of the impact of AIDS on the two skillogps, but instead remainssat (assuming a
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Cobb-Douglas production function). Additionally, MIDS mortality rates are the same for all
skill groups, then HIV should not have any impactioe skill premium.

If AIDS mortality differs by skill group, then thgkill premium is affected. As | will show
later (section 111.D.2), there is no evidence thational-level AIDS mortality systematically
differs by education in the countries included in data. However, since my wage data does not
cover the whole economy but comes from larger umpanufacturing firms, it is still possible
for the labor supply of different skill groups toban manufacturing firms to be differentially
affected by AIDS mortality. In particular, this Wwibe the case if the labor market is not fully
competitive but is characterized by a dual laborkeiawith a formal sector and an informal
sector. The key assumption of dual labor marketetsoid that wages in the formal sector are set
above market-clearing levels (Fields, 2005), whaohld be either because of efficiency wages
or for institutional reasons. This implies thatledst some workers in the informal sector are
gueuing for formal sector jobs, and specificalty,my empirical application, for formal jobs in
urban manufacturing firms. Thus, because wagelkdrfdrmal sector are above market-clearing
wages to start with, firms do not need to incraeaages in response to an economy-wide AIDS-
induced decline in labor supply (at least as losigh& decline in labor supply is not too large).
This mechanism should be especially relevant far-d&illed workers, and much less relevant
for high-skilled workers. Indeed, high-skilled werk have a very low probability of working in
the informal sectdr and so one can assume that only formal firms etenfor high-skilled
workers, yielding a competitive labor market foghmskilled workers. A simplifying assumption
capturing this situation is to assume that AIDS taldy measures only the decrease in the
supply of high-skilled workers to the urban mantdaog sector, while the supply of low-skilled
workers to the urban manufacturing sector is uesdf by AIDS mortality. Under these
assumptions, | can derive the impact of AIDS mdstain the skill premium and on the average
wage.

Let m; = dL;/L; be the AIDS-induced percent supply shift for greuRemember that we
are considering the supply to the urban manufaggjusector only. Consistent with the idea that,
due to dualism, the supply of low-skilled workessbt affected by AIDS mortality, assume that

m, = 0. By contrast, assume that the labor supply ofhilge skilled is diminished by exactly

2 A more detailed discussion of this point can benfbin section 11l.C.2. There, | will also discus®re
generally the empirical relevance of the dualisipdtkiesis for my empirical application.



the average AIDS mortality in the overall populatioUnder these assumptions, one can show
that the impact of AIDS mortality on the skill prem is given by:
dlogw; —dlogw, 1

my 012
Thus the impact of AIDS mortality on the skill preim only depends on the elasticity of
substitution between skill groups. Additionally,dem these same assumptions, the overall effect
of AIDS mortality on the average wage can be reéamigs:
dlogw s;dlogw

m; Q dloglL
wheres, /s, is the share of the wage bill that goes to thé Isiglled. Thus, in the short run and
assuming a Cobb-Douglas production function, theaich of AIDS mortality on average wages
in urban manufacturing isgs;/s.. Since the share of the wage bill that goes tahtbk skilled
is strictly less than 1, the assumption of a dabbf market implies that the wage elasticity of
AIDS is strictly less than the capital share.
C. DISCUSSION

The above model is a simplified description of therld and does not fully capture the
mechanisms at play. The first set of issues toidenss related to the supply of capital. The
above discussion was focusing on short-run efféictee capital stock adjusts to some degree in
response to AIDS mortality, then the wage impadk ba smaller (closer to 0). In the long-run,
when capital has fully adjusted, the impact shda#d0. While many macro models assume a
Cobb-Douglas production function, recent researaked on more disaggregated data (e.g.
Antras, 2004, Juselius, 2008) has shown that thstieity of substitution between capital and
labor is less than 1, i.é.< 0 in the model above. If that is the case, thenirtiqgact of AIDS
mortality on wages in the short run should be lgrget smaller than the capital share. | will
further discuss the impact of HIV-AIDS on the suppf capital in section 111.C.3.

The second mechanism that the simple model preseaiieve neglects is the impact of
AIDS mortality on product demand. There would beiraarease in product demand (relative to
production) if those who survive produce less thiaey consume, and a decline in product
demand if those who survive produce more than tdoegume (i.e. those who died from AIDS
consumed more than they produced). However, sin&sAnortality is concentrated among
working-age adults, there should not be much oéféect: the decline in the labor stock likely

diminishes production and consumption to similagrdes.
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The third issue that could affect the empiricalineate of wage elasticity of AIDS is a
fertility response to the HIV epidemic. For examgdiertility may decline because people are
afraid of having sex and contracting HIV, an argatmaade by Young (2005). Or fertility may
increase as families want to achieve the samettatgeber of surviving children despite higher
mortality. In the first case, the effective negatiabor supply shock would be bigger than what
is captured by AIDS mortality, while in the secoodse the reverse would hold. However,
empirical evidence on the issue suggests that thasebeen no fertility response to the HIV
epidemic (Fortson, 2009, Kalemli-Ozcan, 2010, Judalemli-Ozcan and Turan, 2008, Kalemli-
Ozcan and Turan, 2010). We can therefore neglecthannel.

The fourth and final issue relates to measuremamtHIV rates mostly measure AIDS
mortality, as we have assumed so far in this thmalesection, or do they also measure
something else that affects wages? In fact, HI'¥gao not only relate to mortality but also to
morbidity. In other terms, because of HIV-relatecksess, workers may be less productive.
Because of this, wages should decrease with HIY hemce the empirical estimates of the wage
elasticity of AIDS will be biased downwards. In tampirical section 11I.C.3, | will examine the
evidence for a decrease in labor productivity assed with HIV.

Having examined how HIV may impact wages from ath#cal perspective, | now move
on to the empirical analysis.

[11. DATA AND RESULTS

A. DATA
1. Labor Market Data

Labor market data are drawn from two sources, lhain the World Bank: the Africa
Regional Program on Enterprise Developm¢ARPED) and the Enterprise Surveys. Both data
sources include the results of firm and employeweys, with very similar questions across
sources. The ARPED data (which cover the early04pdclude the results of a survey of

manufacturing firms from four manufacturing indiesr agro, textiles and leather, wood, and

% This dataset was kindly provided to me by Jo Vésgbroeck. For more information on this datasst,\éan
Biesebroeck (2005).



metals. A subset of employees from these firms alss interviewed. The survey years for the
ARPED data range between 1992 and 1995. The Erserpurveys are the updated version of
the ARPED data. They were conducted between 20026607, are similar to the ARPED data,
but may include non-manufacturing firms in addittonmanufacturing firms. | however restrict
the analysis to manufacturing firms only in ordemtake the data comparable across countries
and time. Employees in firms selected for the fsurvey could be chosen for the employee
survey; up to ten employees per firm were surveye@lhe employees do not form a
representative sample. Instead, they are designkd representative of key occupations within
the firm. Matched employee surveys are availabledanly some countries in the Enterprise
Surveys.

My cross-sectional firm-level analysis uses datanfthe Enterprise Surveys from fifteen
countries: Burkina Faso, Cameroon, Congo, Coteodtdy Ethiopia, Ghana, Guinea, Kenya,
Malawi, Mali, Niger, Rwanda, Swaziland, Tanzanianiia®’ The survey is designed to be
representative of the main industries in each agunt

My synthetic panel analysis uses Enterprise Sudagg in conjunction with ARPED data
from seven countries (Cameroon, Cote d’lvoire, &tia, Ghana, Kenya, Tanzania and Zambia).
Though all countries in the ARPED data have linkedployee data (with up to 52 employees
per firm), only Cameroon, Ghana, Kenya, Tanzamd, Zambia also have employee data in the
Enterprise surveys. Therefore, the synthetic panalysis using employee data is based on these
five countries.

Both the ARPED and Enterprise Survey data have-favel information about average
wages (computed as wage bill divided by the nunabevorkers), sales, labor productivity (as
measured by sales per worker), and the capital/latio. | clean the data by removing all firms
whose wage bill per worker or sales per worker werthe top or bottom half percent of the
distributior? (using Purchasing Power Parity adjusted valueEmployee data include measures
of wages, education, hours worked and job tenuAdl data in local currency have been

converted to constant prices using the GDP defliaton the IMF (this is the data | use unless

* The Enterprise Surveys do not provide employeetldata for three of these countries: Cote d’IvoEthiopia,
and Swaziland. Therefore, employee-level analysithe cross-section, includes only 12 countries.

® The cleaning is done separately for the 2000stleed990s data.



otherwise specified), and to 2005 PPP dollars usheg United Nations series. Table 1
summarizes these outcomes.

2. HIV Prevalence Data

I link these labor market data to regional HIV \@aience estimates based on calculations
from the Demographic and Health Surveys (DHS). THeS are a series of nationally-
representative cross-sectional household surveshtve been conducted in over 85 countries
over the past 25 years. In several countriescantesurvey round included the collection of
blood samples for HIV testing. These HIV test Hssu designed to be representative at the
national (and regional) level — can be used to gaaeestimates of HIV prevalence among
adults. The availability of these data represarggynificant change in the methods and findings
of HIV testing. Whereas previous estimates of hiévalence came from testing in antenatal
clinics or tests of specific subpopulations (eapmmercial sex workers), these data cover a
broader range of adults, including men. UNAIDSised its estimates of prevalence based on
the results from DHS HIV testing data.

My analysis uses DHS HIV testing data for the 200@m 15 countries: Burkina Faso,
Cameroon, Congo, Cote d’lvoire, Ethiopia, Ghanajn€a, Kenya, Malawi, Mali, Niger,
Rwanda, Swaziland, Tanzania, Zambia. | calcula¢ ptevalence among men and women
aged 15-49 in each region (administrative divisiamhin each country. The individual HIV
tests are highly accuréte

One limitation of these HIV prevalence data isveyrnon-response. Refusal was the most
common reason for non-response, but non-resposs@aturred because of absence and testing
problems. On average, about 20 percent of eligidsé respondents were not tested. If non-
respondents differ from respondents in their prdigtof HIV infection, non-response could
bias estimates of HIV prevalence. However, Misétral. (2006), in an analysis of DHS data
from eight countries, find that adjusting HIV préxace estimates for differences in
demographic characteristics between respondentsnanerespondents does not have much

effect on national prevalence estimates using tllesa. Furthermore, Fortson (2008), using

® DHS testing is done using an initial ELISA testdahen retesting of all positive tests and 5-1@@et of the
negative tests with a second ELISA. For those wiitordant results on the two ELISA tests, a nedSELor a
Western Blot is performed. The ELISA test by itdedf a sensitivity of 99.7% and specificity of 98.8Chou et al.
2005). Repeating the ELISA test (or using the WesBtot) as was done in the DHS reduces the ulgnikéelihood
of a false positive even more.
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DHS data from Burkina Faso, Cameroon, Ghana, Keagd, Tanzania, finds no relationship
between non-response and reported sexual behavior.

In addition to showing summary statistics for klleor market data, Table 1 shows estimates
of prevalence in the 2000s. Prevalence is measirdte region level; each firm and employee
is assigned the regional-leV@revalence measured in the most recent DHS.data

3. AIDS mortality and HIV

My main empirical specifications will use HIV ratéefined at the regional level, within
countries. Since theory relied heavily on the aggion that HIV rates reflect AIDS mortality, it
is important to investigate the relationship betwéBV rates and AIDS mortality. We need to
express HIV rates as a function of AIDS mortality arder to be able to derive the wage
elasticity of AIDS from a regression of wages ofvVHI

AIDS deaths are only available at the national lldvem UNAIDS. AIDS deaths are
recorded annually since 1990; it is believed thatre¢ were very few AIDS deaths before that
date. To calculate AIDS mortality at the countryde | first take the sum of AIDS deaths
between 1990 and the year of the 2000s firm surusyg for each country. | then divide this sum
by total adult population in 1989, the year befAiBS deaths started to be recorded: this gives
me the national adult AIDS mortality. The reasondviding by adult population is that most
AIDS deaths occur among adults, and, additiondllam interested in the AIDS-induced
reduction in the labor force, not in the total plggpion. For the countries in my sample, total
adult AIDS mortality is 7% on average, and rangesnf0.4% to 23.2%. This is a reasonably
sized shock to the labor force, if one is to jubgehe kind of shocks to the labor force that have
been considered in the literature on the wage impaénmigration. For example, in David
Card’s 1990 paper about the Mariel boat lift, theck to the labor force was 7%. And, in 2000,
the share of immigrants in the US population wek 18ard, 2005).

The next step is to identify the relationship beswaational adult HIV prevalence rates and
AIDS mortality thus defined. Figure 1 shows a pibthe log of AIDS mortality in the year of

" For the firm and employee data, the region isrdeiteed based on the city where the establishmdntated.

8 For a few countries, more than one Enterprise &uwas available in the 2000s. In these casespdectp
use the survey that was closest in time to the BIRGtesting sample.
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the most recent firm survey | use versus the lothefnational adult HIV prevalence rate the
same year (also from UNAIDY. As can be seen, the linear fit between thesemasures is
very good. The coefficient on log AIDS mortality is 0.7201 my wage regressions, | will
regress the log wage on the log of HIV prevaleficerecover the wage elasticity of AIDS, we
need to multiply the coefficient on the log of Hpvevalence by 0.720 and divide by the average
AIDS mortality, i.e. 0.7 (dividing by 0.7 is necesg because we used log AIDS mortality and
not AIDS mortality in the first regression). Thusnveniently, to recover the wage elasticity of
AIDS, one just needs to multiply the coefficientlog HIV by 10,

B. ECONOMETRIC SPECIFICATIONS

1. Cross-Sectional Regressions

| use the same specifications in the firm sampkethe employee sample. For each outcome
for firm or workeri, | run the following regression:

vi =aHIV, + X;f +y.+ 84 + €;
where HIV, is log regional HIV prevalenceX; is a set of controlsy, is a vector of country

fixed effects, o, is a vector of industry fixed effects, ampis a normally-distributed i.i.d. error

term. Outcomesy, are expressed in logs. Standard errors are chaster region. The source of

identification is thus variation in HIV prevalenaeross regions, within industries and countries.
In order to estimate the impact of HIV on the skittmium, | use employee data only, since
wages by schooling level are not available at tha fevel. | use the same specification as

above, but | replace the schooling control by duemor schooling terciles, and | interact these

° This log log specification was used because iiles a much better fit than the same regressitevils.

10 The national DHS HIV rates and the UNAIDS rates aery highly correlated (0.98) because the UNAIDS
data is based on the DHS when available.

1 Many of the mortality estimates are based on aseegiological model that has HIV prevalence asrifsit,
so it is not surprising to get a good fit. The epidological model was validated using AIDS deatatadvhen such
data was available.

2 Table 9 in the appendix shows that, when regrgssamges on national AIDS mortality and log natioH&V

respectively, the coefficient on national AIDS nadity is indeed about 10 times the coefficient og hational HIV
prevalence.
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dummies with HIV. Specifically, the schooling tdes are: schooling <= 10, 10< schooling
<=13 and schooling > 13.
2. Synthetic Panel Regressions

The relationships we can uncover using cross-gedtimentification are descriptively
interesting, but they may be driven by unobservefrénces in regional outcomes that are
correlated with the regressor of interest, i.egjawal HIV prevalence. To better account for this
potential source of bias, it would be helpful to @i panel regression with region fixed effétts
Unfortunately, we do not have panel data, but alepeated cross section of manufacturing
firms and their employees in the early 1990s arel 2800s. The most widespread way of
addressing the issue of the absence of a true pameltime is to use synthetic cohorts (see
Verbeek 2007). This requires to group observatiopvariables that do not vary over time:
region is such a variable for this data.

The data from the 1990s covers only four industaied the sample size is the same for
all industries; by contrast, the 2000s data cowarge industries and the sample size is unequal
across industries. Since the sampling frame in 20@0s reflects the industry composition
specific to each country, and | want to make th@0scross-section as representative as possible
of the 2000s cross-section, | create weights inl®@0s data to make the sample representative
of the 2000s data in terms of industtfes$ then collapse wages by region and time perd@&9Qs
and 2000s), taking a weighted mean of these wafas. whole procedure of weighing and
collapsing is done twice: once for the firm sampled once for the employee sample. Note that
collapsing the data leaves us with few observatilmtaiuse only seven countries can be matched
between the ARPED (1990s) and the Enterprise Sardata (2000s) for the firm data, and only

five countries for the employee data; additionaliithin these countries, only a subset of regions

13 past research has used instrumental variableegira to assess causality; instruments have ied|tide
region’s distance to the Democratic Republic of @mgo, a possible origin of HIV, as well as makeumcision
rates. These instruments, however, have theirlthaks. Distance to the Congo may be correlateld @gbnomic
activity through channels other than HIV. There atrong geographic patterns in economic actiyigrhaps
related to natural resource availability and tradetes, which may make distance to the origin asuitable
instrument in this context. Fortson (2011) findattmale circumcision rates, though significandiated to HIV
prevalence, are too weakly related to be able tectleffects in a two-stage least squares approach.

14 gpecifically, | regress the indicator for belorgjito the 2000s data on industry*region indicatssmg a

logit specification. | then use p/(1-p) as the veifpr observations in the 1990s data, where phéspredicted
probability of belonging to the 2000s data (see &, 2002).
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can be matched. Because of these small sampke size may be tempted to divide the data in
finer cells than by region. However, when usingyatisetic panel, it is very important to have a
sufficient number of observations per cell (in tbase, region by year cell) in order to avoid
small-sample bias in estimations (Verbeek, 200Vhe asymptotics rely on a fixed number of
cells and the number of observation per cell gdmgnfinity. Hence, what one should pay
attention to in this context is the number of olsagons per cell, and not the number of cells.
Using the collapsed data, | run the following resgien:
Ayre = aHIV, + €4

where Ay, is the difference in log wages at the regionaelalivided by the number of years

between the two periods of measurement (1990s @@ds2; dividing by the number of years is

important because different countries had diffelsgrdacings between their two surveys. Thus,

Ay, is approximately the yearly growth in the outcoofiénterest. HIV,, is the log of regional
HIV prevalence in the 2000s ar&)l is a normally distributed i.i.d. error term. Robssandard

errors are computed. Additionally, each observat®mweighted by1/(1/n, +1/n ) using

Stata’s analytic weights, whene, is the number of observations that have been p=sldh in

regionr and periodt. The weight takes into account that a growth ratealculated over two
periods of data, and that means are more precise tere are more observations. For the firm
sample, the average number of observations perscél, which is fewer than 80, the minimum
number of average observations per cell that haa beed in a set of prominent studies using
synthetic panel regressions (Verbeek, 2007). Wmighfor the number of collapsed
observations per cell is thus very important ineortb down-weight the growth rates based on
cells with few observations.

The regression specification used evaluates whetiages grew more between the early
1990s and the 2000s in regions that have higherpgiévalence in the 2000s. This specification
corresponds closely to the first difference of tiness-sectional specification in the case where
HIV prevalence in the early 1990s is 0 and charesties X; do not change over time (country

fixed effects are dropped when taking the firsfedénce®). Is it reasonable to assume that HIV

5 The first difference specification was chosen beeathere are only two periods of data. With omlp t
periods of data, one cannot identify a fixed effectdel with a lagged dependent variable. Sincdiltel to check
for the impact of including the lag dependent Malgathe first difference model is useful. Additadly, the first
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prevalence was 0 in the early 1990s? | cannotegienal HIV prevalence in the 1990s because
no reliable data is available at the regional leireleed DHS HIV testing only happened in the
2000s. National HIV prevalence numbers, themseh@sas reliable as the DHS measures,
indicate that HIV prevalence in the early 1990s \eas but not O on average. What is however
the case is that cumulative AIDS mortality was eably O in the early 1990s (it was 0.6% on
average, with a maximum value of 1.4%). Thus, ¥ HH taken to reflect AIDS mortality only,
my synthetic panel specification is very close he first difference of the cross-sectional
specification, and hence the coefficient on HIV ¢entaken to estimate the same underlying
relationship in both the cross-sectional and thastic panel specifications. Finally, because

Ay, is the difference in log wages at the regionaélelivided by the number of years between

the two periods of measurement (1990s and 2008s)defficient on HIV must be multiplied by

the average number of years between the two pewnbdeeasurement in order to make its
magnitude comparable to what was found in the esesfion. Specifically, there were on

average 11 years between the 1990s and the 200@ysuso, to compare the coefficient from
the synthetic panel regressions to the coeffidiem the cross-section, the coefficient from the
synthetic panel regression must be multiplied bywtlich one can approximate by multiplying
by 10.

In order to estimate the impact of HIV on the skilemium, | use the same first-difference
specification, but | add schooling terciles dummiasd | interact these dummies with HIV.
Instead of collapsing the employee data by regiwah gear, | collapse it by region, year and
schooling tercile. The choice of terciles was medprovide sufficient flexibility while limiting
the number of schooling categories. Indeed, havimny schooling categories would be
problematic when collapsing data for the synthp&oel estimation, as it would lead to too few

observations by region*year*schooling cell.

(continued)
difference specification allows me to control fayuatry specific wage growth rates by including doyrfixed
effects.
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C. MAIN RESULTS
1. Theimpact of HI'V on wages and the skill premium

How can we compare the estimated coefficient on Hdg in wage regressions to the
theoretical predictions? As | have demonstratesertion II.A, the simplest model predicts that
the short-run wage elasticity of AIDS is equal ke tcapital share. For the countries in my
sample, the capital share varies between 0.5 (Nayaat 0.83 (Ghana) (based on UNIDO data
reported in Rodriguez and Ortega, 2006). Rementizrtd get the wage elasticity of AIDS, we
must multiply the coefficient on log HIV by 10 imass-sectional regressions, and by 10*10=100
in synthetic panel regressions. Thus, we expecttfficient on log HIV to lie between 0.05
and 0.083 in cross-sectional regressions and betwe@05 and 0.0083 in synthetic panel
regressions.

Table 2 examines the relationship between wagesH¥idprevalence using the firm and
employee samples. Using the firm cross-section,réetionship between average wages and
HIV prevalence is positive and significant (col. This relationship is still positive, but no
longer statistically significant in the synthetianel (col. 2). In column 3 and 4, | use employee
level data. The advantage of this sample is tlwainl use hourly wages instead of yearly wages.
Additionally, I can control for a number of indiwdl employee characteristics. These
characteristics include occupation dummies, age sguared, tenure on the job, gender,
schooling and union membership. The disadvantagieeofample is that, as mentioned above, it
is not representative of employees overall. Sinyileo what was found for the firm sample, the
coefficient on HIV is significant and positive imlamn 3. The point estimate is also essentially
the same as in the firm sample. In the synthedimep(col. 4), the coefficient on HIV is larger
than in the firm level data, and it is significattthe 10% level. The estimated coefficients in
column 1-3 are very similar: they imply that thegeeelasticity of AIDS is about 1.5. This point
estimate is higher than theoretical predictionsweler, the 90% confidence intervals of the
estimates in columns 1-4 are fairly wide, and ta#ynclude the 0.5 to 0.83 theoretical range.
Additionally, as mentioned in section II.C, recempirical estimates suggest that the elasticity
of substitution between capital and labor is lémmntone. If that is the case, then the impact of
HIV on wages should be higher than the baselinebcduglas case, and therefore the point
estimates | find may in fact be accurate. Ovetatlhnclude that the impact of HIV on average

wages is in line with theoretical expectations, isthighly variable and not always significantly
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different from 0. As suggested in the theory sectidB, the impact of HIV on average wages
may be small in the presence of dualism in therlafarket for low skilled workers.

In columns 5 and 6, | explore the impact of HIV e skill premium. According to the
theory presented above, if there is no dualismhenlow skilled market, HIV should have no
impact on the skill premium. If, on the other hatiwre is dualism in the low skilled market, so
that AIDS mortality only decreases high skilleddalkupply to urban manufacturing firms, then
the coefficient on the interaction between a higglelt tercile dummy (i.e. second or third tercile
of schooling) and the HIV prevalence rate can lterpmeted as the inverse of the elasticity of
substitution between the skilled group and the kiveilled group (see section 11.B) divided by
10 (this is again to account that HIV proxies fdD& mortality in this specification). According
to Acemoglu (2002), the elasticity of substitutioetween high and low skilled workers can be
reasonably expected to lie between 1.4 and 2, wiieains that its inverse lies between 0.5 and
0.71. In my empirical application with schoolingdiées, | expect the elasticity of substitution
between the lowest and the middle schooling tetoilee rather higher than this number (groups
with more similar skills are closer substitutes)dahe elasticity of substitution between the
lowest and the highest tercile to be rather lowantthis number. As a result, 1 expect the
interaction between the second tercile dummy and tdlbe around 0.05 or less in the cross-
section and 0.005 or less in the synthetic pamal, laexpect the interaction between the third
tercile dummy and HIV to be around 0.071 or mor¢hia cross-section and 0.0071 or more in
the synthetic panel.

The coefficient on the interaction between HIV dhed second tercile of education is 0.05,
but it is not statistically significant (col. 5).die that the point estimate squares nicely with
theoretical predications. The coefficient on thedtlercile of schooling is a significant 0.15ist
consistent with theory for this coefficient to la@der than 0.071, but then it is indeed quite a bit
larger. However, the lower bound of the 90% confaeinterval is 0.08, which is much closer to
the theoretical prediction. Moving on to the sytith@anel estimates in columns 6, the results
follow a similar qualitative pattern, confirmingath higher HIV rates are associated with a
significantly larger skill premium for workers imé third tercile of schooling. However, the
synthetic panel estimates are much larger in madeithan the cross-sectional estimates. One
interesting result in columns 5-6 is that the doeght on HIV is insignificant and much closer to
0 than in columns 1-4, which suggests that the anp&HIV for the lowest skilled workers is
smaller than for the average worker, and possibls0discussed above, this result is consistent
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with dualism in the market for low-skilled workerk.will return to this point and provide
additional results in section 111.C.2. To conclud€find that the impact of HIV on the skill
premium is positive and statistically significaot the third tercile of education, and this result
holds both in the cross-section and in the synthmdnel. Additionally, the size of the estimated
coefficient is consistent with theory in the cregstion, even though it is larger than predicted in
the synthetic panel. Finally, these results strprsgiggest that the impact of HIV-AIDS on the
labor supply to urban manufacturing differs by Is@roup; if that were not the case, then HIV
should have had no impact on the skill premium &ssxtion 11.B).

2. Dual labor markets

One plausible explanation for the positive assamdbetween the skill premium and HIV is
that there is a dual labor market for low skilledrieers and a competitive labor market for high
skilled workers, such that the effective labor duppf low skilled workers to the urban
manufacturing sector is unaffected by AIDS monaliThis mechanism is difficult to test
directly since the Enterprise Surveys and ARPER diat not cover the entire labor market but
only the (mostly) formal urban manufacturing sectessentially, what we would like to see if
this mechanism is at play is that the proportiotheflabor force that works in the most informal
lowest paid sector decreases in regions with highef, and that the income of workers who
stay in this most informal lower paid sector in@@: Since | cannot test these implications
directly, 1 will make a series of arguments for wtihhe dual labor market hypothesis seems
plausible. | will proceed in three steps. Firsyill make the case for the presence of dualism in
the sub-Saharan African countries | study. Secomd|l argue that the dualism hypothesis is
most likely to hold for low-skilled workers. Thirdlwill show that the positive impact of HIV on
the skill premium only holds for firms that are radikely to be formal, and that, for low-skilled
workers, migration from rural areas seems to lgrgetount for why I find no impact of HIV on
wages.

In Sub-Saharan Africa, at least 70% of the labocdavorks informally (MDG data quoted
in Bacchetta et al. 2009). On the other hand, thmdl sector is subject to fairly constraining
labor regulation (Pierre and Scarpetta, 2004). Thdor, together with unionism and the
presence of foreign firms in manufacturing makesnidre likely that wages in the formal
manufacturing sector are set above market-cledengls. Specifically, in the 2000s firm

sample, 61% of firms have 10 workers or more, whichuld classify them as formal according
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to the commonly used definition of informality biyrh size. Additionally, the unionization rate
in the employee sample varies between 25% in tid®<2@nd 36% in the 1990s (see Table 1).
Importantly, the average wage in the 2000s crosBesecorresponds to more than twice the
GDP per capita for these countries. By contrasthenUS, the average manufacturing wage is
roughly equal to the GDP per capita in 2009 (BL&geOverall, these elements make it more
likely that wages are set above the market- clgdewel in the urban manufacturing sector.

A recent article by Gunther and Launov (2009) shtvas, in Cote d’lvoire, which is one of
the countries in my sample, the dual labor markgtothesis is consistent with data on the
distribution of wages in the formal and the infofreectors. While previous literature has found
little support for dualism (e.g. Magnac, 1991, &mwdtap and Quintin, 2006), it typically used
data on Latin American countries, where informaligylower than in Sub-Saharan Africa.
Additionally, these other works have relied on adelowith two sectors, one formal and one
informal. By contrast, Gunther and Launov use adlgector model (formal, informal voluntary
and informal involuntary) and find that this modied the data from Cote d’lvoire better than the
two-sector model. Hence, | conclude that the thergome support for the hypothesis that the
labor market in Sub-Saharan Africa exhibits dualism

A second issue is whether the dualism hypothesisoie relevant for low-skilled workers.
First, it is well known that the probability of wang in the informal sector strongly decreases
with education (Perry et al.,, 2007). This meanst thery educated workers have a low
probability of being informal, which implies that,these highly educated workers die, formal
sector firms cannot view the informal sector agserve of additional highly educated workers.
In the working paper version of their article, Gugrt and Launov show evidence suggesting that
workers who are willing to work in the formal sectout are rationed out tend to have low
education. Overall, this lends credence to the tHatthe dual labor market hypothesis is likely
to hold mostly for low educated workers.

Finally, in Table 3, | perform some additional aysid to assess to what degree the results
can be explained by labor market dualism. Forghigpose, | use two strategies. First, note that a
key element in the dualism account of the resslthat firms in my sample are mostly formal,
and likely pay above market-clearing wages to l&llesl workers. While the majority of firms
in my sample are likely to be formal, formalityascontinuum (Perry et al., 2007) and smaller
firms are more likely to evade at least some raguia. Thus, in my sample, smaller firms are
more likely to be informal or partially informaln Ipractice, |1 choose 20 workers as a cut-off for
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small firms because this was the upper limit fa temall firm” strata in the survey design. If
the dualism hypothesis holds, then the skill premishould increase more with HIV in the
sample of larger more formal firms than in the skengb smaller more informal firms. Indeed, by
comparing columns 1 and 3, we can see that, icrbss-section, HIV only has a positive impact
on the skill premium in the large firms sample. @nhs 2 and 4 confirm that, in the synthetic
panel as well, HIV only increases the skill premitanlarge firms. Thus, HIV only significantly
increases the skill premium in more formal firmshieth is consistent with the dualism
hypothesis. A second strategy | use to assessléusilpility of the dualism hypothesis as an
explanation for the results is to examine more ifigally the impact of HIV on the wages of the
lowest skilled workers (first tercile of the schiogl distribution). | expect that, the more
competition there is from informal sector workenstsade the manufacturing sector, and the
lower the impact of HIV on the wages of low-skillagrkers. One proxy for informality in an
urban area is the share of recent migrants froad areas: indeed, these workers are more likely
to be low skilled and employed in the informal secThus, | expect that, in urban regions with
a higher share of recent rural migrants, the imp&é&tlV on the wages of low-skilled workers in
manufacturing is closer to 0. | measure the shareagnt rural migrants using the DHS: this is
the share of adult residents in an urban aredrtimatgrated from a rural area after 1990 then
interact the share of rural migrants with HIV. Qolu 5 shows that, in the absence of rural-urban
migration, HIV significantly increases the wagedaw-skilled workers, as predicted by theory.
The interaction between HIV and the share of runédrants is, as expected, negative and
significant. This exercise suggests that part efrdbason why the estimates of the impact of HIV
on wages are so noisy is that there are largerdifées in regional labor markets that affect the
impact of HIV on wages. In particular, differendesrural-urban migration play an important
role in determining the impact of HIV on the wagésow-skilled workers.

3. Theimpact of HI'V on capital, sales, and hoursworked

I now explore some additional outcomes besides svéga can help us understand the link
between HIV and wages. In Table 4 columns 1-3,dngxe the impact of HIV on the capital-

labor ratio and the growth of the capital stockngsiirm-level data. In the short-run, as AIDS

16| chose the 1990 cutoff to be aligned with the ragjmate beginning of the HIV epidemic. | also
experimented with defining recent migrants as thelse migrated 10 years prior to the survey date, the results
were essentially unaffected.
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mortality diminishes labor supply, | expect the italgabor ratio to increase. Theoretically, in
the short-run, the impact should be one for onerefiore the coefficient in the cross-section
should be 0.1 and in the synthetic panel 0.01ind that indeed higher HIV prevalence rates are
associated with a significantly higher capital-labatio, and this is so both in the cross-section
and in the synthetic panel (columns 1-2). The ¢ciefit is very large: the lower bound of the
90% confidence interval is slightly higher than Gdr the cross-section and 0.01 for the
synthetic panel. This suggests that HIV may hawnlsssociated with capital deepening above
and beyond the immediate impact of AIDS mortalitytbe capital/labor ratio. Firms may thus
have actively substituted capital for labor. Inwoh 3, | examine whether the growth in the
capital stock has been higher or lower in regioith Wigher HIV. Since the coefficient on HIV
is not significantly different from 0, | cannot eef that the capital stock did not adjust to the
HIV-related reduction in labor supply. In fact, tlweefficient on HIV is positive, weakly
suggesting that HIV was associated with an incréasevestment. Overall, these results show
that HIV was associated with an increase in thé@alajabor ratio, as predicted by theory.

In Table 4 columns 4-6, | examine the impact of HIiVfirms’ sales. | find that HIV has no
significant impact on labor productivity as measubg sales per worker, and this holds both in
the cross-section and in the synthetic panel (cotud5). HIV does not significantly impact
sales growth either, as can be seen in column é.alisence of an impact of HIV on labor
productivity may seem surprising given the morlyidiffect of HIV. As mentioned above,
previous research has documented a negative irop&tV on individual workers’ productivity.
However, one has to remember that labor produgtigiimeasured at the firm level. Given that
HIV was associated with a large increase in thetalabor ratio, measured labor productivity
should be positively associated with HIV. Therefates possible that the absence of an impact
of HIV on labor productivity results from the coentailing effects of morbidity and the increase
in the capital-labor ratio. Controlling for the grth of the capital-labor ratio in column 5 yields
a coefficient on HIV that is still positive but nethan 100 times smaller (result not shown).
Additionally, the lower bound of the 90% confidenicgerval for the coefficient on HIV is
-0.033 when controlling for the growth of the capitbor ratio, versus -0.018 in the
specification in column 5. This suggests that thgpact of HIV on labor productivity is
overestimated due to the positive association vV and the capital-labor ratio.

In columns 7-8, | investigate the impact of HIV bours worked using the employee
sample. In the cross-section | find no significampact of HIV on hours worked. In the synthetic
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panel however, HIV is significantly associated witver hours worked. The coefficient implies
that a 100% increase in HIV prevalence is assatiai¢h a 7% decrease in hours (remember
that one has to multiply the coefficient by 10 sirtlise growth is calculated over 10 years); at the
sample means, this implies that going from 9% HIkévplence to 18% HIV prevalence
decreases weekly hours worked by 3 hours, whiehsimall effect.

D. ROBUSTNESS TESTS AND DISCUSSION

1. Additional specifications and robustnesstestsfor the wage results

The impact of HIV on average wages is not very igedg estimated. One reason for this
may be that, while the mortality effect of HIV imases wages, the morbidity effect of HIV goes
in the opposite direction: workers who are sickhwitlV-AIDS are less productive and hence
may earn lower wages. We can partially accounttiar effect by controlling for HIV-related
absenteeism at the firm level. Indeed, for a langleset of countries in the 2000s survey, firms
were asked whether they suffer from high absenteeise to HIV-AIDS. However, controlling
for this variable in cross-sectional regressionssdaot affect the HIV coefficient (Table 5, col.
1). Thus, the estimates of the impact of HIV on esm@re not affected by HIV-AIDS related
absenteeism.

Another concern that one may raise is that themaséis reported in Table 2 are not
representative of the experience of the averag&eworhis is because large firms have the same
number of observations in my firm sample as snield, which suggests that it may be useful to
give larger firms more weight in regressions. Hogre\because the surveys | use oversample
large firms, such a weighting scheme results inneeghting large firms compared to the
underlying sample of manufacturing firms. Stilfekl it is important to perform this robustness
test. | weighted each observation by the numbdirmflevel employees, using Stata’s analytic
weights: this is because, in the firm sample, tlagavis an average over all employees. For the
firm synthetic panel analysis, | collapsed the datget the sum of all wage bills, and the sum of
all employment, and | calculated the average wétge eollapsing. The results using weights are
reported in Table 8 in the appendix. Both in thessrsection (col. 1-2) and the synthetic panel
(col. 3), the impact of HIV on wages is negativel amsignificant. Thus, the impact of HIV on
wages appears to be more negative when larger érmgiven a greater weight. Hence, part of
the reason why the impact of HIV on average wagdmprecisely estimated may be that the

impact of HIV on wages varies by firm size. Thiemise also confirms that the impact of HIV
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on wages is smaller in larger firms that are mdtely to be formal, consistent with the dual
labor market hypothesis (see p. 18 and following).

In columns 2 and 3 of Table 5, | add the capitBblaratio on the right-hand side in order to
investigate the degree to which the positive imphdilV on wages is due to the increase in the
capital-labor ratio. As expected, | find that thepital-labor ratio has a significant and positive
impact on wages, and the inclusion of the cap#hbl ratio makes the coefficient on HIV
smaller and insignificantly different from 0. This consistent with the increase in the capital-
labor ratio being the main channel behind the p@sitmpact of HIV on average wages.

The main analysis uses HIV prevalence at the regjl@vel, including both rural and urban
areas. However, the ARPED and Enterprise Survey atat drawn exclusively from urban areas,
S0 one might want to restrict the calculation o¥/Hbrevalence (from DHS data) to adults living
in urban areas. However, calculating prevalenparsgely for urban and rural areas within each
region is problematic because the small sample siteduces a good deal of sampling
variability; in fact, the DHS documentation spewally states that HIV prevalence can be
robustly estimated at the regional level and byaaorand rural areas nationally, but not for urban
and rural populations at the regional level. Thaenefl choose instead to control for the share of
urban residents in the HIV testing sample. | halge axperimented with regressing wages on
HIV rates calculated for urban populations onlys(iés not reported here): the coefficient on
urban HIV prevalence was always very similar to toefficient on regional HIV prevalence
when controlling for the share of urban residentthe HIV test sample. In column 4 of Table 5,
| add a control for the urban share to the regoassf average wages at the firm level on HIV in
the cross-section. The inclusion of this controlkegathe coefficient of HIV insignificantly
different from 0, confirming that the estimatestbé impact of HIV on average wages are
fragile. On the other hand, one may argue thatihMerate at the regional level better represents
the labor market conditions. Indeed, rural-urbagration is high: on average, 24 to 30% of the
residents in the cities in our sample have migrdtech rural areas in 1990 or more recently
(Table 1).

In columns 5-8 of Table 5, | examine the robustnaisshe impact of HIV on the skill
premium. In column 5, | include the urban shar¢hia cross-sectional specification. While the
urban share coefficient is positive and highly gigant, the coefficient on the interaction
between HIV and the third tercile of schooling satfected. Including the urban share in the
synthetic panel regressions does not affect thdtsesither (col. 6); additionally, the coefficient
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on urban share itself is not significantly differérom 0. In columns 7 and 8, | experiment with
including country fixed effects in the synthetimparegressions; this allows for country-specific
wage growth rates. The inclusion of country fixdte@s in column 7 does not substantially
impact the results. Additionally, in column 8, tinde lagged regional sales growth (the sample
size shrinks slightly because this variable isalatays available). Indeed, one may be concerned
that synthetic panel results are driven by tremdwage growth that preceded the advent of the
HIV epidemic. In particular, it is possible thagrens that were growing more in the late 1980s
and early 1990s subsequently experienced both higlosvth in the skill premium and higher
HIV infection rates. Unfortunately, | do not havdarmation on wages prior to the early 1990s.
However, wages are positively correlated with sadesl so sales growth may plausibly proxy
for wage growth. Average regional sales growth thas computed using a question about sales
in the previous few years that was asked of firmthe 1990s. Still, the inclusion of this variable
does not affect the estimated impact of HIV on dkidl premium. Overall, | conclude that the
positive impact of HIV on the skill premium is sbh® and very robust to alternative
specifications.

Finally, I perform a falsification exercise whergdpeat the specifications from Table 2,
columns 1, 3 and 5, but using the ARPED data fondiand workers in the early 1990’s. | use
on the right-hand side HIV in the 2000. | find th#lly in the 2000 does not have a significant
effect on wages and the skill premium in the 19@8sults not reproduced here). This suggests
that the HIV epidemic likely had a causal impactwages and the skill premium.

2. Why does HIV affect the skill premium?

| have argued above that dualism in the low skileabr market is a plausible explanation
for this result. Here | examine and rule out sotter@ative interpretations.

One interpretation is that this result does ndiaut reflect a differential impact of HIV on
the labor supply of different skill groups. Indeé@d;ould be that higher skilled workers are more
mobile, and that they dislike living in regions kvitigh HIV. If this is so, then the higher skill
premium in regions with higher HIV may reflect angoensating wage differential. This
explanation is however unlikely since results basadnational HIV rates look very similar
(results not reproduced here), and mobility betweamntries is likely to be much lower than

between regions.
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A second interpretation is that the skill premiusnaffected by HIV because high skilled
workers died of AIDS at a higher rate than low Igkilworkers. Specifically, | examine whether
AIDS mortality was higher for workers with more tha3 years of schooling. | conduct two
supplementary analyses. First, | estimate HIVsrditg education tercile in the cross-section.
Second, | use multiple rounds of the DHS to askessthe education distribution has changed
over time.

First, | use data on individual HIV status — whishonly available for the 2000s — to
estimate HIV rates separately by education tercllising data from Burkina Faso, Cameroon,
Ghana, Kenya, and Tanzania, Fortson (2008) fount KV rates tend to peak among those
completing primary school, with generally lowerestamong the least and most educated.
However, because my employment data come from gsireé manufacturing firms in urban
areas from a large group of countries, the pattefri$lV prevalence by educational attainment
may be somewhat different in a population whichkimore like my sample. Therefore, | use
DHS data on HIV status and educational attainmergrésent a picture of the distribution of
HIV by education tercile. In particular, | estiraddIV prevalence by country among adults aged
15-49 living in urban areas, separately for eacthode educational categories: completed 10 or
fewer years of schooling, completed more than ItOnbumore than 13 years of schooling, and
completed more than 13 years of schooling. Thassgories mirror the three education terciles
used in my synthetic panel analysis. The resukispresented in Table 6. Countries with total
HIV prevalence rates above five percent are higibdid.

As the table shows, in countries with high HIV stéllV prevalence among those with
more than 13 years of schooling is generally simialower than it is for those with less
schooling. Zambia is the only exception to thiagyal pattern: prevalence among urban adults
aged 15-49 with more than 13 years of schooling0i®3%, whereas prevalence among those
with between 10 and 13 years of schooling is 15.48%among those with 10 or fewer years of
schooling is 13.75%. In other high prevalence coest prevalence among adults with more
than 13 years of schooling is similar or lower thmevalence among those with 10 or fewer
years of schooling. Additionally, when regressihg HIV rate on the schooling tercile dummies
within this sample, | find there is no significatifference in HIV prevalence between the first
tercile of schooling and the second or third tercilhese results are consistent with the literature
on the variation of HIV infection by education, whitends to find a non-monotonic relationship
between HIV infection and education (see e.g. larid Santaeulalia-Llopis, 2011).
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Based on these estimates, we would expect if amgytlower (not higher) mortality
among adults in the third education tercile in ttmening years. If the distribution of HIV
infection by educational attainment has been staier time, this evidence suggests that
differential mortality does not explain the posgticorrelation between the skill premium and
HIV prevalence.

However, current HIV rates may not be a good cotifte of past mortality. It is possible
that, in earlier cohorts, the distribution of HIY bducation was quite different than it is today.
By comparing multiple rounds of the DHS, | can mstie how the education distribution has
changed over time, and how those changes are detatHlV rates. If adults with more
schooling have become less numerous over timeeasawith higher levels of HIV, this could
provide evidence of differential mortality by edtioa, possibly explaining the estimated
positive association between HIV prevalence andkilepremium.

To assess how the distribution of schooling haasngkd over time across areas with
different levels of HIV, | will draw on the housddaoster from multiple rounds of DHS data.
Rather than using data on HIV testing, | will do@nhchanges in the distribution of educational
attainment for a fixed cohort across rounds ofsiiney.

The analysis is restricted to countries that areny synthetic panel sample and have
multiple rounds of DHS surveys, and at least onenduhe early- to mid-1990s. Table 7 shows
that the fraction of adults in the highest educatlacategory (more than 13 years of schooling)
has increased over time in all but Cote d’Ivoiiidhe correlation between overall HIV prevalence
in the 2000s and the change in the fraction oftaduith more than 13 years of schooling is -
0.19 and insignificant. This suggests that thetpesassociation between HIV and the skill
premium is not driven by changes in the relativepdy of educated workers due to mortality.

| have argued above that dualism in the marketdrskilled workers can account for the
positive impact of HIV on the skill premium. | hayest shown that a number of plausible
alternative interpretations of this result are maistent with the data. Therefore, | conclude that
the positive impact of HIV prevalence on the skilemium is consistent with theory under the
assumption of a dual labor market.

IV. CONCLUSION
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The HIV/AIDS epidemic has been the cause of a largeease in prime-age adult mortality
in Sub-Saharan Africa. Given poverty and low gilovdtes in the region, economists have been
concerned about the impact of the epidemic on tlem@mic outlook of the worst-affected
countries. In particular, it has been argued tbaspite the terrible death toll, the HIV/AIDS
epidemic may offer a chance for growth in the radgny decreasing the population, reducing
pressure on resources, and increasing the wages\wvors (Young, 2005).

This study uses micro data on urban manufactuimgsfand their workers to identify the
impact of the HIV/AIDS epidemic on labor market carmes, including wages. Using within
country and across time variation, | find that timpact of HIV prevalence on wages is positive
but imprecisely estimated. As expected, | find tH& significantly increases the capital-labor
ratio. Additionally, 1 uncover a new stylized faatamely that higher HIV prevalence is
significantly associated with a higher skill premidoth in the cross-section and in the synthetic
panel. The HIV epidemic thus tends to increase vimgguality in Sub-Saharan Africa, and that
this phenomenon is most likely explained by labarket dualism.

The results of this study suggest that the low meamkimpact of HIV on wages or income
per capita in previous macroeconomic studies coeldlue to the high levels of labor market
informality in Sub-Saharan African countries. AsDE mortality decreases labor supply, some
workers move from informal employment, either imiagjture or in the informal urban sector, to
the higher-paying formal sector. While this composial effect should increase the wages of the
average worker, wages in the formal sector maynuéase. Because wages and incomes in the
formal sector are better measured, and becauseuligral income is particularly difficult to
measure, measured wages and incomes are likelwewgting more formal economic activities.
This may explain why it is difficult to find any pive relationship between measured wages or
incomes and HIV prevalence. Further work is neddezbnfirm that dualism in the labor market
is indeed the key reason why it is difficult toiestte a robust positive relationship between

AIDS mortality and the average wages of survivors.
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Table 1: Summary statistics

2000's data: Obs. Mean Std. Dev. Min Max
Firm cross-section

HIV prevalence 3870 0.07 0.07 0.00 0.29
Awerage yearly wage (ppp) 3298 4846.47 7252.43 64.72 115207.50
Number of workers 3752 8075.03 39798.35 0.00 1507800.00
Sales (ppp) 3368 6049420.00 25736930.00 480.20 454584300.00
Productivity - sales per worker (ppp) 3354 65829.74 160871.40 480.20 2545480.00
Capital-Labor ratio (ppp) 3066 30516.75 206518.00 0.00 7526847.00
Share of rural migrants 3090 0.24 0.14 0.05 0.83

Employee cross-section

HIV prevalence 10409 0.09 0.07 0.00 0.29
Hourly wage (ppp) 7256 3.57 42.91 0.00 2239.42
Hours worked 10001 48.34 10.47 0.00 84.00
Schooling 9959 10.62 4.10 0.00 30.00
Age 10384 34.59 9.67 0.00 92.00
Tenure 10240 6.71 6.59 0.00 69.50
Female 10414 0.21 0.41 0.00 1.00
Union status 10480 0.25 0.44 0.00 1.00
Share of rural migrants 8896 0.30 0.12 0.05 0.54
1990's data:

Firm cross-section

Number of workers 1588 108.63 397.27 0.00 8345.00
Awerage yearly wage (ppp) 1458 2884.74 4288.02 0.00 30391.93
Sales (ppp) 1525 4612356.00 22469110.00 35.50 568312900.00
Productivity - sales per worker (ppp) 1488 26401.78 49409.53 0.40 543212.50
Capital-Labor ratio (ppp) 1195 35186.05 142278.90 0.00 4356775.00

Employee cross-section

Hourly wage (ppp) 5635 1.86 3.14 0.04 62.89
Hours worked 6014 44.75 7.34 4.00 84.00
Schooling 6276 12.21 4.20 0.00 36.00
Age 6683 33.38 9.91 12.00 71.00
Tenure 6660 6.80 6.84 0.00 48.00
Female 6677 0.16 0.37 0.00 1.00
Union status 5575 0.36 0.48 0.00 1.00

Note: PPP values are in 2005 dollars.
Source: World Bank Enterprise Surveys, World BaffilicA Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Figure 1: Therelationship between HIV prevalence and AIDS mortality
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Table2: HIV, wages and the skill premium

Firm level Employee level
Average Wage Total Hourly Wage
Lewels Growth Lewels Growth Lewels Growth
@) &) ©) “4) ©) (6)
HIV 0.144** 0.016 0.150* 0.037* 0.076 -0.010
(0.067) (0.010) (0.082) (0.020) (0.089) (0.021)
HIV*2nd tercile school 0.050 0.025
(0.049)  (0.020)
HIV*3rd tercile school 0.150**  0.089***
(0.062) (0.026)
Age 0.047** 0.052%**
(0.015) (0.015)
Age squared/100 -0.039** -0.045**
(0.018) (0.018)
Tenure 0.005 0.004
(0.003) (0.003)
Female 0.017 -0.008
(0.043) (0.045)
Union membership 0.018 0.047
(0.058) (0.056)
Schooling 0.072***
(0.013)
2nd tercile school 0.424***  0.084
(0.138)  (0.061)
3rd tercile school 1.146***  (0.319***
(0.174)  (0.062)
Country fixed effects X X X
Industry fixed effects X X X
Occupation fixed effects X X
Observations 2,109 18 7,004 17 7,252 47
R-squared 0.867 0.061 0.828 0.133 0.827 0.239

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1, the data is from 2000s firmveys, standard errors are clustered by regionolamn 2, the
data is from both 2000s and 1990s firm surveyis; éollapsed by region and year (see text for ndetails). In
columns 3 and 5, the data is from 2000s employeegs, standard errors are clustered by regionolumns 4, the
data is from both 2000s and 1990s employee suriteigs;ollapsed by region and year. In columnh@, data is
from both 2000s and 1990s employee surveys; tllagsed by schooling tercile, region and yeamdsad errors
are clustered by region.

Source: World Bank Enterprise Surveys, World BaffilicA Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Table 3: HIV, wagesand labor market dualism

Workersin
1st
Small firms (L<20) Large firms (L>=20) schooling
Total Hourly Wage Total Hourly Wage Total Hourly
Wage Growth Wage Growth Wage
1) ) @) 4 ©)
HIV 0.039 -0.011 0.095 -0.005 1.159%*
(0.097) (0.024) (0.102) (0.024) (0.357)
HIV*2nd tercile -0.032 -0.005 0.018 0.031
school (0.051) (0.033) (0.050) (0.038)
HIV*3rd tercile -0.074 -0.007 0.103* 0.097**
school (0.139) (0.037) (0.055) (0.040)
HIV*Share of rural -2.817***
migrants (0.977)
Share of rural -9.250***
migrants (2.621)
Age 0.052*** 0.048** 0.042%*=*
(0.009) (0.020) (0.010)
Age squared/100 -0.000*** -0.000 -0.000***
(0.000) (0.000) (0.000)
Tenure 0.001 0.005 0.002
(0.005) (0.003) (0.007)
Female 0.040 -0.057 -0.031
(0.073) (0.046) (0.106)
Union 0.234x+* -0.067 0.098
membership (0.082) (0.059) (0.094)
2nd tercile school 0.080 0.007 0.372%** 0.096
(0.161) (0.081) (0.129) (0.123)
3rd tercile school 0.167 0.019 1.097*** 0.345%**
(0.448) (0.116) (0.138) (0.120)
Country fixed effects X X X
Industry fixed effects X X X
Occupation fixed effects X X X
Observations 2,128 38 5,047 46 2,371
R-squared 0.783 0.089 0.848 0.256 0.865

Robust standard errors clusterded by region in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1, 3, and 5, the data is fromD8G&mployee surveys. In columns 2 and 4, the ddtarn both
2000s and 1990s employee surveys; it is collapgestiooling tercile, region and year (see texnfiore details).
Source: World Bank Enterprise Surveys, World Baffiic&A Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Table4: HIV, capital, sales, and hoursworked

Firm-level Employee-level
Capital- Sales
Capital- labor Sales per Hours
labor ratio  Capital per worker Sales Hours worked
ratio growth growth worker growth growth  worked growth

@) 2 ©) 4) (©) (6) () (®)

HIV 0.350*** 0.050*** 0.010 0.070 0.011 -0.019 -0.015 -0.007***
(0.115) (0.011) (0.029) (0.078) (0.017) (0.032) (0.016) (0.002)

Age 0.001

(0.002)
Age squared/100 -0.001

(0.002)
Tenure -0.002***

(0.001)
Female -0.031*

(0.016)
Union membership -0.028**

(0.012)
Schooling -0.001

(0.001)
Country fixed effects X X X
Industry fixed effects X X X
Occupation fixed effects X
Observations 2,147 18 18 2,167 18 18 8,309 17
R-squared 0.654 0.158 0.003 0.777 0.023 0.016 0.068  0.466

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1 and 4, the data is from 20083 $urveys, standard errors are clustered by regiocolumns
2, 3, 5 and 6, the data is from both 2000s and 4§ surveys; it is collapsed by region and y@ae text for
more details). In column 7, the data is from 208@ployee surveys, standard errors are clustereeldign. In
column 8, the data is from both 2000s and 1990d@rap surveys; it is collapsed by region and year.
Source: World Bank Enterprise Surveys, World BaffilicA Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Table5: HIV and wages: additional specifications

Firm-level Employee-level
Average wage Total Hourly Wage
Lewvels Lewls Growth Lewels Levels Growth Growth  Growth

@) 2 ©) (4) ©) (6) @) ®)

HIV 0.144* 0.058 0.005 -0.086 -0.072 -0.008 -0.018 -0.085
(0.066) (0.071) (0.011) (0.052) (0.082) (0.019) (0.056) (0.064)

HIV*2nd tercile school 0.051 0.025 0.020 0.013
(0.048) (0.020) (0.023) (0.031)

HIV*3rd tercile school 0.156** 0.084*** (0.085*** (0.101***

(0.062) (0.023) (0.022) (0.031)
High HIV absenteeism 0.180*

(0.102)
Capital/Labor 0.179***
(0.017)
Growth of Capital/Labor 0.219*
(0.104)
Urban share 0.491** 0.343*** -0.057 0.015 0.066
(0.128) (0.107) (0.075) (0.051) (0.049)
Lagged sales growth 0.124
(0.221)
Age 0.052***
(0.015)
Age squared/100 -0.000**
(0.000)
Tenure 0.004
(0.003)
Female -0.011
(0.046)
Union membership 0.053
(0.057)
2nd tercile school 0.420*** 0.083 0.073 0.059
(0.135) (0.062) (0.063) (0.078)
3rd tercile school 1.161** 0.308*** 0.331*** 0.369***
(0.174) (0.054) (0.064) (0.082)
Country fixed effects X X X X X X
Industry fixed effects X X X X
Occupation fixed effects X
Observations 2,109 1,983 18 2,109 7,252 47 47 40
R-squared 0.867 0.888 0.222 0.868 0.828  0.277 0.768 0.783

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1, 2 and 4, the data is from 8d0én surveys, and standard errors are clusteyeddion. In
column 3, the data is from both 2000s and 1996s $urveys; it is collapsed by region and year {sgefor more
details). In column 5, the data is from 2000s erypgdosurveys, standard errors are clustered bymelficolumns
6-8 , the data is from both 2000s and 1990s empleyeveys; it is collapsed by schooling tercilgioa and year.
In column 6, standard errors are clustered by redioall columns, urban share is the share ofrurbaidents in the
HIV testing sample.

Source: World Bank Enterprise Surveys, World BaffilicA Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Table6: HIV prevalence by schooling tercile, 2000s

HIV Prevalence, Adults 15-49

All Education £ 10 < Education £13 Education >

Country 10 13

Burkina Faso 1.84% 1.70% 2.82% 8.43%
Cameroon 5.50% 5.42% 6.39% 4.49%
Congo, Democratic Republic 1.30% 1.35% 1.29% 0.35%
Cote d'lvoire 5.35% 5.19% 6.24% 6.85%
Ethiopia 1.47% 1.36% 4.91% 0.94%
Ghana 2.17% 2.28% 0.87% 2.43%
Guinea 1.55% 1.51% 2.02% 2.61%
Kenya 6.76% 6.72% 6.80% 7.25%
Liberia 1.60% 1.39% 3.02% 1.72%
Malawi 11.79% 11.37% 16.29% 9.96%
Mali 1.21% 1.15% 1.79% 3.64%
Niger 0.73% 0.69% 1.39% 2.50%
Rwanda 3.07% 2.86% 6.90% 4.75%
Swaziland 25.95% 25.86% 27.09% 23.66%
Tanzania 7.03% 7.01% 7.76% 6.32%
Zambia 14.27% 13.75% 15.43% 20.93%

Notes: Demographic and Health Surveys from Burki@so (2003), Cameroon (2004), Coéte d’lvoire (2005),
Democratic Republic of the Congo (2007), Ethiof2805), Ghana (2003), Guinea (2005), Kenya (200B)eria
(2007), Malawi (2004), Mali (2006), Niger (2006)wBnda (2005), Swaziland (2006/7), Tanzania (2003Ay
Zambia (2007). HIV rates are calculated amongtadiged 15-49.
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Table7: HIV prevalence and the distribution of education over time

Fraction of Adults Born 1950 -1959 in Each Education Category

1990s Round 2000s Round
Country HIV Educ €10 10<Educ Educ>13 Educ £10 10<Educ Educ>13
<13 <13

Cameroon 5.5% 91.2% 6.0% 2.7% 89.4% 7.1% 3.4%
Céte d'lvoire  4.7% 91.3% 4.8% 3.8% 93.9% 3.1% 3.0%
Ghana 2.2% 85.9% 8.5% 5.5% 85.8% 3.1% 11.1%
Kenya 6.8% 80.4% 18.5% 1.1% 79.2% 16.2% 4.6%
Tanzania 7.0% 94.9% 4.6% 0.5% 93.8% 2.8% 3.5%
Zambia 15.6% 86.5% 8.3% 5.2% 88.3% 5.7% 6.0%

Notes: Demographic and Health Surveys from Came(&681, 2004), Céte d’lvoire (1994, 2005), Ghan@dg,
2003), Kenya (1993, 2003), Tanzania (1991/2, 2003Ad Zambia (1992, 2001/2). HIV rates are calmd
among adults aged 15-49 using data from Camero@®{2 Cote d’lvoire (2005), Ghana (2003), KenyaO20
Tanzania (2003/4), and Zambia (2001/2). Table shihv percentage of adults born 1950-1959 in edebational
category.
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APPENDI X

Table 8: HIV and average wages, firm surveys, weighted by firm-level employment

Average Wage

Average Wage Growth
@) &) (©)
HIV -0.050 -0.372 -0.002
(0.213) (0.236) (0.017)
Urban share 0.637*
(0.338)
Country fixed effects X X
Industry fixed effects X X
Observations 2109 2109 18
R-squared 0.813 0.815 0.007

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1-2, the data is from 2000s urveys, standard errors are clustered by regioocolumn 3, the
data is from both 2000s and 1990s firm surveyis; éollapsed by region and year (see text for ndetails). In all
columns, urban share is the share of urban residetihe HIV testing sample, and observations aighied by

firm-level employment (see details in the text).
Source: World Bank Enterprise Surveys, World Baffiic&A Regional Program on Enterprise Development,
Demographic and Health Surveys.
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Table9: National HIV prevalence, AIDS mortality and wages, firm surveys

Average Wage Wage Growth
@) (&) @) 4)
AIDS mortality -2.571%* 0.046
(0.564) (0.071)
HIV -0.243*** 0.005
(0.076) (0.008)
Industry fixed effects X X
Observations 2,106 2,106 18 18
R-squared 0.076 0.091 0.006 0.007

Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%

Notes: In columns 1-2, the data is from 2000s urveys, standard errors are clustered by regiageware
expressed in 2005 PPP dollars. In columns 3-4déie is from both 2000s and 1990s firm surveyis; ébllapsed
by region and year (see text for more detailsallmegression, HIV and AIDS mortality are calceldtat the
country level.

Source: World Bank Enterprise Surveys, World BaffilicA Regional Program on Enterprise Development,
UNAIDS.
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