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The cost of HIVIAI DS to businesses in southern Africa

Sydney Rosena, Jeffrey R. Vincenti», William MacLeocP, Matthew For,
Donald M. Theaa and Jonathon L. Simona

BKqround: Information on the potential cosI$ of HIV/AIDS to the private sedOr is
needed if companies are to be given a financial incenti...-e 10 im~ in ~1."f1tion and
treatment interventions.

~ To estimate the cost of HIV/AJDS to businesses in southern ....fric.a using
company-specitlc data on employees, costs, and HIV prevalence.

Methods: Six formal sector enterprises in South Africa and 806WAn.1 P'Q\'ided
detailed hultldn resource, financial, and medical data and carried out voluntary.
anonymous HIV seroprevalence survey!>. The present value of incident HIV infections
with a 9-year median survival and 7% real diKount rate was e!itirnated. Com included
were !>ick leave; productivity 1osI;; !iUpervisory time; retirement. death. disability. and
medical benefits; and recruitment and training of replacement work~.

Results: HIV ptevalence in the worIcforces studied ranged from 7.9 to 25.0"1.. HIVI
AIDS Among employees added 0.4-5.9% to the companies' annUAl !>ala", and wage
bills. The present value of an incident HIV infection ranged from 0.510 3.6 limes the
annual salary of the affected worker. Costs varied widely across firms and among job
levels within firms. Key reasons for the differences included Htv ~alence. Ievek
and stability of employee benefits, and the contractual status of unskilled workers.
Some costs were omitted from the analysis because of lack of data. and result5 should
be regarded as quite ConservAtive.

Conclusions: AIDS is causing labor costs for businesses in southern Africa 10 rise and
threatens the competitiveness of African industry. Research on the effectiveness of
workplace inlerventions is urgently needed. e 2004 lippinron Will.i..lms & Wi!bns
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Introduction

HIVI AIDS is a growing concern 10 busincuc:s world
wide [1]. In the high-prevalence countries of sub
Salur.m Africa. AIDS lus the potential to r:l~ the cost
of labor ,11 the ume time mal II reduces the number of
consumers and impoverishes many of th~ who
remain. II is thus limiting the profiubility of business.n
and diminishing their competitivenC5S in the global
nurketpbce. Given the critical role of business in
generating and susuining social and economic develop-

mC'llt. miog;uing 1M ImpKt of AIDS on busmess
pmfiubili~ IS a high priori~·.

Although die imP~Ct of AIDS OIl~ an Ainca
has long been r-ecogrnzed. bnk ngorous empiric.ll
~ on the magnllude of !NI impK1 bas bem
pubtimed in the pea-re"l~-ed btJermJre UnpubmhN
case studies In K~-a and BoIswma an 1994 found
~;ddy "''".lI)-i.ng im~ca.. u-,th com rmgmg &om less.
dun 1% ofpro6n 10 lK'Uly~ PI. StudJn in the DUd
1990s reportt'd low com to bUSllleSSO an Zunbu 131.
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Malawi [4}, and Botswana [5], but a more recent
analysis in South Africa estimated a cost of 40% of an
infected employee's annual salary in each of the last 2
years oflife [6).

All of these studies faced a number of conceptual and
empirical difficulties, ranging from unknown HIV
prevalence to incomplete definitions of costs. Incon
sistent methodologies and scarcity of data make their
conclusions difficult to interpret or compare. This
paper presents the results of a study designed to
overcome these limitations. Using firm-specific HIV
prevalence and financial data, the study quantified the
direct and indirect costs that six large, fonnal-sector
companies in southern Africa are incurring as a con
sequence of HIV!AIDS among employees.

Methods

Approach
The analysis was based on the present value of the costs
of incident, not prevalent, HIV infections [7]. Because
of the long latency period between HIV infection and
HIV! AIDS-related symptoms, a company is not likely
to see any costs until 5-10 years after an employee is
infected. Assuming the company retains the employee
in its workforce, however, it acquires at the time of
infection a liability for the future costs associated with
that infection. Estimating costs on the basis of incident
infections allows firms to treat expenditures on HIV
programs as potentially profitable investments, rather
than solely as recurrent costs, and to determine whether
investments in HIV!AIDS programs are competitive
with other investment opportunities.

Data collection
A convenience sample of approximately 20 formal
sector firms in South Africa and Botswana, identified
primarily through professional networks, was ap
proached by or contacted the study team, and six
ultimately participated in the study. Criteria for partici
pation included a computerized human resources data
base, willingness to assist with data collection, and
agreement to cover some costs of the study. Those not
chosen either did not have sufficient computerized data
or were unwilling to assign staff time to assist with data
collection. To maintain the confidentiality of the
individual firms, they are referred to as Companies
A-F.

At the time of the study, only Company F made
antiretroviral therapy available to employees with HIV!
AIDS, and even it had very few employees on therapy.
Most of the companies maintained on-site occupational
health clinics that provided modest levels of palliative

care and OpportulllStlc infection management to em
ployees who sought care.

All of the firms in the sample conducted voluntary,
anonymous, unlinked HIV seroprevalence surveys of
some or all of their workforces. Surveys were imple
mented by South Mrican researchers or private con
sultants. Results of the first survey (Company A) were
used to stratifY the workforces into relatively homo
geneous HIV prevalence subgroups on the basis of job
level, age, sex, and legally defined racial group (further
infonnation can be found in Williams et al. [8]). The
results of the surveys, supplemented by epidemiological
data from other sources, were then used to model HIV
incidence for each subgroup of the workforce, utilizing
the methodology described in Williams et al. [9].

Detailed workforce demographic data and records of
sick leave, medical clinic use, and medical aid (health
insurance) claims were obtained from each company's
human resource database. For former employees, data
was also obtained on the type of termination (e.g.,
death or disability retirement) and cause of death or
disability. To supplement these data, managers in the
human resources, financial, and medical departments
were interviewed, and annual reports, actuarial analyses
of benefits funds, and other company documents were
reviewed. In addition, a brief questionnaire was admin
istered by company staff to the line supervisors of
employees who had died in service or been retired on
disability in the previous 2 years. The questionnaire
asked the supervisor to indicate to what extent the
employee's productivity had been impaired by his or
her illness and how many days of the supervisor's own
time were needed to manage the sick employee.

Data were collected in 1999 for Companies A and B,
in 2000 for Company C, and in 2001 for the
remainder. Cost estimates for the first three were
inflated at the domestic inflation rates in South Africa
(A and B) and Botswana (C) to put them into 2001
terms, and all estimates were converted to US dollars at
the average exchange rate for 2001.

Data analysis
Table 1 summarizes the methods used for estimating
unit costs. A day of paid absenteeism was valued at the
daily compensation (wage plus benefits) of the affected
employee. This is a conservative assumption that almost
certainly understates the cost of a day of missed work,
as it implies that an equally productive substitute for
the absent employee is available at the same wage rate
[10). To account for the possibility that absenteeism
also reduced output, an alternative scenario was ana
lyzed in which it was assumed that the cost of a day of
paid absenteeism also includes a wage-weighted share
of the company's net operating income.
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It was assumed that HIV-positive employees remain in
the workforce until they either die in service or take
disability retirement. Normal (non AIDS-related) em
ployee turnover at the companies studied averaged 6
14% per year. This underlying turnover was not taken
into account for two reasons. First, replacement work
ers may also be infected, so turnover would have no
effect on workforce HIV prevalence. Second, managers
told us that employees who know or believe them
selves to be HIV positive are unlikely to resign
voluntarily, as they would lose access to medical care
and benefits.

For each employee subgroup, the amounts and timing
of each of the unit costs associated with a single
incident infection were estimated. The costs were then
discounted to generate present values in the year the
infection was acquired and summed to generate a total
cost per infection. A real discount rate of 7%, which
was the real prime lending rate in South Africa in
October 2001 [11,12] was used; the companies re
ported their own real discount rates at 4-10%. A
median survival period from HIV infection to death of
9 years in the absence of antiretroviral therapy was
assumed; therapy was available to only a few employees
of the participating companies [13J.

Results

H IV prevalence
The companies in the study are described in Table 2.
HIV prevalence varied widely. As would be anticipated
from antenatal prevalence dati, HIV prevalence was
very high at two of the firms in KwaZulu Natal (B and
D) and the firm in Botswana (C). Prevalence was

Table 2. Companies in the study.

substantially lower at the firms with operations in
multiple South African provinces (A and F), consistent
with the lower antenatal rates found in the Western
Cape and some other provinces. More surprising is the
relatively low prevalence of HIV at Company E, which
is also in KwaZulu Natal. This is explained by the
demographic profile of Company E's workforce, which
is older than those of the other firms and drawn largely
from ethnic groups where HIV prevalence appears to
be lower than tor society at large. Estimated population
prevalence from antenatal clinic surveys is shown in the
last row of Table 2 for comparison.

Unit cost parameters
The indirect and direct costs of HIV/ AIDS to the
companies are determined by salaries, human resource
and financial policies, and production processes. Key
determinants of unit costs are shown in Table 3.

Employees who ultimately terminated because of AIDS
took between 11 and 68 more days of paid sick leave
in their final year of service than did employees who
were still in the workforce. Most companies also
experienced increased use of sick leave in the second
to-last year of service. Employees with HIV/ AIDS also
produced substantially less on the days they did attend
work. Supervisors reported that employees who had
died or taken disability retirement because of AIDS
were 22-63% less productive in their last year of
service than before they became ill. This effect was
much smaller in the second-to-Iast year of service.
Supervisors also reported spending an average of 7-25
days of their own time in each affected employee's last
year of service.

Cost per infection
Summing the direct and indirect costs for each com-

Company

Variable A B C D E F

Study year" 1999 1999 2000 2001 2001 2001
location South Africab KwaZulu Natal Botswana KwaZulu Natal KwaZulu Natal South Africab

sector Utility Agribusiness Mining Mining Retail Media
Workfon:e size > 25000 5000-10000 500-1000 500-1000 < 500 1000-5000
Non-permanent worker.; included in study?" No Yes None No Yes Yes
Estimated HIV prevalence in study year (%)d
Unskilled workers 12.4 26.7 39.4 34.5 12.9 15.6
Skilled worker.; 9.3 22.7 39.2 18.55 2.5 7.2
Supervisors/manager.; 4.2 8.2 14.3 6.23 2.3 4.2
Non-permanent n.a. 31.2 n.a. n.a. 17.6 18.4
Company average 7.9 23.7 29,0 23.6 10.5 10.2
Country or province antenatal prevalence in 22.4 32.5 382 33.5 33.5 24.8
study year (%)"

n.a., not applicable. 'Year in which baseline cost and seroprevalence data were collected. IoLocations in more than one South African province.
cNon-permanent workers included casual, fixed-term contract, and seasonal staff. Company C had no non-permanent workers; for Company A
and Company D, no data about non--permanent workers were available. dprevalence estimates are a combination of voluntary, anonymous,
unlinked seroprevalence testing and model ing as described in the methodology section. eSource: UNAIDS 116J.
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Tale l. Colt variables-' values.
_______,____________._'o __

lI.viable values for COf1lIOII'IeS
. _._.,--------_._._--

Typeotc~ Variable mNsured A 8 C 0 E F

Indirect costs
Additional sid< Ie.we" D.ays in last 0-365 davs on job 49.0 68.4 30.4 36.0 11.2" 17.'

D.ays in last 3fi6.730 days on job 15.3 20.1 0.0 14.0 "_dL 10.4
loss in productivity Perren'.~ in bsl o~365~ 29 42 .16 63 11 36

when at worIc
Perrentage lost in Last 366-730 5 II 11 II 4
w.,.

SupervMry time ~required n-4." 6.6 11.5 146 11.7 14.5
Vacancy Skilled 'ftOIi<ers (months, 2.0 0.25 3. J 20 OoSS 20

jlAan.l~,months) 3,0 2.0 38 3,0 064 30
Reduction in Skilled~~ (months) 3.0 3.0 1.5 1.5 :!2 40

ptIXIuctiI<itvduelo 'Perrentage reductionl 30 SO SO 1S 50 60
new ernpIo¥ee's
learning curve

."Alna~ (months) &.0 3.0 3.0 30 26 2.0
(Pe«:ent.lge reduction) 30 50 20 25 SO H

Wage muhiplier Ratiooiwage + benefll5towage 1.2& 1.2fJ'-' 1.58 1.11 1.20"' I.#>.
Direct costs

Retirement benefll5 BenefIl5 Je.veI fixed or linked 10 Fixed linked None linked linked Fi.-d
contribuli<Jm

De.adVdisability Benefits stable or pn'ffiiums 5tabIe Benefits l'ftomiums Benefits Pftomiums Pftomiums ~
benet"i15 (leading lo de<;lining benefll5) stable stable ~ ~ ~ ~

Medical ure Pe«:entage ot woricfQr-cec~ 100 8 100 :!! 28 100
by insurance

n.a.• not applicable.
•~ Table I for an explanation ot types oi cost. bAli results slalistiulry- signiflCMlI at 5% le\.-oel.'E~ wOO app/f ior~ 'eti!ellllf'" _
automiJtically placed on .an addition.J.l 3 months ot paid sid< le~. Only J~ oi sick Ie.noe data _ obt.1l1led !romC~ E. ~om on
supeMsory time were not coIlecred at Company A. ·8meflts rate assumed to equal 20% oi b.ue wages and saLanes. '''--tuqlI_ ci J.O lMd for
non-permanenl emp!oI.-ees.

pany generated the cost-per-infection estimates shown
in Table 4. For each company and job level. the first
row shov."S the discounted sum of com m.:n will be
incurred as 3 result of losing one employee to AIDS.
including hiring ~d training 3 replacement worker.
while the second row presents the S3l11e ~ue as 3

multiple of the median mnu.a! wage or s.aluy at £lut
job level.

Absolurc costs were subswttial but varied widely, both
WIthin and between firms. Com rose consistently WIth
job level. Since job level serves as a proxy for s.aluy,
the- differences across job levels WIthin a given company
almost vanish when com aR exp~d .s multipl~ of
med:i~ soilirics. For penn~ent employ~ me cost per
incident infection ranged from 0.5 to 3.6 times median
sabry.

The cost-per-intection estimates effectively sort the
fimu into two groups: high cost (Companics A. C, ~d
F) and low cost (Companlcs B. D, and E). The
distribution of the cost components differed v.iddy
between the two groups, as shown in Table 5. For the
high-<ost group. direct costs dominated, \\;th ('nd of
service benefits KCOunting tor half or more of the toul.
For the low-<ost group. indirect costs accounted for
more than 85% of the toul. The main re3S0n tor this

ditfel'C'Dce W3S the absenu of md of5Cn"lCe bcndin tOr
this second set of companies. AD of the low-<ost firms
Iud e;tpped their own conmbutions to t't11ployee
benefit funds, holding com rather dun bnldits k\'ds
COllScmt in the bce of nsing benefits cWms. Repbcc
mcnt of m employee lost to AIDS Kcounto=d tOr a
substanrial~ of the toul for ill the tinru.. but De-\"n

more than .I third. MedJc.a!~ did no( (')tCeN II" of
the total tor any firm.

AarePtecosts
To obum aggregate cost csom.atO, the cost per mkc-
non was multiplied by the estimated numbn of
incident inlt-ebons In the study 'feu. T~ .. shows the
.lggrcgate amounts 10 US dolhrs .lnd as .l pcn:m~of
each company\ .lnnuat w. bill tOr exh employee
group. plus me total for the whok worktOro.· as a
pcrcen~ of annual opn-ating expenditUres.....lthough
these figul'C'§ compau .I PKSe11t v.l.lne estlmlItc to an
.umual rt'currcnt cost, mey illow the~e \-.a!ucs
to be scaled to the SIZes of the worktorc~ 111\"ol\"N and
thus t~cihute comp~rnons UTOSS firms.

The perrenu~ in T~ble '* em be thoughl of ~ ~
long-run 'AIDS tax', or the incrnsc in "'... or
openting com resulting from the cpldel1lK. lu v."ith
cost per infe-crion. l'C'§ults varied u."iddy b~' job k\-d
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Table 4. Cost of incident HIV infections at each job level in base scenario, 2001"
--~-~..,_.,-- -----_."",_. ----

Company

Cost at varying job levels A B C D E F

Unskilled workers
Cost per infection I$)b 15331 2131 7516 2371 2094 18188
Multiple of median wage 3.23 0.75 3.33 0.69 0.46 2.82
Aggregate cost ($) 2486404 102964 25758 32376 9986 305065
Percentage of wages 7.8 33 11.0 3.1 0.8 5.2

Skilled workers
Cost per infection ($) 20290 2718 12306 3719 4262< 3403Sd

Multiple of median wage 3.26 0.86 3.69 0.86 0.44 2.94
Aggregate cost ($) 5143061 235103 90699 18003 623 213694
Percentage of wages 5.5 2.8 11.9 2.0 0.2 2.4

Supervisors
11499dCost per infection ($) 34014 7102 31007 4262< 34035d

Multiple of median wage 3.17 0.90 3.89 1.11 0.44 2.94
Aggregate cost ($) 3369879 78980 83318 6275 623 213 694
Percentage of wages 2.4 1.3 5.6 0.9 0.2 2.4

Managers
11499dCost per infection ($) 64338 9424 54918 8736 54929

Multiple of median wage 3.15 0.63 3.18 1.11 0.47 3.19
Aggregate cost ($) 1022 573 52192 7939 6275 1290 202726
Percentage of wages 1.7 0.6 0.8 0.9 0.1 1.4

Non-permanent employees n.a. n.a. n.a.
Cost per infection 1$) 1075 592 6037
Multiple of median wage 0.38 0.28 0.76
Aggregate cost ($) 130673 943 75401
Percentage of wages 1.9 0.6 1.9

Entire workforce
Average cost per infection for permanent 3.23 0.82 3.63 0.76 0.46 2.90
employees (multiple of median wage)
Aggregate cost ($) 12021916 599913 207713 62930 13465 1010580
Percentage of wages 3.7 1.8 5.9 1.9 0.4 2.4
Percentage of annual operating expenses 0.62 0.22 0.60 0.04 0.01 0.64

. ··~····~·"·~_~~.R'__ '__ '~"'·'__'~'_" _____·'·_"_·_·_..__ ._,. ..._----
n.a., not applicable.
"Costs from 1999 and 2000 were inflated to 2001 levels using the CPI for South Africa (Companies A and B) and Botswana \Company O.
Exchange rates used were averages for 2001 (Rand 8.6 = US$l; Pula 5.7 = US$l). bCost pet' infection estimates shown are for African males
aged 35-49 for the South African firms and Botswana national males aged 35-49 for the Botswana firm. <Skilled workers and supervisors were
analyzed as a single category at this company. dSupetVisors and managers were analyzed as a single category at this company.

Table 5. Distribution of costs per incident infection (stcilled workers
aged 35-49 years)

and finn. Company E, with a relatively low prevalence
of HIV and the lowest cost per infection, laced an
increase in its wage costs of < 0.5%. Company C, with
an extremely high HIV prevalence and a high cost per
infection, saw its wage costs escalate by nearly 6%.

Type of cost (%)
Indirect 28 91 25 94 86 43
Direct 72 9 75 6 14 57

Cost component (%)
Sick leave 9 21 3 13 14 5
Productivity Joss" 12 44 13 72 43 19
Medical care 10 5 9 0 10 2
End of service benefitsb 52 0 57 0 0 50
Replacement< 16 29 18 15 32 24

"Includes reduction in productivity when sick employee is at work
and cost of supervisor's time. blncludes retirement, death, and
disability benefits. <Indudes costs of vacancy and recruitment, train-
ing, and learning curve of replacement employee.

Company

Although the cost per infection for unskilled and skilled
workers was low, the large numbers of these workers
in most workforces and the high prevalence of HIV at
these job levels means that they accounted for the
largest share of the total cost for most finns. Even for
the high-cost companies, the increase in total operating
expenses was less than 1%, reflecting the relative
capital-intensity of these finns.

Scenario analysis
All of the companies studied relied on some level of
team production in which perfect substitution of absent
workers is difficult. Under conditions of team produc
tion, an individual employee's absence from the work
place results in other inputs (labor or capital) being
deployed less efficiently [10]. The real cost to the
company of a day of paid sick leave in such cases
should include a share of profits, in addition to the
employee's daily compensation. Therefore, the wage
multiplier used, which assumed perfect substitution for
absent employees, likely understated the indirect costs
of HIV/ AIDS.

FEDCBA
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To determine the potenWl magnitude of the under
cstinute, a second set of results was calculated under
the opposite extreme assumption, that no labor substi
tution was possible. For the low-eost companies (8. D.
and E). in which indirect costs dominate. the cost per
infection under the no substitution (altenutive) scen,u
io was 59-123% higher dun under the perfect substi
tution (base) scenario; tor the high-cost companies (A.
C. and F). it was only 5-3~) higher. because most of
the total cost for these companies comprised direct
costs. We speculate that our base scenario approaches
the lower bound on true costs. while the no-substItu
tion scenario approaches the upper bound.

Discussion

AIDS is msing the cost of bbor in southern Africa and
diminishing the competitiveness of African business in
the global marketplace. Many of the continent's eco
nomic developmem goals depend on its ability to
diversifY its industrial base. expand exports. and attract
foreign investment [141. By making labor more expen
sive and reducing corporate profits, AIDS limits the
ability of African countries to attract industries t1ut
depend on low-eost labor and nukes investments in
African businesses less dninble. It therefore threatms
the foundations of economic development m Africa.

HIV/AIDS is adding between 0.4 and 5.9% to the
annual wage bill of Large companies in South Africa
and Bots""~a. under a conservative set of assumptions.
There was a high degree of variation in costs. Yariation
in cost per infection resulted largely from differences in
end-of-service benefits. Variation in ~te costs
was driven by two additional betors. First, estimated
HIV prevalence and incidence varied widely. Second.
in our low-eost companies. many umhlled or semi
skiUed workers served as day laborers or on renewable
short-term contracts. T~ workers. who tend to be at
high risk of HIV infection. are not eligible tor most of
the benefits provided to permanent employees. nor do
the companies invest substantial resources in training
them. This group of workers. therefore. imposes tew
costs on the companies when they become ill or end
their service due to AIDS.

Some comparisons among the finns in the study illus
mte these differences. Companies C and D we~ both
relatively smaU mining finns with l;ery high HIV
prevalence, but the costs they bced from the epidemic
differed widely because of differences in end--<)j:'scrvice
benefits. In contr.lst. Companies 8 and E. although
representing very different sizes .md seeton. tJecd
relatively simihr costs on a per-inle-ction basis. Compari
sons of this type underscore the danger of generalizing
across finns or industries on the basis ofsite and sector.

C05f of AIDS 10 busineB in Afria Rosen (Ifd/. 12]

The study had several limitatJons. Flfst.. ""ith only Sllt

companies in the study. we cannot be certain of the
geographic or ~ctoral repr~I1t..ti1..enes:s of our sample.
Moreover. the companies due opted 10 pMti~ee in
the study were likely more conumed ~boue the
potential 101PJCt of HIV;....IDS dun were odter finns.
which could indic.ne that they Iud al~~dy encounre-re.J
rismg costs. Second. all of the costs we mea.surc-d are
associated \\;th single C-~ of HIY·AIDS. not \nth the
cumulati'.-e imp,}ct of mulllple uses. wch as dlO1In14
fig workforce morale ;and e-xpeneoce. dcceoor:;lUrtg
labor relatJons. ;and usc of ~rul ame. We could
nor obtain Wt3 to measure these 'org:anwnorur cos.r:s..
Third. we also Iad.ed data on the costs of AIDS-related
(lunges 10 workplace IOjury rates or 10 absences other
tlun recorded SICk leave. and data for non-pe-munent
workers were incomplcce. Fourth. beause the HIV
status of most t'mployees of the ~. compmies ""as
not known. we derived many of UOlt cost pnarn<."tt'rs
by comparing the expenence of known HI\'-pou(]\~
employees \\;th those of unknO\V" saNS. T1us ~ hk~'

to h.lve understated the InK' ddference. Fmally. we
could not take lOra ~((ount my future actiom ~. the
comp.lllies to reduce the costs of AIDS. either blo'
implementing prevention and rn-aoncnt 1Okn'nlbOnS

or by cutting benefits. me.::h.llllZlng. outsournng. or
taking other steps t1ut shih the costs onto households
or government [151.

Throughout sub-Siliar.m Africa., progress.,re 6nm are

experimenting with a wide ran~ of HIV 1.'"IDS pre
vention. care. and tn=atlllC"nt programs. The method
ology md findings presented here un be uw-d to
understand the pate-nrial financial benefits of those
progr.arns to the firms. Bette-r mtomutJon on the
etfectiveness of the inre-nrt:nnom in obuuung me out
comcs t1ut nutter to employers - mt«tions '}1,ened,
morbidity avoided. addioonal yean of producu~~

working life g:tined. and emplo~"ees reamed m the
'1l1lurkfurce - is urgrndy needed. however. to complete
the benefit-cost m~"\1S ~nd nuke ~ 5UOng C-lSt' for
more. and more e-thclt'nr. mvesonenr bv busmcsses 10

HIVi....IDS.
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