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The first case of HIY/AIDS in the Caribbean was reported in Jamaica in 1982. Since that 

time, the epidemic has spread rather quickly throughout the Caribbean region. At the end 

of 1996, a total of 9,978 cases of AIDS was reported to CAREC by nineteen of its 

member countries. Trinidad and Tobago, the Bahamas and Jamaica hexe reported the 

largest number of cases since the onset of the disease. In its recent report entitled 

"Confrontina AIDS: Public Prjorities in a Global Epidemic", the lJ"'N' has reported 

that an estimated 6 million people have died of AIDS world\vide and that another 30 

million more have contracted the disease. Ninety pef cent of the infections have occured 

in developing countries and AIDS ifleft: unchecked is likely to become the leading cause 

of death by the year 2020. 

Acquired Immunodeficienc), syndro~e (AIDS) is caused by by the Human 

Inununodeficoiency Virus (HIV) which binds itself to the CD4+ T-cells and macfopnages. 

The CD4+ T-cells are responsible for se:::reting a special chemical which helps other cells 

function effectively while the macophages prime the immune system to recognize the 

invading virus. The AIDS virus systematically destro)'s the CD4+ T-cells so that the 

host becomes susceptible to opportun:s,ic infectins and other illnesses which typically 

result in death. The disease is spread ,~ough comact with bodily fluids with the main 

transmission modes being sexual intercourse, blood transfusions and \·erticaltransmision 

(parent to sibling). 

In many of the member countries of C . .l..REC member countries, the under-reporting of 

.AJDS cases has been a problem and the number of HIV infections represent only a small 

percentage of the true figures. Several auempts have been made in the Ca..;bbean to project 

the incidence and prevalence of the disea3e. 

Between 1991 and November 1993, c.-\REC, in collaboration with AlDSTECHlFamily 

Health International, developed projedons of the impact of the AIDS epidemic for a 

hypothetical Eastern Caribbean country using a model called "Caribea·'. Demographic 

and epidemiological dala from 1982 to 1992 were gathered and analysed to produce a 
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~globalocunderstanding of the-AIDS. epidemic, using the Demproj3 model. l Newtoll et al 

(1992) and Newton, Farley, and Gayle (1993) have also attempted to develop projections 

of AIDS using the backcalculation method. 

This paper has t\,.-·o main objectives. The first is to present an alternative behavioural 

model for projecting the incidence of HIV white the second is to analyse the impact of 

HIVIAIDS on the macroeconomy. 

The paper is divided into four sections. Section 1 discusses the various approaches to the 

measurement of the incidence and prevalence of HIV/A1DS while Section 2 utilises the 

behavioural model of Schmitz and Castillo-Chavez (1994) to develop preliminary 

projections for HIY in Trinidad and Tobago and Jamaica. Section 3 develops a simple 

macro-econmic model in the tradition of the Cowles Commission approach to analyse the 

impact of HIY/AIDS on the macroeconomy. In section 4, a summary and conclusion is 

presented. 

Section 1: A Review of i\·iethods for Estimating the Incidence and PreYalence of 
HlVlAIDS. 

The measurement of the incidence and prevalence of HIY/AIDS, however, poses 

unique problems to researchers which are quite different from other infectious diseases. 

Several methods and approaches h;!se surfaced in the literarure for estimating the 

incidence and prevalence of AIDS and HIy2. The more common among these emphasize 

four broad categories of factors, namely: Epidemiological, Demographic, 

SocioculturallBehavioural and Economic. This review excludes the demographic 

literature. 

I Demprojj, developed by the Futures Group. is a demographic modellhal incorporal~5 demographic and 
epidemiological variables to derive projections oilhe incidence and prevalence of HIVIAIDS. 
~ [t is uufullo nott in the conte:<t of this sn:dy that incidence refers 10 the number of ntw HIV!A1DS 
Inrect[ons In a speclfled population [n a liven period of lime. PrevQ!encc re(trl 10 tht number of HIV. 
positive ptoplt In a popu[atlon al a particular poinl in time. 



The epidemiological approach is concerned with factors surrounding the incubation 

period of the disease and the design of methods and measures to prevent and control the 

spread of epidemics in populations. Much of the mathemati~al modelling in this area 

utilises standard probability distributions. These models generaUy focus on the naiUre of 

the disease and on those factors such as population growth, age, sex and other-factors 

which affect the incubation period. The most popular teclmique which has surfaced in 

chis area for modelling incidence is that of back-calculation (see Brookmeyer [1991], 

Rosenberg and Gail [1991], Day et al. [1988, 1995], Aalen, Farewell and De A,ngelis 

(1994] and Ne\vton, Farley and Gayle (1996J). 

Since the most prevalent mode of transmission of the disease involves sexllal cOlliact, it 

seems only natural that models that address this should concern themselves with the 

important factors which determine such contacts. Sexual behavior is itself complicated 

and depends on a host of factors. The spread of the disease is iruluenced, to some extent, 

by sexual interaction between those who have the disease and Ihose who do not. Indeed, 

the number of sexual partners is a critical element which affects the spread of the disease 

and hence its distribution in the population at large. 

One of the most usef~11 modelling methodologies for examining the socio-culm.al and 

behavioural factors is the network modelling framework of Sch,.,nitz and Casti!!o-Ch3.vez 

(1992). The basis of this model is .he design of a procedure to examine the mixing 

panems of the population. The model looks at the non-random interaction of a larget 

population that cannot be sampled'appropriately. The model assumes that the population 

consists of 1 distinct groups. In the present study, we assume that these groups consist of 

homosexuals, heterosexuals and bi-sexuals. Each of these ith groups consist of high 

risk and low risk individuals. Each i1:h group is assumed to have Tj individuals who in 

tum have an average number of C j partners per person per unit of time, 

The socia! sexual contact within and between the groups is modeled by an Ix! contact 

matrix of probabilities P(t) where each Pij(t) is the probability that a panner selected by a 

sexuaUy active individual at time t in group j is a member of group j. Busenberg and 

Castill9-Chavez (1989, 1991) have developed a representation theorem which specifies 

the given probabilities as follows: 
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where 

, 
QI = t- I~$lkforl :5iS 1 ,., 

, 
V = Ip,Q, ,., 

The expression Pij therefore captures random or proportionate mixing between the 

various groups. The IxI matrix ~ is a neasure of murua! preference or afrinity for sexual 

partners between pairs of groups. 

One can also specify a preferred mixing matrix as follows: 

In this matrix the hiS are the propor-ion of group contacts reserved for within g:oup 

mixing while the term 8 ij s are the parmerships that do not follow reserved mixing but 

rather those that follow random or proportionate mixing, 

One of the interesting dimensions ofIne Schmitz-Castillo Chavez model is that it allows 

one to examine the nature of sexual contacts and hence mixing 5trategies b the 

population. This model can also be expanded to incorporate further sub-divisions of the 

main groups by gender, race, ethnicity through extension of the size of the mi~iUre 



m<;trix. 

Within recent years, more detailed analyses of the mixing patterns have also surfaced in 

the works of Gupta et al (1988), Garnett and Anderson (1993), Jaquez et al. (1988) and 

Williams and Anderson (1994). In sum then, any attempt to estimate incidence and 

prevalence of the disease requires a modeUing design that places emphasis on the sexual 

contact and behavioural patterns in the soci~ty. 

The discussion of the socia-behavioural factors already adverted to the economic issues. 

HIVIAIDS is a terminal disease and the examination of its economic implications relate 

solely to costs, therefore, since there are no benefits to be derh·ed. One can classify these 

costs into three broad categories):- Direct Costs, Indirect Costs and Intangibles. The 

direct costs basically refer to the costs involved in managing the disease. These cos[s are 

measurable and are associated ,vith personal medical care COStS which the individual or 

the society may bear and the non-personal costs which are largely borne by the society. 

These costs can be further disaggregated into those which relate to Prevention, Testing, 

Treatment and Care, Administration (i.e Advertising, etc.) and Scientific Research. 

The indirect costs relate generally to the opportunity costs of forgone ea .... nings incurred 

due to production loss caused by morbidity (sickness), disability and premature momlity, 

The third category, intangible costs refer to those social costs (such as psychological 

burden, ostracism, and the loss in quality of life) which are not easily expressed in 

monetary terms. 

The other economic factor is the assessment of the costs to the economy of the loss of 

output and productivity that is incurred through the reduction in the labour force and in 

the effective participation of workers. As indicated abo ..... e, the debate here is between the 

human capital approach and the macro-economic approach. The latter approach has been 

adopted for this study for its completeness in foHowing through the effect on the national 

economy on the other variables impacted by all contributors to the national income 

through savings, investment, the mUltiplier, etc, 

I Sec WIIlcr5, C.lnd E. BerlJrnl (1992) "The Com orHIV In the Netherlands in 19S5: A'Prellminary 
Esdmltc" In Jager Ind Ruilenberg (eds): d!Q~ wnw Aucumw' ModCHlng gad SWW/q ..lac'""" 
Amsterdam: Elsevier Science Publishers, 
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Section 2: Projecting HIV in_Trinidad a.DdTobago_and~J.a_m_aica 

The expected number of persons that are likely to be at risk from HIV/AIDS were deri\'ed 

from a framework ,vhich combined the modelling methods of Schrnilrz and Castillo­

Chavez (1994) with that of Bos and Bulatao (1992), . This approach incorporales 

assumptions of the social, cultural, and J:.eh.avioural patterns that influence the spread of 

the disease in the population. The hybrid behavioural model adopted in our study divide.s 

all adults in the population into three risk groups namely, homosexuals (hom), 

heterosexuals (het) and bi-Sexuals (bi). The probability of transmission of HIV among 

these groups is affected by four major f~c(ors, namely, (i) Ihe type and number of sexual 

partners, (ii) the type of sexual contacl, (iii) Ihe frequency of sexual contact and (iv) the 

safety of sexual contact. 

In our analysis, it is assumed that the sexual contacts of these various groups take place 

with the following four types of partners, namely (i) casual partners (cpt), (ii) regular 

partners (rpt), (iii) prostitutes (ppt) and (iv) visiting partners (vpt). Relationships \\1th 

casual partners and prostitutes are assumed to more risky than relationships with a regul2.r 

or visiting partner. In addition, risky behaviour is also affected by the types of sexual 

practices adopted with each of the respective partners. Our analysis assumes the 

following ten types of sexual practices or contacts: 

(I) Vaginal Sex with a condom (TI) 

. (2) Vaginal Sex without a condom with ejaculation (T2) 

(3) Vaginal Sex without a condom \\ithouc ejaculation (T3) 

(4) Anal intercourse with a condom (T-O 

(5) Anal intercourse without a condom with ejaculation (T5) 

(6) Anal intercourse without a condo;a without ejaculation (T6) 

m Oral-Genital Sex with a condom (T7) 

(8) Oral-Genital Sex without a condom with ejaculation (T8) 

(9) Oral-Genital Sex without a condom without ejaculation (T9) 

(10) 0,,1 S" (T1 0) 

AU contacts which do not involve the use of a condom and which are associated \\ith 
ejaculation are given high risk probabilities with respect to the transmission o~ the 



disease .. In our framework"therefore, 12, 15, 16 and T8 are accorded the ilie highest risk 

probabilities while T7 and TI0 are associated with lower risk. 

2.1 Methodology for Estimating Persolls at Risk to HIVIAIDS 

Estimates of the persons at risk to HIV/.-\lDS were derived in four related stages. First, 

the adult population in each country was classified by sexual orientation and gender, 

Second, risk probabilities \vere assigned to each group based on the sexual oriem~tion of 

the group. Third, contact probabilities were then determined from the mixing ma4ix 

based on the type of partner, the frequenc)' of intercourse and the safety of sexual 

practices, Finally, the contact probabilities were utiHsed to \veight the various sub-groups 

of the populations in order to derive estimates of the expected number of persons at risk 

to HlV I AIDS. 

CJassification of Population by Sexual Orientation (Slage: 1) 

The adult populations of both Jamaica and Trinidad and Tobago, respecti\'e\y were 

subdivided into the following major groups, namely, (a) homosexual males, (0) 

heterosexual males (c) bi-sexual males (d) homosexuals females (e) heterosexuals 

females and (f) bi-sexual females. Since there are no official figures which gi\·e an 

accurate representation of the distribution of these groups in the adult population in the 

Caribbean, crude estimates were developed using data obtained from CAREC. 

Pmolu.i = P m.i:om.1 + P m.hni + Pm. oi.1 

Pfllr.QI~I. i = Pjhom.1 + Pjhrt. i + Pj oi. i 

Prorol. i = P mtlill. ; + Pf'flUJ/~3. i 
where P molu.l- !1,,/ale Population in country i 

P m.hom. 1- HomosexlIal Male Population in country i 

P m.h.r. ; - Heterosexual Male Population in country i 

Pm. 61. 1- Bi-sexual ;1dale Population in country i 

PftmdtJ.I- Female Population in coulItry i 

Pjham. i-Homosexual Female Population in country i 

Pjh~~ I - Heterosexual Female Population in country I 

Pj 61. i - Bi-sexual Female PopulatIon in country i 
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Homosexual-, heterosexual- and bisexual males were estimated at 3%, 96% and 1%, 

respectively of the adult male population in both Trinidad and Tobago and Ja.-naica. 

Homosexual-, heterosexual- and bisexual females were estimated at 2%, 97% arrd 1%, 

respectively of the female adult population in both Trinidad and Tobago and Jam.aica. 

Table 4.1 provides the relevant estimates of the various groups over the period 1981-

200;. 

Risk Probabilities associated with Population Groups (Stage: 2) 

In the second stage of the analysis, risk probabilities were assigned to the various sub­

groups of the population. The initial estimates of the number of persons at risk were then 

determined by weighting each of the groups by a subjective risk factor. This subjective 

risk factor is based on the probability that the group engages in risky sexual beh:~.\"iotlr. 

At this juncture, it is important to state that bisexuals and homosexuals were assumed to 

have higher probabilities of engaging in riskier sexual behaviour than heterosexuals. As 

regards the gender subgroups, the analysis assumed that there was a gre2.IU likelihood of 

contracting the disease from men~ than from women. The equations which follow were 

utilised to derive the initial estimates for men and women who \vere at risk to HIViAiDS. 

RmMu• i = Om. hom.1 Pm. ;';",. I + 8m. Iolt.l P m.lw. i + 8m. hi. I Pm. hi. i 

Rlrmol~l. i = sj hom. i Pj ;'~r.. i + sjlol,. i Pj hr. i + OJ C>i. i PI. hi. i 

where Rm,loJ.·, -Initial ESlimate of Males at Risk to HIVI.lIDS 

Rr.m,l.s. i-Initial Eslimare of Females at Risk to HIVIAIDS 

P m.1,om.; - Homosexllal Male Population in country i 

Pm.hit i-Heterosexual Male Population in country i 

Pm. bl.l- Bi-sexlIal Male Population in country i 

Pj.hom.; - Homosexual Female Population in cOllnrry i 

Pjhlt./" Heterosexllal Female Population in cOllnlry i 

PI. 01. i - Bi-sexual Female Population in cOllnfly i 

• Men in the Caribbean generally tend to be more promiscuous than women and ar! likely to h~\'e more 
risky sexual encounters 



Om, hom. i-Risk factor for Homosexual Male Population in country i 

Om,het.i - Riskfactor for Heterosexual Male Population in counny if 

om. bt, i.- Riskfactor for Hi-sexual Male Population in counuy i 

Or, hom.; - Riskfactor for HomosexlIal Female Population in country i 

Ot: het. i - Riskfactor jar Heterosexual Female Population in country if 

Or, bi, i-Risk/actor jar Bi-;exual Female Population in country i 

In Table 4.2 the assumed risk probabiE,ies for each of the groups in the adult popuh",!on 

are outlined. 

Contact Risk Probabilities (Stage 3) 

In the third stage, a mixing matrix of contact probabilities is utilised to determine the 

level of risk of the population based on the type of partner and ·the safety of sexual 

contact or intercourse. The mixing sr:e;:eg)' adopted is a modification of the Schrr:itz­

Castillo-Chavez framework in which each of the sub-groups of the population (i.e. 

homosexual males. homosexual feme!es, heterosexual males, heterosexual femaks, bi­

sexual males and bi-sexual females) ere engaged in a process of random or proportio::aie 

mixing. Tables 4.2 - 4.8 summarise ;:he contact risk probabilities for Ihe male and 

females groups in both Trinidad e~d Tobago and Jamaica, resp<=cli\·ely. T,-.ese 

probabilities measure the likelihood of uansmission through sexual conta;:! \vjlh \·ar:,ing 

types of partners. In Table 4.3, the fisk probabilities associated with vaginal imercQ!2rse 

(Tl,T2 and T3) are assumed to be zero for homosexual men since there is no \'2g\nal 

contact in sexual intercourse between homosexual men. Anal intercourse with casual 

partners, regular partners and prostiru;:e5 without the use of a condom (15 and T6) was 

assigned relatively high risk probebilities of 0.90, 0.80 and 0.95, respectit·ely. 

Homosexual vaginal contact amongs;: regular female partners was assumed to carry 

smaller risk. 

Estimates of Persons at Risk to HIVIAJDS (Stage 4) 

In the final stage of our analysis, the co .. tact risk probabilities were utilised to weigh;: the 

various population subgroups in order to derive the expected number of persons al risk 
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among homosexual males, homosexu~1 females, bi~sexual males, bi-sexual fem~es, 

heterosexual males and heterosexual females. The equations for determining the likel~' 

number of males and females at risk to HIv/AlDS are indicated as follows:-

N",c.I~J.; "" om. ho .... ; PM. hOM. I Vm.hom. iJ.ti7 .s"" hll.i PM. h~~ I Vm.hll. i . .j.li + Om. bl. I Pm. bi. t Vm.bi. I.;::! 

N/~tn4!~J. I '" OJ. hom. i Pj. horn. i Vj.hom. iJ.ll + .sf h~I.; Pj. hd. I Vj.het./j.li + oJ 6/.1 Pj. H I Vm.bl. Ij.li 

where 

Vm.hom. iJ.li-

Vm.het. ij.li-

V",.bi. i.i. li-

Vjhorn. iJ.li -

Vpw.; . .j.ti~ 

Vjoi. i.J. Ii -

Estimates ofJ4ales at risk to HIVIAIDS in country i 

Estimates of Females at risk to HIVIA.IDS in country i 

contact probabiliriesfor male homosexuals in country i 
with parmer j and sexual practice ti 

contact probabilitiesjor male heterosexuals in cOllntry i 
with parmer j and sexual practice ti 

contacr probabilities/or male bi-sexuals in country i \rirh 
partner j and sexual practice (i 

contact probabilities/or female homosexuals in cOllntry i 
\rith pariner j and sexual prac{ice ti 

contact probabilities for female heterosexuals in COllntl)' i 
with partner j and sexual practice ti 

contacl probabilities for/emale bi~sexllals in country i with 
partner j and sexual practice ti 



Table4.1a 

Estimates 0/ Adult Population by Sexual Pre/ere/lce: Trinidad & Tobago 

1'000 Persons! 

Thommale - Homose:cllal Males in Papulation 
Thetma/e - HetuoSz.Tllol Males in Population 

Thismale - Bi-s~lIal Males in Poplliation 
Thomfmal- Horr.osz.Tual Females in Population 
Thetfmal- HeUrosl."lIal Females in Poplliatian 

Tois/mal- B!-Sl.":lo[ Females in Population 
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Table 4.1b 

Estimates oj Adult Population by Sexual Pniference: Jamaica 

/'000 Persolls/ 

Jhommale - Homose.tllol "'Iales in Poplliation 
Jhetmale - Heterose;::lIof Males in Poplllation 

Jbismole - Bi-S<'.":lIal ,Hales in Population 
Jham/ma! - Homose::.ual Females in Population 
Jhet/mol- Heterose::.llal Females in Population 

Jois/mal- Bi-se:mcl Females in Population 



Table 4.2 Risk Probabilities Associated with Sexual Orientation 

Table 4.3 Risk Probabilitiesfor Se.xual ActMty of Homose:wal Males 

Trinitfad and Tobago and Jamaica (By type of Partner alUl Safety of COil tact) 
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Table 4.4 Risk Probabilities!Qf_Sf!.'):ual..6.cJ!y'/lY..oj Homosexllal Females 
Trinidad and Tobago and Jamaica (By type of Partner alld Safety o/Contact) 

Table 4.5 Risk Probabilities/or Se:~lIal Activity of Bisexlial/"vfales 
Trinidad alld Tobago and Jamaica (By type oj Partller alld Safety oj Contact) 



Table 4.6 Risk ProbabilitiesjorSexualActivity oj Bise:cual Females 
Trinidad and Tobago and Jamaica (By type oj Partner and Sajety ojContact) 

Table 4.7 Risk Probabilities jor SexlIal Activity of Heterose.'ClIal )vfales 
Trinidad alld Tobago and Jamaica (By type of Partller alld Sajety of Contact) 
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-- -__ .Table 4.8 Risk Probabilitiesjol.Se.'CllaIActi,vity of Heterose.mal Females 
Trinidad and Tobago and Jamaica (By type of Partner and Safety of Contact) 

As regards the sexual activity of homosexual females, several additional assumptions 

were made in assigning the risk probabilities. Since ·there is no insenion in intercourse 

among homosexual females, the associated risk probabilities for vaginal and anal 

intercourse were set to zero. Risk probabilities were only assigned to oral·genital sexual 

contact. For oral·genital intercourse \\1thout a condom (TS), relatively moderale risk 

probabilities of 0.60, 0.65 and 0.55 we.e assigned for intercourse with casual, pros.imte 

and visiting partners. In the case of or21·genital intercourse with a regular partner, a risk 

level of 0.35 was assigned to the likelihood of HI V transmission. 

Tables 4.5 and 4.6 present the risk probabilities for bisexual· males and females, 

respectively. Since these group engage in the full range of sexual activity, risk 

probabilities were assigned to all the forms of sexual contact (i.e. vaginal, anal and oral· 

genital sex). In respect of bisexual males, high risk probabilities were assigned to the 

most risky fonns of sexual interaction. For anal intercourse without a condom with 

ejaculation, risk probabilities of 0.90, 0.95 and 0.S5 were assigned f~r contact with 

casual, prostitute and visiting partners, respectively. 



In the case of vaginal intercourse without use of a con~om, risk probabilities of 0.90.0.95 

and 0.85 were assumed for sexual intercourse with casu!!l, prostitute and '·isiting part;;e,s. 

respectively. Relatively lower risk probabilities were assigned to the \·::..;ous fOm!s of 

sexual contact \vith regular partners. As regards the sexual activity of b:sexual fem!!les, 

equivalent risk probabilities were assuaed for the various forms of sexu:.! contact. 

Tables 4.7 and 4.8 present risk probabiliti~s for the sexual contacts ofb:erosexual r.:.en 

and women, respectively. Relatively higher risk probabilities \vere assig;:d to intercourse 

without the use of condom while lower risk probabilities were assi~::.:"d to safe·gx 

practices. The values assigned for the various forms of sexual interco\1!·s~ were assur:led 

to be no different from those adopted for bisexual males and females. The general 

assumption being made here is that the activity of heterosexuals poses :he same risk. for 

transmission as that for bisexuals. 

2.2 Discussion of Number of Persons :l.t Risk 

Estimates of the number of males and females, respecth·ely who are at risk. to contrac!ing 

HIV in Trinidad and Tobago and Ja.T..aica were computed using the 5,xio-behaviol.!ral 

model. Based on the existing sexual preferences and prcctices. 45,643 !::?ies and 3S,:S5 

females will be at risk to HIV by the year 2000 in Trinidad & Tobago. The numbe: of 

males and females at risk is projected to increase to 5::!,696 and 49,70i, iespectivel~· by 

the year 2005. Altogether, 102,397 persons are likely to be at risk 0,· contracting the 

disease. This represe~ts 9 percent of the country's 2.dult population 2.."";d 5.8% of the 

overall population. Similar estimates for males and females were :.150 derived for 

J<4-naica and are contained in tables 4.11 and 4.12 respectively. In the c2.$e of Jama!ca, 

169,351 males and 52,713 females are estimated to be at risk by the year 2005. This 

represents some 9% of the adult popu!?::ion in that coun,;:.'. 

\Vhen the data are disaggregated by risk group, the number of bisexuals :!..:1.d homosexuals 

that are at risk to HIV are projected to be substamially lo" .. ·er tha:; ,he number of 

heterosexuals. This is simply becaUSe the number of bisexuals and r.omosexual m2.les 

and females are assumed to comprise relatively smaller proponic'ls of the lOtal 

population in Trinidad and Tobago. 
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2.3 Projections on the Incidence of HIV 

The projections of HIV incidence in both Jamaica and Trinidad and Tobago are 

subdivided into three scenarios ( low, median and high case). In the low and high case 

scenarios, 10% and 80%, respectively of the persons at risk are expected to be HIV 

positive. In the median case scenario, only one half of the number of persons at risk 

(50%) are expected to develop HIV. 

In Trinidad and Tobago, the low case projections indicate that 5,270 males (0.5% ofihe 

adult population) are expected to be HIV positive by the year 2005. The high and median 

case estimates suggest that 42,157 and 26,348 males, respectively are expected to be HlV 

positive by the year 2005, if no interven,ion occurs. In the worst case scen?rio, 4% ofihe 

adult population will contract HIV by the year 2005 in Trinidad and Tobago. 

For Jamaica, the low-case scenario suggests that 16,935 males are expected to be EIV 

positive in the year 2005. In the high case (worst case) scenario, 5.5% of the popu!?!ion 

or 135,48 I males are expected to contraci the HIV virus by the year 2005. 

Projections of HIV incidence among females in Trinidad and Tobago display si .. !!l!!r 

panems to their male counterparts. In the low. median and high case scenarios, 4.970, 

24,850 and 39,76 t females, respectively are expected to contract the HIV virus by the 

year 2005. The number of females that are expected to be HIV positive in the high case 

scenario comprise 3.4% of the adult population. This number is marginally 10\ver ,han 

that estimated for males. 

With respect to the projections of HIV incidence among females in Jamaica. the figures 

reveal comparatively lower estimates when compared to that of males. In .he low, medi:..n 

and high case scenarios, 5,271, 26,356 and 42,170 females are expected to contra" the 

HIV virus by the year 2005. These figures compris~e 0.2%, 1.1% and 1.7%, respectively 

of the total population of Jamaica. In the high case scenario, the estimate of HIV 



incidence among males is over three times the number projected for females. 

Tables 4.13 and 4.14 provide sununary data for overall HIV incidence among aduliS in 

Trinidad and Tobago and Jamaica respectively for all three scenarios. In the worst case 

scenario, 81,917 and 177,651 persons are expected to contract HIV in Trinidad and 

Tobago and Jamaica respectively, by the year 2005. 

For Trinidad & Tobago, the projections for the overall HIV incidence represent 0.9% of 

the adult population in the low case scenario and 4.4% and 7% respectively in the median 

and high case scenarios. In terms of the overall pop~llation, these figures represent 0.6%, 

2.9% and 4.6% over the three scenarios. 

In the case of Jamaica, incidence projections represent 0.9%, 4.6% and 7.4% of the adult 

population in the low, median and high case scenarios respectively and 0.6%, 3.2% and 

5.1% of the overall population over the three scenarios. 

I 
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Table d.n Adult HIV Incidence projections/or Trinidad & Tobago (1997-2005) 

Population 
at Risk 

Table 4.14 Adlllt ElV Ilicidence projections/or Jamaica (1997-2005) 

YEAR Total Adult I Projected HIV Cases 
Population 
at Risk 

I 
Low 

I 
Median High 

scenario scenario scenario 
1997 I 168588 I 16859 I 84294 134870 
1998 I 173346 I 17335 I 86673 138677 
1999 I 180958 I 18096 I 90479 144767 
2000 187292 I 18729 I 93646 149834 
2001 192502 I 19250 I 96251 154002 
2002 198987 I 19899 I 99493 159189 
2003 207811 I 20781 I 103906 166249 
2004 I 215492 I 21549 I 107746 172394 

'005 I 222064 ~ 22206 I 111032 177651 



Fig 1 HIV Incidence Projections for Trinidad and Tobago and Jamaica 
(1997-2005) High Scenario Case 
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Section 4: The Macroeconomic.impact afIDY/AIDS 

Specification of CARIBAIDSMOD 

The framework adopted in our approach for modelling the economic impact of 

HIV/AIDS on Caribbean-type economies is based on a modification of the economic 

model developed by Cuddington (1993a, 1993b), Cuddington and Hancock (1994) and 

Cuddington, Hancock and Rogers (199~). This model (known as C.4.R.IBAIDSMOD 

Version 1) consists of the following five major blocks: 

(a) Output Block 

(b) Labour Supply aJld Wages 

(c) Employment 

(d) Savings mId Investment 

re) Cost of HIV 

MODELLING SYSTEM FOR ASSESSING THE ECONO)IlC IMPACT OF 
AlDS: CARlBAlDSMOD 

A. Output Block 

Y..l( =AL:~iti: 

Y,;'1 = B L!' .... ~ KI>" 

Y..,. = C L~' ... K': 

Y=~l(+Y"'t+l'." ... 

Equation 5.1 Ompul in AgriclIllllre 

Equation 5.2 Ompul in Manl/lacturing 

Equation 5.3 Ompul in Ser;ices 

Equation 5.4 TotalOMpUl 

where subscripts Y lS' Y mg and Y sv refer to agriculture, manufacturing and services, 

respectively; Y is the level of output in each sector; Lt,i is the effective labour force in 

sector i; K is the capital stock. 



-Each of the production functions (Equations 5.1,-5.2 and 5. 3) is assumed to be based on a 

Cobb-Douglas technology. These functions have the interesting mathematical property 

of exhibiting varying returns to scale depending on the values assumed by the sum of the 

labour and capital coefficients. Total Output in the model (Equation 5.4) is defined as the 

sum of output in the three sectors. In Caribbean type economies, both the agricultural 

and service sectors tend to be labour intensive while the manufacturing seClor is 

characterised by capital-intensive processes. 

B. Labour Supply and Wages 

L~Pit = L~ .. 'f:,M + L~,'$./ 

L~"'$ = L~ ... " ... + LS"'5./ 

L"_,,, = Ls, .. "" + Ls,<r-i 

Ls = LS.D$ + L .... 'r; + LsJ.< 

L.<.c«"" = PUj:"" ... L., 

Equalion 5.5 Labour Supply. Agrie. 

Eqllalion 5.6 LabollrSupply. Marnif 

Equolion 5." Labour Supply .• ~gricuf;:(re 

Equaiion 5.S Total Labour Supply 

Equolion 5.9 .\fafe Labour. Agric 

Equmion 5./0 .Vole Labour. Marnif 

Equmion 5.11 ,\fale Labour. Sen' 

L .• ,I"$./ = Pa:J'/" L/ Eqllalion 5./1 Female Lebour •• ~gri: 

L'-"'I'.f = P., •. f .. L f Equolion 5./3 Female Labour. Mar.:!! 

L,',"·.f = P "'".f ... L f Equalion 5. I.: .\blt Lebour. Sen' 

Equolion 5.15: E/feeln:e Labour For:;e in Agricullllre 

L,,,, = [( L,..,~ - I"" • L,,,,,,) + (L,."./ - 10,./ ' L,,,./ )] 

Equalion 5.16: Effietn:e Labour Force in J{amifecfllring 

L,,,, = [( L,,,,,, - /."" ' L""".) + (L,,,,./ - 1."./ • L",./ )] 

Equm/on 5.17: E/fecl/ve Labour For:;e inSe""iees 

L,,,. = [(L,,,.,, - I." • L,-"",) + (L,ft./ - 1"./' L,,,,,./)] 

Labour supply is represented by six definitional equations. Equations 5.5 - 5.7 represent 

the size of the labour force in agriculture (L1 ... glmanufactllring (Ls.mgl and services (Lu .), 

respectively. Six additional equations (Equations 5. 9·5. 14) are utilised to generate the 

gender component of the labour force for each sector. In these specifications, PC-l.m. Pml.m 
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and PsY:';' -. represent-proponions- of -the -m&le -population that work' in agriculture, 

manufacturing and services, respectively while Pag/' Pmg/and Prr/ represent proportions of 

the female population that \vork in agriculture, manufacturing and services, respectively .. 

Both the male and female proportions are assumed to sum to unity.) The total labour 

supply in the model (Equation 5.8) is calculated as the sum of the labour supply in each 

of the three sectors. Borro\\ing notions from Cuddington, the effective labour force is 

defined as the residual labour which is available for productive employment. This 

effective labour is determined by the difference between the total labour force and the 

fraction of the labour force which cannot work effectively because of HIV/AIDS-related 

illnesses. The parameters hg.m' lari Jmg.~ Imli 11'".", IN/represent constant fractions of the 

male and female populations in each of the given sectors that succumb to the disease. 

Given the Cobb-Douglas technology, wage levels in each of the sectors are assumed to be 

fixed in the short-run. Firms in each sector hire workers up to the point where the 

marginal product of labour is equal to the wage rate. The equations representing the 

determination of the wage levels in each sector are presented as follows: 

Eqllatioll 5.18, Wage rau .• ~gric!fllrlr~ 

Eqllalion 5.19. Wage Ra:e .\lamt/aetllr:r.g 

Equalion 5.10. Wage Rale Ser.Jices 

In these equations, declines in the size of the labour force and its relative producth·ity in 

each of the given sectors are expected to exert an upward influence on wage rates 

provided that the level of output and the labour coefficients in the various sectors remain 

fixed. 

SThis means [hat (a)p"r-'" + p,"~" + p...". =1 (b) P:;./+ p,.d" pr-/=I. 



C. Employment 

Employment in each of the respective sectors is affected by the wage rate paid in ,he 

_ sector and by the size of the labour force available for productive employment. .-\.'1)' 

increase in the incidence of AIDS reduces the size of the effective labour force and 

impacts ne,.gatively on t?e level of employment in the economy. 

Empng =f~(1J,LMf) 

£mp." = l~m"L,.",,) 
£mp~ =/~m.L'.m) 

E:;:I~(ion 21 

Eq:;:::tion 22 

Emplorment in agdel/llllre 

Emplo.rmenr in manll/act'.lring 

Employmem in Services 

Additionally, declines in the size of the effectiye labour force can drive up the wage rate 

in each sector. The total impact on employment depends on the strength of the impact of 

wages relative to that of the effective labour force. 

D. Savings and Investment 

The model assumes that workers in the domestic economy sa\·e a cons:ant proportion of 

the income derived from production. In the absence of HI VIA IDS, savir,gs is assumed to 

be proportional to income. Individuals who are stricken \vith the disease pay for medical 

treatment out of domestic savings. The savings rate is therefore expected to faU as the 

incidence of the disease rises and cODsequently as expenditures on HIV/AIDS related 

iUnesses increase. Expenditure on AIDS-related illnesses in the model (E~idJ) is therefore 

financed out of domestic savings and is expected to be inversely related to domestic 

savings. 

The accumulation of capital in the domestic economy depends generally on the le\"el of 

domestic savings as wel! as on foreign capital inflows (foreign direct investmem or 

foreign Aid). In specifying the invesiment relationship in the model, ii is assumed that 

foreign capital inflows are zerO and that all investments are financed from domestic 

savings. An increase in the prevalence of HIV/AIDS is expected to slow capital 

accumulation as resources are re-altocated from domestic savings to finance .'\IDS-
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related illnesses. 

Eqll!:(ion 24 Domestic Savings 

Equation 25/nvestment 

SI - Domestic Savings 

Y1 - Total OutputlIncome 

Elaids _ Expenditure on AIDS-re!a!e~ illnesses 

K( - Capital Formation 

D. Cost 01 HIVIAIDS 

Expenditure on AIDS-related illnesses is comprised of two components in the mode! -

Direct and Indirect Expenditure (Cost). In our modelling design, the indirect expen':irure 

on AIDS is assumed to be an exogenous variable in the model. Direc. expenditure on 

AIDS is determined by three major COSt categories - (i) ,lte cost of Drllgs, (ii) the cost of 

HIV and other related tests and (iii) the cost of hospitalisation. 

E-\ids = ED~ids + Eid~ldJ 

ED~id5 = ED:! + EHc5P + E1W 

ED:! = Drgc*D I '" {(fl *L ;\I)+(f2 *LF)} 

EMSP = Hospc*D2'" {(ftL :-1)+(f2*LF)} 

ET~u = Testc*D t *{(f].L :.I)+(f2 .e)} 

Equation 26 Expenditure or. HiVIA.IOS 

Equation 27 Direct COSI o/h·!VI.-IIOS 

Equation 28 Cos(ojDrllgs 

Equation 29 Cost of Hosp;;a/isalion 

Equation 30 Cost of A[DS·;~[ated illnems 

Drge - Average Drug Cost per patient per month 

Hospc - Cost of Hospitilization per patient 

Teste - Cost for HIV test per padent 

n -fraction of Male labour force \\;th AIDS 

f2 - fraction offemale labour force with AIDS 

D I - Number of months in the year 



4.1 OUTPUT OF CARIBAIDSMOD' 

The macroeconomic impact of HIV is confined here to the effects on savings, investment, 

employment in the sectors, labour supply, HIV expenditure and GDP (Gro~s Domestic 

Product). The proportion of adults that are projected to succomb to the disease \\ill 

initially adversely affect the labour supply. particularly the more labour intensive sectors 

(Agriculture and Services). In addition, as the supply of labour faUs, wage rates are 

expected to increase as employers compete for limited labour (and particularly those t_hat 

are skilled). The impact on savings and investment is seen via the expected increase in 

expenditure associated with increased incidence of HIV among the adult population. 

This threatens to divert funds away from productive saving, which will in turn affect the 

levels of investment that can be achieved. Given that investment in capital ~nd labour are 

identified as the major determinants of the levels of output from the various sectors, it is 

e\·ident that HIV/AIDS \vill have a negative impact on the level of gro\\1h. 

Table 5.1 presents the results of the macro economic impact of HIV in Trinidad and 

Tobago and Jamaica, respectively, based on the adult projections. It must be noted that 

these impact measures are based only on the low case scenario projections. The fraction 

of persons that are likely to contract the disease \vas increased on a sustained basis by 

20% over the period 1997 - 2005. This exogenous shock to the system was meant to 

capture the increase in the incidence of HIV cases in both Jamaica and Trinidad and 

Tobago. Contractions in the major macroeconomic variables were evident from the 

simulations. Gross Domestic Product in Jamaica and Trinidad and Tobago declii1ed on 

average by 6.4 and 4.2 percent, respectively. The level of investment was also severely 

affected as incomes had to be redirected from the production of goods and services to 

finance expenditures on HIV. Indeed, expenditures on HIV - related il!nesses rose by 

25.3% and 35.4% respectively in Trinidad and Tobago and Jamaica. 

I See Camara et a!. for details on the model. 
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Table 5.1 lvJacro economic Impact on Key Variables 
for Jamaica and Trinidad and Tobago 
(based on low case scenario projections) 

Impact Variables Trinidad & Jamaica 
Tobago 

Gross Domestic Product -4.2% -6.4% 
Savings -10.3% -23.5% 
Investment 1 -15.6% -17.4% 
Employment in Agriculture 1-3.5% -5.2% 
Employment in 1-4·6% -4.1% 
Manufacturing 
Employment in Services -6.7% -8.2% 

Labour Supply -5.2% -7.3% 

HIV I AIDS Expenditure +25.3% +35.4% 

Although there were declines in employment, the model simulations demonstrate that 

employment in the service sector categories were more affected by rising incidence of the 

disease than employment in either agriculture or services. The model simulation results 

also indicate that the macroeconomic consequences of the disease \vere more seveie in 

Jamaica than in Trinidad and Tobago. In particular the negative impact on savings in 

Jamaica needs to be given special aitention. The results of the simulations, when 

examined over a 15-20 year horizon indicate that the level of domestic savings in Jamaica 

was inadequate to finance the expenditures on HIV. 

The preliminary results of the model demonstrate that the rising incidence of HI V cases, 

if left unchecked, will lead to negative gro\v,h (fall in the level or GDP) and a substantial 

decline in the level of domestic savings. 



Section 4 Summary and. Conclusions 

In terms of the outcome ofthe study, a r"i!W general points are worth mentioning:-

1. It is clear both from the projections and the existing data that although the first case of 

AIDS was diagnosed in 1982, casi!S of HIV would have existed in Trinidad and 

Tobago and Jamaica as early as the mid 1970s. 

2. The projected impact of HIV and by extensio~ AIDS, if left unattended will have a 

significant impact on _both the adult population as well as that of young childre.n, the 

latter case, while not specifically included in the model, will significantly impact on 

HIV/AIDS expenditure at both thi! bdividual as well as the institution?llevel. 

3. The impact of the increase. incidence on the macro econom)· is also a cause for 

concern, particularly as HIV threati!ilS to erode the economic base of many Caribbean 

countries via its impact on the labol!, force and its impact on the cap?city to sustain 

adequate levels of saving to create ili!W investment opportunities thai are essenci?l for 

gro\.,.,h. 

4. FinaH~', given that a number of programmes have been initiated since the inception of 

HIV/AIDS, it is also clear that levels of awareness and beha\·ior would have 

improved over the last decade or so. Also, in so far as these initiati\·es are continuing 

it is essential that the model be coniLiuously tested within the contexi of the changing 

economic and social en\·ironment. 
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