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secondary schools per year (1,560,236) was less than 10 percent of the population which was

estimated over the period at an average of 22 million.

Table 7: Means & Standard Deviations of Model Variables [1990 to 2019]

VARIABLES MIN MEAN MAX STANDARD
DEVIATION

Dependent

Real GDP per Capita (US$) 544.74 1,301.41 2371.52 624.79

Explanatory

Land (A)

Arable Land per capita (Hectares) - pal 0.15 0.18 0.21 0.02

Labour (E)

Engaged Population aged 15+ - emp 6,153,049 8,903,798 13,220,720 2,344,389

Capital (F)

Per capita Fixed Capital Formation 52.19 206.69 604.05 179.31

(Current US$)-pfcf

Human Capital (HK)

Population enrolled in secondary 812,666 1,560,236 2,851,160 664,740

school — sec

Population 14,773,280 21,989,600 30,417,860 4,757,081

HIV Morbidity (H)

Prevalence (Number of PLHIV) 98,076 264,391 342,307 64,032

Mortality (Number of PLHIV) 3,899 16,707 24,004 5,677

Trade (X)

Trade Index (Import/Export) 0.98 1.43 1.80 0.21

Source: Author (2021)

At about US$200 per capita, fixed capital formation over the period is a good proxy of domestic

savings as it fairly mirrors this metric for the Ghanaian economy, about a fifth of GDP, per the

World Bank WDI series (World Bank, 2020).

At almost 17,000 AIDS deaths per year on average for an HIV prevalence of 264,391 persons for

the 30-year period to 2019, AIDS mortality in Ghana, represent a grim 6.4 percent®? which is about

one half (50 percent) higher than the current global death rate of the COVID-19 pandemic,

estimated at about 4 percent (Sinha et al., 2020).

32 It is worth noting that AIDS mortality has declined consistently with the expansion of HAART from about 5
percent in 2017 to about 4 percent in 2020 (GAC, 2018, 2019, 2020c, 2021a). Mortality was much higher in earlier

years.
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How do you compare to your neighbours who maybe do not have HIV in terms of your economic status
as a result of the disease?

Please explain your answer

PLHIV household incomes have almost doubled in the past 10 years whereas household incomes for the
average Ghanaian household have grown almost 9 times. Does this appear plausible to you?

Please explain your answer

What do you think could be done to correct this anomaly?

Tell me about any income or benefits including leisure which you might have lost because you are either
incapacitated by the disease or stigmatized and discriminated against. [Probe: Any more effects of HIV
not listed here?]

Are there any things which you used to do before you were diagnosed HIV+ which you can no longer do?

Tell me about them. [Can respondent list and classify activities by descending order of importance?]

Which of the costs in relation to your HIV/AIDS positive status are more difficult for you to bear [Direct,
indirect, intangible]?

Why?

If you could get help to meet some of the costs of HIV (Direct, Indirect and Intangible) , which one would
you need support for?
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Why?

How has HIV affected your identity? [Individual]

Do you feel like you are still the person you were before HIV in terms of self-worth and prestige? [probe —
what, why, how, when, whom — related parties]

Have you experienced any change in relationships since you were diagnosed HIV+ compared with the
time before your diagnosis, with your partner? [Social Networks]

Have you experienced any change in relationships since you were diagnosed HIV+ compared with the
time before your diagnosis, with your relatives? [Social Networks]

How involved are you currently within your community, church/mosque or other social gathering?
[Community]

Please explain and indicate why you think this is the case?

Do you feel empowered/social capital? [Community]

Why?

How would you rate national leadership as far as our ability to manage HIV as a country is concerned?

Why?
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Do you feel disadvantaged in terms of income and equality as a PLHIV?
Why?
Are our health policies good/supportive of PLHIV?

Are our systems good/supportive of PLHIV?

Why?

Is our Health Infrastructure good/supportive of PLHIV?Please explain your answer

How would you rate our cultural norms and values in terms of how they support PLHIV ?

Why?

How would you rate our cultural norms and values in terms of how they promote HIV related prevention
messaging and practices?

Why?

Are you on treatment?

Tell me about your treatment costs since you began treatment. Have they gone up or down and why?
[Can respondent classify?]

Tell me about your living costs since you began treatment. Have they gone up or down and why? [Can
respondent classify?]
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Are some treatment costs more difficult for you to bear than others? [If the respondent does not
volunteer information probe for :- Laboratories, Opportunistic infections, CT Scan, caregiver, hospital bills
and Indirect costs such as job/income losses, rent, food and other family dysfunctions.

How do you get support to address the challenges above?

Do you or are you aware of anyone else who has to engage in sex or other risky sexual behaviour just to
be able to cope?

[Probe: Please Tell me more:]

Thank you for your time
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APPENDIX 3: FOCUS GROUP DISCUSSION GUIDE

ECONOMIC BURDEN OF HIV AND AIDS ON PRODUCTIVITY AND
HOUSEHOLD WELFARE IN GHANA

(Focus Group Discussion Guide)

Consent statement
Dear participants,

The purpose of this study is to interrogate the Socio-economic impact of HIV and AIDS in Ghana. You have
been selected for this focus group discussion as part of the explanatory segment of a multistage
explanatory sequential design. | would like to have a discussion with you to firm up some of the information
we have received from your community thus far about your economic, health and psychosocial coping
mechanisms as people live with HIV. Similar FGD are being held in different locations across the country as
part of a PhD research work at the Institute of Statistical Social and Economic Research (ISSER) at the
university of Ghana - Legon.

Participation in this FGD is voluntary and you are free to refuse to answer any question which you find
uncomfortable or objectionable. Even if you agree to participate or respond to these questions, you can
decide to stop answering and/or quit at any point during the study.

Your responses may be recorded, transcribed and analysed but will never be published in any academic
outlet or any other channel without it first being anonymized so that you cannot be directly identified or
associated with it. | wish to assure you that your name and identity or any other personal information will
not be revealed to anyone either in the final report or in any other way. Your participation in this study will
support attempts to improve the strategies which may be implemented to mitigate the economic impact
of HIV and AIDS in Ghana.

Also note that you have the right to refuse to be recorded, even if you agree to be recorded after
transcription and analysis the recordings will all be safely destroyed.

Do you all agree to participate? Yes-1/ No- 0

Name of the FG Lead:

Signature of the Lead:
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Date: Time of interview:

Place of interview:
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Expenditure Trends'®

Since you got the disease, have things improved financially or they have become worse? [Probe — Please

tell me by how many times? Are the changes the same for direct and indirect costs? What about
intangible costs?

What do you think accounts for this?

How do PLHIV households compare to their neighbours in terms of cost of living, welfare? Are there
differences?

Please explain

How do PLHIV households compare to their neighbours in terms of cost of living, welfare? Are there
differences?

Please explain

Which of the costs are more difficult for you to bear [Direct, indirect, intangible]? —you will need to
probe with examples of these, or words that explain the direct, indirect, etc.

If you could get help to meet some of the costs, which one would you need support for? Direct? By how

much? Indirect? By how much? Intangible? By how much?

Are some treatment costs more difficult for you to bear than others? [If the respondent does not

volunteer information probe for :- Laboratories, Opportunistic infections, CT Scan, caregiver, hospital bills

and Indirect costs such as job/income losses, rent, food and other family dysfunctions. Are there any

other costs which we might have missed?

How do you get support to address the challenges above? Can you also talk about who provides this

support and the circumstances under which the support is given?

105 Ask questions to the group and share findings of study as part of FGD for validation and member checking
purposes
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Household Incomes and National Leadership

Have your household incomes grown since you were diagnosed with HIV?

How have your incomes fared in your view compared to the incomes of your neighbours who might not
be HIV positive?

What do you think could be done to correct any anomalies with regards to the growth of your incomes if
any?

How would you rate national leadership as far as our ability to manage HIV as a country is concerned?

Do you feel disadvantaged in terms of income as PLHIV?

Please Explain

Do you feel disadvantaged in terms of equal opportunities in society as a PLHIV?

Please Explain

Are our health policies good/supportive of PLHIV? Please explain why.

Are our health systems good/supportive of PLHIV? Please explain why.

Is our health infrastructure good/supportive of PLHIV? Please explain why.

Thank you all very much for your time.
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APPENDIX 4: OPPORTUNITY COST OF HIV ON GHANAIAN
GDP

Given that Ghana’s 2019 GDP is estimated at US$68.3 Billion (GSS, 2019b) the HIV morbidity

related reduction in output at the scale of the total GDP can be said to be US$ 389,603,151.00 (-
0.0057x US$68,351,430,000.00) using the approach of Orem et al. (2012) which assesses lost
output against a counterfactual of total disease elimination. The per PLHIV loss which may be
apportioned using the 2019 estimated PLHIV case load (342,207) amounts to US$1,138.50 per

year.

A more conservative approach might use the average GDP for the period 1990-2019. This could be
obtained by multiplying the real GDP per capita by the average annual population for the period
1990-2019 as detailed in Table 7%, A total output of US$ 28,617,485,336 is obtained from which
0.57 percent (US$ 163,119,666.42) is extracted as the annual growth constraining effect of HIV
morbidity. The per PLHIV loss which may be apportioned using the 2019 estimated PLHIV case

load (342,207) in this case would amount to US$476.67 per year.

In both cases, the estimated amount of forfeited growth is very significant as an opportunity cost
for a lower middle-income country such as Ghana. In comparative terms, even the more
conservative value hereafter referred to as “the loss” represents more than two and a half times the
average annual all-source expenditure on HIV and AIDS in Ghana (GAC, 2020a). The loss is almost
60 percent (using a 2017 median exchange rate of GHS4.35202 to 1US$) of Ghana’s entire 2017
(January to September) upstream petroleum sector receipts (Ghana Government, 2017) or 11

percent of the entire 2019 oil revenue envelope (Ghana Government, 2019). Alternatively, spread

106 YS$1301 x 21,989,600 = 28,617,485,336
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over a total Ghanaian population of 30,417,900 people in 2019, each person makes a loss of

US$5.36 (GHS31) in the year 2019.

The economic impact of HIV on the Ghanaian economy cannot be minimised even though it may
appear minute or negligible given that it amounts to less than 0.57 percent of per capita GDP. GDP
in 2019 for Ghana is estimated at US$2,247.08 (World Bank, 2020). Similar muted findings were
made for several countries in Africa by Kirigia et al. (2002) who attribute such negligible effects to
high unemployment and to the preponderance of low wages, unskilled work and other informal
sector occupations which many of the PLHIV might be engaged in. However, when the effect of
AIDS mortality is added to the effect of morbidity at the level of the entire GDP, very important
opportunity costs or disease related losses are encountered. Mortality further compounds the burden

of HIV, and the related lifetime loss is estimated in Appendix 6.

These findings make additional public investments in HIV elimination imperative for policy makers
as it is obvious that efforts to address all funding gaps in the national response to HIV and AIDS
would be more than amply offset by GDP losses which might be avoided because of HIV

eradication.
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APPENDIX 5: ACCOUNTING FOR STATIONARITY
IN THE IMPACT OF HIV ON THE GHANAIAN ECONOMY
A debate over autocorrelation is not unusual whenever time series data are analysed. This is for
good reason as there might be a residual effect of past values of the dependent variable on future
values. The self-fulfilling “prophecy” of sorts which occurs then obscures the nature of the

relationship between the explanatory variables and the dependent variable.

In this study, the dependent variable, GDP per capita, illustrated decaying effects when the
autocorrelation function was graphed. This suggested some influence from prior states of the
dependent variable and therefore the need to introduce dynamics into the analysis for purposes of
clarifying autocorrelative issues. Consequently, an Augmented Dickey Fuller (ADF) test was
performed even though the Durbin Watson d-statistic was found to be much higher than the R?, a

characteristic rule of thumb which already suggested stationarity (Adeleye, 2018b).

The ADF test found first difference stationarity*®” (Obs = 27, MacKinnon approximate p-value for
Z(t) = 0.0018, o. = 0.05, ADF test statistic =-3.939, critical values: 1%= -3.736, 5%= -2.994, 10%=
-2.628) for the dependent variable (Igdpdolk) and other explanatory variables except for Iprev (HIV
morbidity) (Obs = 30, MacKinnon approximate p-value for Z(t) = 0.047, a.= 0.05, ADF test statistic
=-1.73, critical values: 1%= -2.47, 5%= -1.70, 10%= -1.3) and Imn (HIV mortality) (Obs = 28,
MacKinnon approximate p-value for Z(t) = 0.03, o = 0.05, ADF test statistic = -1.9, critical values:
1%=-2.5, 5%=-1.7, 10%= -1.3) for which stationarity was found at level. Since stationarity was

confirmed at different levels for different series in both the morbidity and the mortality models®

107 1st Order integration or stationarity at first difference leads to Johansen cointegration test
108 1(0) or I(1) or I(0) and 1(1)
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autoregressive distributed lag (ARDL) models (model 3 — morbidity and model 4 - mortality) were

fashioned to explore the explanatory power of latent variables (lags) (Akhtar, 2021).

A generalised ARDL model was specified for the purpose as follows:
Y =Yoit2 P=1 65 Yej +2. =0 Bj Xej+ejt

Where:

Y’t is a vector and the variables in (X’t)” are purely I (0), | (1) or cointegrated while & and 3 are
coefficients and y the constant; j=1...k. The optimal lag orders p and q are such that p lags are used
for the dependent variable and g lags for the independent variables. The vector of the error terms &jt
is serially uncorrelated or independent such that it reflects an unobservable zero mean white noise
vector process. The dependent variable is a function of its lagged values as well as the current and

lagged values of other exogenous variables (Adeleye, 2018a).

A Johansen cointegration test to establish long run relationships (Dewan, 2021) was performed.
This was preceded by a lag identification sequence based on different criteria (Akaike Information
Criteria— AIC, etc) using the “varbasic” and “varsoc” Stata ® functions which identified the 1 and
2" |ags as ideal. At the 2" lag, the presence of cointegration® (Trace Statistics > 5 % critical value
in 5 cases, implying maximum rank = 4 cases and Max Eigen > 5% critical value in 4 cases,
implying maximum rank = 3'%9) was found for the morbidity model (4 cointegrating equations) and
the mortality model (2 cointegrating equations). At the 1% lag, only one cointegrating equation was

found for both the mortality and the morbidity model. A confirmatory bounds test found no

109 Using Stat’s vecrank function (Johansen’s cointegration test)
110 Null hypothesis of at most 3 co-integrating equations/vectors cannot be rejected, the variables “move
together” in the long run.
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cointegration for morbidity at I (0) and I (1) and was indeterminate for mortality at both levels.

Given the cointegration uncertainty identified above!!!

, an error correction model was applied as
well. The ADRL models were thus subjected to some error correction given the possible presence
of cointegration (Adeleye, 2018a; Sayed, 2013). The error correction segment of the ADRL model
deployed the differenced values of exogeneous variables (Adeleye, 2018a; Nau, 2022). Other
models highlighted the unique simple regression cases which used the 1% lag of GDP per capita
(model 7 & 8 for morbidity & mortality) and the 1% difference of GDP per capita (model 9 & 10
for morbidity & mortality) as proxies for the initial income or initial wealth as an exogenous

variable. Models 3, 4, 5, 6, 7, 8, 9 and 10 below show trite improvements on the earlier models

(models 1 & 2) hence the decision to proceed with the non-dynamic models.

Using the adjusted R? (>0.96) and the standard error of the constant (<15.18) model 9 and 10 which
introduced the 1% difference of the dependent variable as an explanatory variable for HIV morbidity

and AIDS mortality were easily the models with the greatest fit.

Under models 3 & 4, HIV and AIDS morbidity and mortality were statistically insignificant in their
relationship with per capita GDP although they denoted the right signs (negative) at first lag for
morbidity and at level for mortality. Model 3 also displayed a significant negative relationship
between labour | (2) and per capita GDP at 10 percent significance ceteris paribus in the short run
while fixed capital at level signalled a positive relationship with per capita GDP in the short run at

5 percent of significance.

The counter-intuitive negative sign for the relationship between GDP per capita and the labour force

transitioned to the secondary school variable | (1) under model 4, even though the relationship was

111 Ysually, failure to identify cointegration or a long run relationship would require the execution of an ARDL
model without error correction.
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not significant. Fixed capital and labour force were significant at level and at 10 percent significance

level in their short run relationship ceteris paribus with per capita GDP.

The long run relationship documented under models 5 & 6 indicate cointegration for HIV
morbidity as well as a 1st lag per capita GDP relationship at 5 percent significance level with per
capita GDP under model 5. A 1 percent increase in capital formation was also associated with a

0.42 percent increase in per capita GDP holding all other variables constant in the long run.

Except for models 9 and 10 which introduced the 1st difference of GDP per capita as explanatory
variables, no other model denoted any further statistically significant variables. These 2 models (9
& 10) as noted earlier demonstrated the best fit among all the dynamic models estimated due to
their adjusted R? values and the standard errors of the constants which indicated greater proximity
to the line of best fit. For model 9, the 1% difference of GDP per capita, labour force, secondary
school enrolment as well as HIV prevalence and the model constant were all associated with per
capita GDP at 1 percent level of significance with HIV prevalence and labour force reflecting a
negative association. Arable land per capita and fixed capital were significant at 10 percent in their
relationship with per capita GDP. Model 10 reflected similarly a counter-intuitive negative
relationship between labour force and GDP per capita in which a 1 percent increase in the labour
force was associated with a 2.35 percent decline in per capita GDP at 1 percent significance level,
holding all other explanatory variables constant. Mortality in model 10 in line with expectation
was negatively associated with per capita GDP such that a 1 percent increase in mortality was
associated with 0.34 percent decline in per capita GDP at 1 percent significance level. A 1 percent
increase in the 1% difference of GDP per capita and secondary school enrolment was associated
with 4.26 and 5.25 percent respectively of GDP per capita at 1 percent significance level. The

standard errors and coefficients for the HIV morbidity and mortality variables which were more
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conservative for models 1 and 2 versus the metrics for models 9 & 10 finally constituted the

decision factor.
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Table 44: Dynamic modelling: Impact of HIV and AIDS on the Ghanaian Economy

Economic Impact of HIV and AIDS on the Ghanaian Economy, GDP per capita as dependent variable [1990-2019]

Explanatory Model 312 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10

Variables B t B t B t B t B t B t B t B t

1% Lag pc GDP -0.03 -0.09 0.32 0.7 -1 -3** | -0.67 | -14 | 017 0.74 0.33 1.33

1%t diff pc GDP 0.54 | 4.26*** | 0.61 | 4.26***

Land (A) - Pal 2 1.31! 21 1.6 0.70 0.48 -0.67 -0.2 0.36 0.59 -0.07 -0.10 0.83 1.94* 0.77 1.65
(1.53) (1.3) (1.46) (4.25) (0.62) (0.65) (0.43) (0.46)

Capital (F)-Pfcf 0.33 [ 231%* | 043 |201% | 042 |219*| 1.06 1.6 0.10 0.10 0.06 0.59 0.14 1.94* 0.08 1.06

Human Capital -6.3 -2.17>* | 128 2.10% 0.05 0.02 2.36 06 | -158 | -1.14 | -1.07 | -0.76 | -2.59 - -2.35 -

Labour Force- (2.92) (6.08) (2.49) (3.79) (1.38) (1.40) (0.89) | 2.91*** | (0.96) | 2.45**=

lemps

Human Capital 2.16 1.50 -1.85 -1.311 0.61 0.4 -3.84 -0.7 2.05 1.94* 143 1.36 2.94 5.25%** 2.72 4.56***

(HK) (1.43) (1.4) (1.5) (5.36) (1.05) (1.06) (0.56) (0.60)

Sec. Schl Enrl - Sec

HIV (H) -19.93 | -0.82% -0.04 -.03 -0.43 -1.47 -0.74 -

Prevalence (24.44) (1.43) (0.29) (0.16) | 4.62***

HIV (H) -5.15 -1.740 -1.0 -1.7 -0.07 -0.47 -0.34 -

Mortality (3.0 (0.59) (0.15) (0.09) | 3.97***

Trade (X) =>I/X 0.54 1.662 -0.45 -1.5¢ 0.46 0.74 -0.79 -0.5 0.31 144 0.41 1.76* 0.17 1.01 2.61***

Constant 5.01 0.10 -17.58 | -0.52 5.01 0.10 | -17.58 - 35.63 | 146 | 2151 | 091 | 57.22 | 3.99*%** | 47.60 | 3.14***
(50.09) (33.92) (50.09) (33.92) | 052 | (24.39) (23.64) (14.32) (15.17)

Durbin Watson Stat 2.2 1.75 2.2 1.75 1.61 1.61 1.64 1.63

Adjusted R? 0.96 0.97 0.49 0.70 0.95 0.93 0.97 0.96

Root MSE 0.10 0.08 0.10 0.08 0.12 0.13 0.09 0.10

Heteroskedasticity p-val 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.14

Skewness p-val 0.39 0.63 0.39 0.63 0.36 0.30 0.10 0.14

Kurtosis p-val 0.40 0.16 0.40 0.16 0.08 0.14 0.47 0.93

Observations # 28 26 28 26 29 29 29 29

Standard errors in parentheses ()

*k%k P<().01, ** P<0.05, * P<0.1 B=Coefficient, t= t-statistic Levels: ° Level or 1 (0), *1(1),21(2)

112 Models 3 & 4: Simple ARDL for morbidity & mortality. Models 5&6: ARDL error correction morbidity & mortality. Models (7 & 8: 1% Lag morbidity &
mortality) & Models (9 & 10: 1% difference morbidity & mortality) as initial wealth/income proxies. ARDL models 3 to 6 report optimal variables only.
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APPENDIX 6: UNDISCOUNTED LIFETIME LOSS
Mortality creates an undiscounted Lifetime GDP Loss (LGL) which may be added to morbidity

loss and is derived in line with Kirigia et al. (2002) as follows:

LGL = (Ager - Aged) x (AIDS Deaths; x GDPy)
Where: Ager= Age at retirement assumed in this study to be 60 years.

Ageq = Average age at AIDS death. Assumed to be 45 years for adults and 14 for
children®®

GDPgy = Effect of AIDS mortality on per capita GDP

AIDS Deathsi = AIDS deaths for different age groups (adult — 85% & children — 15%)
LGLa= (60-45) X (16,707 x 85%"14) x .26% x $1301.41 (1) — Adults
LGL. = (60-14) X (16,707 X 15%) X .26% x $1301.41 (2) - Children

Equations (3) and (4) simplify the age disaggregated lifetime costs of mortality:
LGLa= (60-45) x (16,707 x 85%) X (0.26% x $1301.41) =$720 thousand (3)
LGL¢= (60-14) x (16,707 x 15%) X (0.26% x $1301.41) =$390 thousand (4)

The notations above illustrate the LGL totalling $1.1 Million for the 2019 mortality cohort with a
net present value!™® of US$52,849.45. This represents a discounted mortality loss of US$3.16 per

AIDS death.

113average length of time since diagnosis of respondents enrolled on ART in household survey implemented as part
of this study is 7.3 years, a figure like the 10-year findings of Poorolajal et al. (2016). With Average age of PLHIV in
the household survey being 42.78, average age at infection is (42.78 — 7.3 = 35.46 years). This means that the
average age at death is (35.46+10 = 45.46 years, rounded down to 45).

114 Weight of adult AIDS deaths (GAC, 2020c)

115 Average exchange rate from Bank of Ghana for the period is 1.3767 GHS to 1 USD. Bank of Ghana Interest Rate
is also averaged at 21 percent APR.
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This annual discounted figure of the lifetime loss due to AIDS mortality appears negligible at first
sight. However, it may represent a significant opportunity cost for a country such as Ghana which
already experiences significant fiscal constraints and spends only US$2.24 per capita on HIV
(Halasa-Rappel et al., 2021). This suggests that it costs Ghana 41 percent more to allow PLHIV to
perish than it would cost to keep them alive. The burden of this loss is also significant because it is

additional to all the earlier morbidity costs.

The average per capita GDP loss computed above utilises the conservative average for the period
1990 to 2019. If the 2019 per capita GDP rather than the average is used to compute the lifetime
GDRP loss as of 2019, the loss escalates from $1.1 Million to $1.91 Million and a net present value
of US$91,252.48 representing a discounted lifetime loss per AIDS death of US$5.46. This potential
loss is more than double the per capita expenditure on HIV and should inform the relevant policy

actions.
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