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Course Outline
1. The basics: what is a benefit and why do we
care?
2. What kinds of benefits might ART generate?
3. Valuing benefits: how much is it worth?
4. Examples from ART research in Africa:
– Example 1: Benefits to individual patients
– Example 2: Benefits to workers and companies
– Example 3: Net benefits of ART globally

5. Wrap up and discussion

1. The Basics:
What Is a Benefit and
Why Do We Care?

What Is a Benefit?
• Dictionary: “Something that promotes or enhances wellbeing”
• Finance: “Amount of money that will be saved or generated
as a result of an action”
• Economics: “Monetary value of satisfaction or utility gained
from consuming a good or service” (or: “Collective
willingness to pay for intervention in question”)

• Health economics: “Monetary value of consequences or
impacts of investments that affect health”

How Do Benefits Differ From Costs?
• Cost: Opportunity cost of all resources used to deliver
the intervention
– Drugs, lab tests, clinician’s time, clinic infrastructure
– Patient’s transport and time for clinic visits
– Lost income for time spent receiving intervention

• Benefit: Monetary value of all the consequences or
impacts of the intervention
–
–
–
–

Reduction in morbidity and mortality and improved quality of life
Increased labor productivity, improved household welfare
Avoidance of orphaning
Reduced medical care costs

A Simple Example of Benefits and Costs
Appendectomy
• Costs:
– Surgery
– Inpatient and/or outpatient care
– Medications and lab tests
– Transport to and from hospital
– Reduced quality of life and lost wages during recovery
– Caretaker’s time

• Benefits
– Value of life years gained by not dying prematurely

Why Do We Care About Benefits?
• Resources are scarce
– One societal objective is to maximize net benefits
Net benefits = benefits - costs

– If you do one thing, there is something else you can’t do
– Usually don’t want to do things for which costs exceed benefits

• There are often multiple options for investment, and
competing options must be evaluated. For example:
– We could repair a bridge over a highway to allow pedestrians to
cross it or build a new city park (but not both)
– Each option generates multiple benefits and costs
– We have to add up all the costs and all the benefits of each option to
be able to compare which one generates greater net benefits

Estimating Benefits Is a Critical Part of
Economic Evaluation
• Economic evaluation = analytic approaches and
tools for making and evaluating resource allocation
decisions
– For policy analysis and program planning and budgeting
– Between different approaches to achieving the same goal
– Between projects with different goals

• In healthcare, three types of economic evaluation
are most commonly used:
– Costing
– Cost-effectiveness analysis
– Cost-benefit analysis

Three Kinds of Economic Evaluation
Approach

Costing

Cost-effectiveness analysis

Cost benefit analysis

Question

How much did or will
an intervention cost?

What is the lowest cost
intervention for achieving a
specified outcome?

Do the benefits of the
outcome exceed the costs of
the intervention? (Or: is the
intervention worth it?)

Units

Cost per quantity of
service delivered or
outcome achieved
per time period

Ratio of additional cost
incurred per additional unit
of effectiveness gained (ICER)

Calculation of net benefits
(= benefits minus costs)

Uses

Planning and
budgeting and as an
input into costeffectiveness and
cost-benefit analysis

Compare alternative
interventions; identify lowest
cost strategy to achieve a
specified outcome. Decision
to act has been made.

Evaluate potential investments
(e.g. construction of new clinic
or launching of new program).
Decision to act has not been
made.

Attention to
benefits

None

Measures but does not value
some benefits (outcomes)

Full quantification and
valuation of benefits

2. What Kinds of Benefits Might
ART Generate?

What Does ART Do?
• Reduces premature mortality
• Reduces morbidity
• Reduces HIV transmission
• These can be regarded as the
primary, medical impacts of ART
• What benefits are generated by these
impacts?

Potential Benefits of ART
Benefits to individual
patients
• Life years gained
• Improvements in
quality of life
• Increases in labor
productivity
• Higher probability of
employment

Benefits to patients’
households
• Higher household income
• Better education for
children
• Fewer orphans
• Lightening in burden on
caretakers
• Reduction in out of pocket
spending for medical care
and funerals

Costs
• Treatment delivery
• Clinic visits (time, transport)
• Toxicities
• Treatment-related comorbidities
• Loss of confidentiality/stigma

Benefits to societies
• Lower costs for
healthcare
• Less demand for
social grants
• Higher returns to
education
• Citizenry that can
engage in society
• Higher base for
taxation

3. Valuing Benefits:
How Much Is It Worth?

Preliminary Questions
• Benefits to whom?
– Who (exactly) are the beneficiaries?
• Those who receive the benefits might differ from those who incur the costs

– How many beneficiaries are there of each type?

• Which benefits?
–
–
–
–
–

Life years gained
Increased quality of life (reduction in suffering)
Improved productivity/economic activity
Improved household welfare (e.g. family care)
Reduction in medical care costs

• What are the benefits worth, in monetary terms?
–
–
–
–

Life years gained
Reduced pain and suffering
Improved productivity
Future earnings

Counting Benefits
Benefit

Possible unit of measurement

Difficulty of
valuing

Life years gained

Additional years of life expectancy

High

Improvements in quality of life

% of full quality of life

Medium

Increases in labor productivity

Additional output of labor (more
goods or services produced) over
lifetime

Low to
Medium

Fewer orphans

Avoided lifetime costs of orphaning

High

Lightening of burden on caretaker

Opportunity cost of caretaker’s time

Medium

Lower demand for social grants

Value of grant funds saved

Low

Citizenry that can engage in society

???

High

Toxicities

% loss of quality of life + cost of
medical care and change in drug costs

Medium

Loss of confidentiality/stigma

???

High

Valuation Methods
Approach

Benefits =

What is valued

Human
capital

Value of additional income over life
years gained

Sum of expected lost wages or value of
output over remaining lifetime, above
what would have been earned without
intervention

Cost of
illness

Avoided costs of not being sick

Savings of costs that would have been
incurred without the intervention (e.g.
medical care if not treated)

Willingnes
s to pay

Stated: society’s or individual’s
stated willingness to pay to gain the
benefit or avoid the cost

Stated amount that would be paid to
avoid an event or condition (contingent
valuation)

Revealed: society’s or individual’s
demonstrated willingness to pay to
gain the benefit or avoid the cost

Differences in prices for accepting
different levels of risk or actual amounts
paid

Related
markets

Market prices for comparable goods Prices of goods or services that could
or services (shadow prices)
replace the costs of the intervention

4. Examples from ART
Research in Africa
Example 1: Benefits to Individual Patients
Example 2: Benefits to Workers and Companies
Example 3: Global Value of Benefits

EXAMPLE 1: BENEFITS TO INDIVIDUAL PATIENTS

What are the “non-clinical” benefits of ART for
individual adult patients?

About the Study
Why was it done?
Study design
Study methods

Sample size; study sites

To determine how well ART patients
can engage in economic activities
Prospective cohort
Interviewed patients during routine
clinic visits over 5-6 years

n=879; 3 public/NGO ART clinics in
South Africa
Major outcomes
Probability of experiencing symptoms,
ability to do normal activities and jobs,
dependence on external support
Benefits valuation method None

Results: Symptoms Last Week
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Results: Normal Activities and Employment
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How Could We Value These Benefits?
Benefit

Possible valuation method

Reduction in pain and fatigue

Quality of life instrument or similar symptoms
valued in other studies

Improvement in ability to perform
normal activities

Specify activities, estimate how much patient
would earn or how much it would cost to hire
substitute labor

Increase in employment

Wages from employment over expected
working lifetime

Less difficulty performing job

% increased productivity at work x value of
work (could use daily wage)

Less reliance on caretaker

Time saved by caretaker x value of caretaker’s
time or cost of hired caretaker

Less reliance on disability grant

Savings to government from not paying grant

EXAMPLE 2: BENEFITS TO WORKERS AND COMPANIES

How does ART affect labor productivity?

About the Study
Why was it done?
Study design
Study methods

Sample size; study sites
Major outcomes

To measure the effect of ART on
individual labor productivity
Prospective/retrospective cohort
Analyzed payroll records from before
ART initiation to two years after

n=237; tea estates in western Kenya
Days worked, job assignments, and
kilograms of tea plucked/month
before and after ART initiation
Benefits valuation method Additional individual income earned
after starting ART

Results: Kilograms of Tea Plucked/Month

Males

Females

Results: Income Earned/Month

Males

Females

What Other Benefits Could We Consider?
Benefit

Possible valuation method

Savings to employer on sick
leave, hospitalization, death
benefits

Company policies and invoices

Retention of skills in
workforce

Difference in productivity between
experienced v new employee

Improvements in household
welfare

Household survey to document
impacts, value each impact

Savings to household for
funeral and relocation

Average cost of funerals and
transportation of people and goods
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Example 3: Global Returns on Investment
Abst ract
Since the early 2000s, aid organizations and developing country governments have invested heavily in AIDS treatment. By
2010, more than five million people began receiving antiretroviral therapy (ART) – yet each year, 2.7 million people are
becoming newly infected and another two million are dying without ever having received treatment. As the need for
treatment grows without commensurate increase in the amount of available resources, it is critical to assess the health and
economic gains being realized from increasingly large investments in ART. This study estimates total program costs and
compares them with selected economic benefits of ART, for the current cohort of patients whose treatment is cofinanced
by the Global Fund to Fight AIDS, Tuberculosis and Malaria. At end 2011, 3.5 million patients in low and middle income
countries will be receiving ART through treatment programs cofinanced by the Global Fund. Using 2009 ART prices and
program costs, we estimate that the discounted resource needs required for maintaining this cohort are $14.2 billion for the
period 2011–2020.
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What are the net benefits of investing in ART?

About the Study
Why was it done?
Study design
Study methods

To estimate the net benefits of ART
globally
Modeled
Estimated benefits and costs from
literature, modeled returns

Sample size; study sites n=3.5 million; Global Fund supported
patient cohort
Major outcomes
Labor productivity, orphan care costs, end
of life care
Benefits valuation
Assign monetary values to outcomes
method
based on literature review

Valuation Methods Used
Outcome

How was it valued?

Labor productivity

% of full productivity recovered x gross national
income of working aged person in each Global
Fund country

Orphan care costs

Number of orphan-years averted per adult on ART
(average 0.5 years) x average cost of care in subSaharan Africa ($224/orphan-year)

End of life care delayed

Estimated cost of terminal care using values from
literature ($480/patient never on ART and
$160/patient failing ART)

Costs

Estimated cost/patient from literature and
country reports x estimated numbers of patients

Results: Costs and Benefits
Economic Returns to Investment in AIDS Treatment

Table 2. Program costs and economic benefits for the cohort of 3.5 million people on ART in 2011, cumulative 2011–2020 (US$
billions).

Line It em

Base case, discount ed

Base case, undiscount ed

Program cost

$14.2M

$16.6M

Labor productivity

$31.8M

$37.1M

Orphan care costs averted

$0.83M

$1.0M

End-of-life OI treatment costs averted

$1.4M

$1.5M

Total benefit

$34.0M

$39.6M

Net benefit

$19.8M

$23.0M

Benefit/cost

240%

239%

doi:10.1371/journal.pone.0025310.t002

Sensitivity Analysis
In Table 3 and 4, we show the results from three-way sensitivity
analysis that considers the uncertainty about the magnitude of
effect of HIV and ART on productivity. Estimated benefits ranged
from 81 percent to 287 percent of the ART program cost. Under
most combinations of assumptions about the ability of ART to

baseline value of productive output of an asymptomatic ART
patients is just half of GNI per working age person, and ART only
increases an AIDS patient’s productivity from 40 percent to 60
percent of baseline productivity, the benefit streams totaled $11.5
billion and offset 81 percent of the cost of ART programs (Table 4).
Tables S3 and S4 shows sensitivity analyses of ARV costs trends

doi:10.1371/journal.pone.0025310.t002

Sensitivity Analysis
In Table 3 and 4, we show the results from three-way sensitivity
analysis that considers the uncertainty about the magnitude of
effect of HIV and ART on productivity. Estimated benefits ranged
from 81 percent to 287 percent of the ART program cost. Under
most combinations of assumptions about the ability of ART to
restore productivity and about the baseline productivity of
asymptomatic HIV patients (i.e. the maximal level of productivity
that could be restored), the projected costs of ART are fully
recouped. Even in the most pessimistic scenario, where the

baseline value of productive output of an asymptomatic ART
patients is just half of GNI per working age person, and ART only
increases an AIDS patient’s productivity from 40 percent to 60
percent of baseline productivity, the benefit streams totaled $11.5
billion and offset 81 percent of the cost of ART programs(Table 4).
Tables S3 and S4 shows sensitivity analyses of ARV costs trends
and coverage of viral load monitoring, respectively. If first-line
regimen prices decline five percent per year through 2020, and
second-line prices fall by 15 percent per year through 2015,
program cost reductions amounted to $2.1 billion (15 percent),

Results: Net Benefits

What Is Missing from this Study?
Item

Included

Excluded

Costs
Clinic-level cost of ART per patient

X

Above-facility level cost of ART program

X

Patient costs of seeking treatment

X

Benefits
Labor productivity

X

Orphan care

X

Avoided costs of end of life care

X

Reduction in demand for social grants and caretaking

X

Improved quality of life

X

Greater access to education for children

X

5. Wrap Up and Discussion

