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Abstract

Choices on discount rates have important implications for the outcomes of economic evaluations
of health interventions and policies. In global health, such evaluations typically apply a discount
rate of 3% for health outcomes and costs, mirroring guidance developed for high-income countries,
notably the USA. The article investigates the suitability of these guidelines for global health
[i.e. with a focus on low- and middle-income countries (LMICs)] and seeks to identify best practice.
Our analysis builds on an overview of the academic literature on discounting in health evaluations,
existing academic or government-related guidelines on discounting, a review on discount rates
applied in economic evaluations in global health, and cross-country macroeconomic data. The
social discount rate generally applied in global health of 3% annually is inconsistent with rates of
economic growth experienced outside the most advanced economies. For low- and lower-middle-
income countries, a discount rate of at least 5% is more appropriate, and one around 4% for
upper-middle-income countries. Alternative approaches—e.g. motivated by the returns to alterna-
tive investments or by the cost of financing—could usefully be applied, dependent on policy
context. The current practise could lead to systematic bias towards over-valuing the future costs
and health benefits of interventions. For health economic evaluations in global health, guidelines
on discounting need to be adapted to take account of the different economic contexts of LMICs.

Keywords: Discount rates, global health, cost-effectiveness analysis, benefit-cost analysis, economic growth, low-income
countries, middle-income countries

Introduction

The article addresses good practice on discounting in global health,
i.e. in health economic evaluations with a focus on low- and middle-
income countries (LMICs). It takes as its point of departure discus-
sions on the practice and literature on the use of discounting in
evaluative and modelling studies among an epidemiologist, a health
systems scientist and a macroeconomist, all with experience in eco-
nomic analyses on health policy challenges across LMICS, and in
engaging with academics and policymakers in these countries. Two
related observations emerged from these discussions. First, motivat-
ing the choice of a discount rate of 3%—which is established as a

standard in global health, notably through the recommendations of
the Panels on Cost-Effectiveness in Health and Medicine (Gold
et al., 1996; Neumann et al., 2016)—in discussions with decision-
making counterparts can be challenging, especially when they are
attuned to a wider fiscal perspective. Second, there is a wide gap be-
tween the literature in macroeconomics and public finance, in which
appropriate discount rates depend on the economic context and gen-
erally differ between countries, and the standardized practice in glo-
bal health. This tension has already been acknowledged by members
of the 1st Panel on Cost-Effectiveness, observing that ‘the choice of
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Key Messages

of interventions.

specific discount rates.

* Most economic evaluations in global health apply a discount rate of 3%, in line with guidelines developed for the USA.

¢ This discount rate is out of line with the economic context of low- and middle-income countries (LMICs), where a dis-
count rate of 5-6% would generally be more appropriate.

* The established practice, therefore, results in systematic bias towards over-valuing the future costs and health impacts

* In light of large variations in economic growth across LMICs, more consideration should be given to adopting country-

a standard time discount rate, while guided by theory and data, is
fixed by the need for a standard practice’ (Weinstein ez al., 1996). It
is arguably particularly important with regards to the LMICs, where
the economic context differs from that in the USA, which is the ref-
erence point for the Panel recommendations.

Concerns on this tension in the literature, and between theory
and practice, are underscored by the fact that the choice of a dis-
count rate is a crucial determinant of outcomes of health economic
evaluations (Figure 1). For example, a 1 percentage point increase in
the discount rate reduces the value of an event (a one-off cost
incurred, or a life-year saved) 10, 30 or 50 years away by approxi-
mately 10%, 26% and 40%, respectively, whereas the value of a
flow (e.g. a recurrent treatment cost or a life extended) is reduced by
5%, 12% and 17%. (The latter depends on the discount rate at
which this is evaluated, assumed at 3% in this example.)

Against this background, our objectives in this article are 2-fold.
First, we assess the prevailing practice in economic evaluations in
global health—reviewing influential guidelines on discounting in
public or global health, as well as general (non-health-specific) na-
tional guidelines; analysing the practice on discounting in economic
evaluations in global health; and deriving estimates of discount rates
across countries driven by economic factors.

On this platform, we develop recommendations and options for
the practice on discounting in global health, addressing the setting
of discount rates in line with the economic context for specific
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Figure 1 Value, discount rate and time horizon.

countries or across countries, discussing the issues of differential
accounting of health outcomes and costs, and of declining discount
rates, reviewing alternative approaches to setting discount rates, and
commenting on consistent modelling of costs and discount rates.

We see our contribution as complementary to the Panel recom-
mendations and related guidance and recognize the value of report-
ing results on cost-effectiveness- or similar indicators which are
standardized with respect to the discount rate. Indeed, the Panel rec-
ommendations encourage sensitivity analysis on discount rates, and
the ‘Gates’ reference case on health economic evaluations, which is
more attuned to global health challenges, encourages ‘additional
analysis exploring differing discount rates appropriate to the deci-
sion problem’ (Wilkinson et al., 2014).

Methods

Our analysis is designed to examine standard practice on discount-
ing, as ‘guided by theory and data’ (Weinstein et al., 1996), in the
sphere of global health. With regards to the standard practice, we
draw on two sources. First, we review available guidance on health
economic evaluations, including the recommendations of the Panels
on Cost-Effectiveness (Gold et al., 1996; Neumann et al., 2016), re-
cent reference cases of economic evaluations in global health
(Wilkinson et al., 2014; Robinson et al., 2019) and relevant national
guidelines.

Second, we review the actual practice on discounting in global
health, drawing on the Global Health Cost-Effectiveness Registry
database (Center for Evaluation of Value and Risk in Health, 2019),
which compiles data on cost-effectiveness studies on diseases occur-
ring predominantly in LMICs, with health outcomes measured in
DALYSs, published between 1995 and 2018 (median year of publica-
tion: 2012). Out of 649 studies included in the database, we consid-
ered 188 studies with a time horizon of at least 3years, and for
which information on discounting was available.

We contrast this standard practice, as evident from available
guidelines and the actual practice in global health, with the general
economic literature on discounting, and country-specific estimates
of discount rates. Although there are several approaches to dis-
counting in the economic literature (Table 1, also see discussion),
the approach that is dominant in health economic evaluations
builds on the microeconomic theory of consumption. Drawing
on this approach, we obtain estimates of the discount rate across
countries [using Equation (2), below], focusing on evidence with a
cross-country dimension for parameters, and using estimates
and projections on growth of gross domestic product (GDP) per
capita from the IMFs World Economic Outlook database
[International Monetary Fund (IMF), 2018].

To provide context for this calibration, and inform some of the
issues around discounting we will discuss, a brief review of the rele-
vant theory is useful. Discounting serves to interpret and aggregate
benefits or costs of an intervention which occur over time. For the
consumption-based approach, consider a social welfare function:
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Table 1 Overview on economic approaches to discounting

Approach

Description

Selected references

Consumption rate of interest

Marginal productivity of cap-
ital, or ‘social opportunity
costs of capital’

Social rate of discount

Shadow price of capital

Differential discounting of
costs and health outcomes

Declining discount rates

Broadly based on the microeconomic theory of consumption, this approach
combines two observations: (1) If consumption grows over time, the
marginal utility of consumption declines and (2) future consumption is
less valued than the same consumption today, even if the utility gains
valued at the at the time are the same.

‘No project should be accepted that has a rate of return less than alternative
available projects’ (Burgess and Zerbe, 2011). Applies the rate of return
on investment in discounting (possibly weighed according to sources of
funds, e.g. domestic vs foreign financing).

Applies weighted average of rate of return on capital and the consumption
rate of interest, depending on which type of spending is crowded out.

Adopt the consumption rate of interest, but apply a multiplier (the ‘shadow
price’) to induced changes in investment, to account for higher returns to
capital than the consumption rate of interest.

Builds on same framework as consumption rate of interest. Although
growing consumption means that the marginal utility of consumption
decreases, health becomes more valuable in the sense of enabling the en-
joyment of higher consumption. If health gains are valued according to
the utility gains they confer, they need to be discounted at a lower rate
than consumption.

Usually builds on consumption rate of interest, but applies lower discount
rate for periods further out, to account for uncertainty in future discount
rates. This approach is most common in the area of climate change, where

Arrow (2000), Neumann and others
(2016).

Arrow (2000), Baumol (1968),
Burgess and Zerbe (2011, 2013).

Harberger and Jenkins (2015), OIRA
(2011).

Lipscomb et al. (1996), Moore et al.
(2013).

Brouwer et al. (2005), Claxton et al.
(2011), Gravelle and Smith
(2001), Parsonage and Neuburger
(1992), van Hout (1998).

Arrow et al. (2014), Cropper et al.
(2014).

time horizons of economic evaluations may extend over centuries.

V=3 (1+p) Lau(c)), (1)
5

where ¢ and i index periods and individuals, respectively, p is a ‘pure
rate of time preference’ (measuring how society values gains income
gains further out in a static environment), and L;; is an index of an
individual’s state of health at time # which takes the value of 1 if the
individual is alive, and O otherwise. Consumption enters as period
average c;, in line with common practice in health economic evalua-
tions which does not consider the distribution of consumption
across the population, and is assumed to grow at rate g. In this
framework, future costs or consumption gains are discounted at a
social discount rate of

re=p+ug (2)

where p—the elasticity of the marginal utility of consumption—is a
measure of how fast marginal utility declines as income increases.
That is, Equation (2) states that an increment to consumption fur-
ther out in the future is valued less because it is further out (p) and
because future increments to consumption (relative to a level of con-
sumption that is higher as a result of economic growth) convey
lower marginal utility.

Much of the academic discourse on discounting in health econom-
ics regards the discounting of health benefits (see Table 1 on ‘differen-
tial discounting’). In the framework, described by Equation (1), the
value of health grows over time because consumption increases and
being alive thus conveys higher utility. As a consequence, health incre-
ments over time, in terms of their contribution to social welfare and
denominated in terms of current (¢ = 0) income, need to be discounted
at a lower rate 7, than future costs or consumption gains 7., with

h="Tc— &ub, (3)
where g,;, represents the growth of the value of health (Gravelle and

Smith, 2001). In the special yet common case of a utility function
with constant elasticity (# = ¢~7) this takes the form

Th=Tc— 8uh =Tc— Hg =P (4)

We will return to the issue of ‘equal discounting’ (applying the
same discount rate to health outcomes and costs) and ‘differential
discounting’ (applying different discount rates to health outcomes
and costs) in the Discussion section.

Findings

The influential Second Panel on Cost-Effectiveness in Health and
Medicine (Neumann et al., 2016; Sanders et al., 2016), with a focus
on the USA, recommends a discount rate of 3% for both costs and
health outcomes, unchanged from the recommendations of the First
Panel (Gold et al., 1996), ‘given available data on real economic
growth and corresponding estimates of the real consumption rate of
interest and to promote comparability across studies’. The ‘Gates’
reference case (Wilkinson et al., 2014, 2016), with a mandate to
support health economic evaluations funded by the Bill and Melinda
Gates Foundation and thus more attuned to challenges in global
health, also endorses a discount rate of 3% for both costs and health
outcomes. Both guidelines encourage use of alternate discount rates
for sensitivity analysis (2nd Panel) or ‘appropriate to the decision
problem’ (‘Gates’). The recent Reference Case Guidelines for
Benefit-Cost Analysis provides similar guidance, but with a change
in emphasis, recommending the use of ‘discount rate that reflects
local conditions’ while estimates using a discount rate of 3% should
also be reported in a sensitivity analysis (Robinson ez al., 2019).
Most national guidelines for economic evaluations of health
interventions recommend using the same discount rate for costs
and health benefits. For example, 17 out of 22 national guidelines
(mostly from European countries) surveyed by Attema et al. (2018)
follow this approach, with discount rates ranging from 1.5% to 5%.
The level of the discount rate adopted is most frequently motivated
by general (i.e. non-health-specific) government guidance or the
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- 20 Estimates of country-specific discount rates
;:l- 18 As expressed in Equation (2), the social rate of time preference
a depends on a pure rate of time preference, the rate of economic
5 16 growth g, weighted by a factor reflecting the declining marginal
g 14 utility of consumption. The most tangible of these components is the
g rate of economic growth, g. Figure 3 illustrates differences in growth
3 12 of real GDP per capita across countries (left scale), plotted against
S 10 the level of GDP per capita in 2017. We show both the growth
_§ experience in recent years (2007-17), which may be subject to idio-
5 8 syncratic shocks (such as the 2008 global financial crisis) and the
Hé 6 outer end of the IMF’s growth projections (2022-23) as an indicator
e 4 of medium-term growth projects (whereas the short-term projec-
§ tions reflect recent shocks).
9 2 Figure 3 shows large variations in rates of economic growth
é 0 across countries, especially for LMICs, where economic growth not

0 2 4 6 8 10 12 14 16 18 20
Discount rate for costs

Figure 2 Discount Rates for Costs and DALYs across 188 Global Health Cost-
Effectiveness Studies with time horizon of at least 3 years. Source: Center for
Evaluation of Value and Risk in Health (2019). Note: Area size of bubbles is
proportional to the root of the number of observations.

government’s cost of borrowing. Use of a lower discount rate for
health is motivated by an aversion to ‘too strong penalization of
interventions that generate most of their benefits in the future’
(Belgian guidelines, see Cleemput et al., 2012), or because the value
of health increases.

Non-health specific guidelines are also relevant as they may
apply to health evaluations. In the USA, ‘agencies should provide
benefit and cost estimates using both 3% and 7% annual discount
rates’ [Office of Information and Regulatory Affairs (OIRA), 2011],
applying estimates of the ‘social rate of time preference’ and of the
rate of return to private capital as benchmarks. In the UK, the Green
Book, providing ‘central government guidance on appraisal and
evaluation’, prescribes a ‘social rate of time preference’ of 3.5%,
except for ‘risk to health and life’ where a discount rate of 1.5% is
recommended (Her Majesty’s Treasury, 2018). The Green Book,
however, cautions that these discount rates could be inappropriate for
development assistance projects, because economic growth rates in
aid-receiving countries typically differ from those observed in the UK.

The European Commission (2018) recommends a discount rate
of 5% for ‘Cohesion Member States’ (the less advanced EU econo-
mies, typically experiencing higher rates of economic growth), and
of 3% for other member countries, ‘on the basis of Social Rate
of Time Preference’. A negative (but statistically insignificant) cor-
relation between the discount rate and the level of GDP per capita
also occurs in the data compiled by Attema et al. (2018).

Practice in global health

The practice on discounting in economic evaluations in global health
overwhelmingly is aligned with the recommendation of applying a
discount rate of 3% to both costs and health outcomes (Figure 2).
Out of a sample of 188 relevant studies in the Global Health Cost-
Effectiveness Registry database, this approach was taken by 159
studies or 85% of total. Nineteen studies (10%) adopted the same
discount rate, but different from 3%, for costs and DALYs; eight
studies (4%) used a lower discount rate for health outcomes than
for costs; and two studies (1%) applied a discount rate of 3% for
health outcomes and zero percent for costs, because the costs
occurred over a very short period.

only tends to be higher but also subjects to higher cross-country
variation, compared with advanced economies. On average, growth
of GDP per capita across LMICs (approximately, with levels of
GDP per capita up to US$1200, or between US$1200 and US$4000)
has been and is projected to be about 2 percentage points higher
than in the USA. From this perspective, the practice in global health
of adopting a common rate of discount (broadly consistent with the
economic situation in the USA) is out of line with the divergent
growth experience in many countries and may result in bias in the
domain of global health.

To arrive at estimates of social discount rates consistent with
these growth rates, it is necessary to obtain estimates of the elasticity
of marginal utility and of the pure rate of time preference. On the
former, the survey by Groom and Maddison (2019) suggests esti-
mates between 0.5 and 2.0. The most substantial cross-country ana-
lysis available (Evans, 2005; with a focus on advanced economies)
arrives at an estimate of 1.4, which we adopt. This estimate is con-
sistent with a review of some 200 experts who have published on so-
cial discount rates, which returns a mean value of 1.35 (Drupp
et al., 2018). This estimate—drawing on experts who have pub-
lished on discount rates in highly ranked journals is not necessarily
confined to advanced economies, though the authors acknowledge
that expertise from developing countries might be underrepresented.
Regarding pure time preference, we adopt a value of 1%, in line
with the survey by Drupp et al. (2018), which returns a mean of 1.1,
and broadly consistent with academic practice (Arrow et al. 2014;
Freeman et al. 2018; Claxton et al., 2019).

Our estimates of social discount rates for global health are sum-
marized in Table 2, and country-specific rates are shown in Figure 3
(right scale). Because economic evaluations are forward-looking, we
not only focus on projected economic growth but also show results
for historical growth rates. Overall, we estimate that a discount rate
of 4-6% would be appropriate as a global benchmark (applying
unweighted or population-weighted averages across countries, re-
spectively). The recommendation of the 2nd Panel of using a dis-
count rate of 3% is a good benchmark for high-income countries
only and is only 1/ to 1 percentage point lower than our average
estimates for upper-middle-income countries (other than China). In
contrast, we obtain discount rates of 5% or higher for low- and
lower-middle-income countries. Our estimates for India and China
(suggesting discount rates of 9% or 10%) underscore our observa-
tions on high variability of rates of growth and hence discount rates
across countries, and the value of taking into consideration country-
specific circumstances. The discount rate for the USA comes out at
only 2%, lower than the recommendation of the 2nd Panel but in
line with Council of Economic Advisors (2017).

020Z YoJe L€ uo Jasn Aleiqi] uopuoT ebsjj0) [euadw| Aq 825 165S/201/1/SENoRASE-8oILEe/|0dBaY/W00 dno dlwapede//:sdlly Woll PapEojuMO(]


Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: United States
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: (
Deleted Text: )
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: United Kingdom
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: &hx201C;
Deleted Text: &hx201D;
Deleted Text: &hx201C;
Deleted Text: .&hx201D;
Deleted Text: G
Deleted Text: H
Deleted Text: ,
Deleted Text: 19
Deleted Text: 8
Deleted Text: 2
Deleted Text: C
Deleted Text: S
Deleted Text: D
Deleted Text: R
Deleted Text: ]
Deleted Text: )
Deleted Text: -
Deleted Text: 20
Deleted Text: y
Deleted Text: ,
Deleted Text: -
Deleted Text: 20
Deleted Text: ,
Deleted Text: to
Deleted Text: , 
Deleted Text: , 
Deleted Text: , 
Deleted Text: United States
Deleted Text: United States
Deleted Text: ,
Deleted Text: s
Deleted Text: 8
Deleted Text: ),
Deleted Text:  &hx2013; 
Deleted Text: -
Deleted Text: ,
Deleted Text: ),
Deleted Text: ),
Deleted Text: )
Deleted Text: ,
Deleted Text: &hx0025; to 
Deleted Text: ,
Deleted Text: one
Deleted Text:  
Deleted Text: United States
Deleted Text: ,

Health Policy and Planning, 2020, Vol. 35, No. 1 111

10 15
g R United
E 5 States 10 %
v 3T
ag « * e 5 £§
o § . ‘ ‘ I BN
8 5 0 - PR — — — & 0 R
- . - Il
s 0°** 10000 20000 «° 0000 40000 50,000 s $
B ) « ° i
5] 5] 8 g o
LIS 3
&~ 1085
-— o o
] -10 - g 7]
£ -15 4
s .
5 . 20
GDP per capita, 2017 (US$)
10
) -4
_g Io - 5
] [ 2=
'g._ - 10 E §
S , z ¥
5§ ° sl
o g
= 4 re pg
& (¢ t¢
= ” = r g o
-— a =
oo . . ® . o m
=1 i - Ty g 2 % E
g r": 0 % P o - . — —— . . ¢ e E
B 0 < 10000 20000 30000 40000 50000 g5
g o United 2 § °
kol States | w
&
-5 6

GDP per capita, 2017 (US$)

Figure 3 Annual Growth of GDP per Capita across Countries with Different Levels of Economic Development. Data source: IMF (2018). Notes: Dots represent
countries, the lines describe log-linear trends. For presentational purposes, figure is truncated at a level of GDP per capita of US$60 000 (excluding Qatar, Ireland,
Iceland, Norway, Macao SAR, Switzerland and Luxembourg). We also exclude Guyana, San Marino, Somalia, South Sudan, Syria and Timor-Leste because of
incomplete data or the presence of large positive or negative idiosyncratic shocks.

Table 2 Economic growth and social discount rates across countries

Growth of GDP Implied social Projected growth of Implied social
per capita, 2007-17 discount rate GDP per capita discount rate
Unweighted averages
All 1.7 3.3 2.2 4.1
Low-income countries 1.7 3.4 2.8 5.0
Lower-middle-income countries 2.7 4.8 2.8 4.9
Upper-middle-income countries 1.8 3.5 2.3 4.2
High-income countries 0.7 2.0 1.5 3.2
o/w GDP per capita <US$ 25 000 1.0 2.4 1.9 3.7
o/w GDP per capita >US$ 25 000 0.5 1.6 1.3 2.8
USA 0.7 2.0 0.7 2.0
Population-weighted averages
All 3.7 6.2 3.7 6.1
Low-income countries 2.9 51 3.5 5.8
Lower-middle-income countries 4.2 6.9 4.6 7.4
India 5.6 8.8 6.3 9.9
Other 3.0 53 3.2 5.4
Upper-middle-income countries 4.9 7.8 3.8 6.3
China 7.7 11.8 5.5 8.7
Other 1.5 3.1 1.8 3.5
High-income countries 0.7 2.0 1.2 2.7
o/w GDP per capita <US$ 25 000 1.5 3.1 1.8 3.5
o/w GDP per capita >US$ 25 000 0.6 1.8 1.0 2.4

Source: IMF (2018) for macroeconomic data, World Bank (2018) for country classifications, and authors’ calculations. The implied social discount rate
(sdr) has been calculated as sdr=1.0 + 1.4 x g, where ‘g’ is the country-specific rate of growth of real GDP per capita. The projected growth rate is for the outer
years (2022-23) of the projections reported in the IMF’s World Economic Outlook database.
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Discussion

A discount rate is an essential component of economic evaluations
of health policy. We find, however, that the use of a discount rate of
3% as a default in global health is out of line with the economic
reality of LMICs, where a discount rate of at least 5% (or 4% for
upper-middle-income countries) is generally more appropriate, in
light of higher rates of economic growth.

Following standard practise may, therefore, result in over-
valuing future costs and health benefits. This could distort health
priority setting and lead to an inefficient allocation of scarce resour-
ces for health. The magnitude of the bias in health economic evalua-
tions from using discount rates which may be considered too low
depends on the pattern of costs and health outcomes over time. For
example, the value of an event 30 years outcomes out 82% higher,
and the value of a constant flow over 30 years 27% higher, if a dis-
count rate of 3% rather than 5% is used.

That is, the sensible practice of standardizing cost-effectiveness
analyses with respect to discount rates in countries like the USA,
when extrapolated across LMICs, comes at a cost as it results in sys-
tematic bias and—by failing to take into account local circum-
stances—lack of policy relevance. The specific implications depend
on the perspective of the analysis. If the same social discount rate is
applied to evaluate costs and outcomes (which is the dominant ap-
proach in health economics), then applying a discount rate of 3%
(rather than a higher one appropriate one in line with economic
growth) results in an over-valuation of costs and outcomes further
out. If a welfare perspective is adopted and health outcomes are
weighted higher as consumption increases (discussed in more detail
below), the effect of growth on the discount rate applied to health is
neutralized [recall Equation (4)]. In this case, applying the discount
rate of 3% results in an over-valuation of future costs but not of
health, and a systematic upward bias in cost-effectiveness ratios.

In addition to this systematic bias, it is also important to bear in
mind that the economic circumstances across LMICs are highly di-
verse, so that the case for adopting a ‘discount rate that reflects local
conditions’ (Robinson et al., 2019) is generally stronger in the
sphere of global health than across high-income countries.

One important limitation of our methods is that parameter-
ization relies heavily on evidence from high-income countries. That
is, we adjust for different rates of economic growth but cannot ac-
count for possible differences in the link between growth and dis-
count rates across countries. Our approach is within the bounds of
the literature on valuing mortality changes across countries, which
is related to the parameters we are using for calibrating discount
rates. We agree with a recent overview of this literature (Robinson
et al., 2019), and our results underscore their point, that ‘more re-
search [...] in low- and middle-income countries is essential.’

Alternative approaches

Although we focus on the consumption rate of discount as a bench-
mark for economic evaluations in global health, we do not dismiss
the use of alternative approaches to strengthen aspects of the ana-
lysis. For example, if a researcher wishes to emphasize that much of
the costs of an intervention would be refinanced by subsequent sav-
ings, the real interest rate on the government’s costs of borrowing
(also taking into consideration that concessional financing may be
available) could be used. Furthermore, because the effects of some
health interventions, such as cardiovascular risk prevention, or to-
bacco tax to reduce the burden of cancer) are spread over decades,
like dams or other infrastructure investments—one could strengthen
an economic argument for an investment in health by pointing out

that it stands up well even if common criteria for the evaluation of
investment projects are used. For interventions which are cost-
saving when common standards are applied, the internal rate of re-
turn (i.e. the discount rate at which the savings just offset the costs)
can be used to quantify economic returns.

Costing consistent with discounting

One aspect that is rarely recognized in health economic evaluations
is the need to project costs in a way that is consistent with the
assumptions on growth embodied in the discount rates. That is, it is
necessary to consider how unit costs (in real terms) may change as
GDP per capita rises. This point applies to public health in general,
but it is particularly relevant in global health, engaging with coun-
tries experiencing relatively high rates of economic growth.
Projecting costs in real terms is not the same as assuming constant
prices. In particular, wages and salaries increase at about the same
rate as GDP per capita. For the entire economy, this drift in unit
costs from increasing wages and salaries is (more than) offset by
increasing productivity. This process, though, does not necessarily
carry over to health economic evaluations, because productivity
growth in the health sector may be slower than for the economy
overall (Nordhaus, 2008; Baumol, 2012), and economic evaluations
in global health typically regards specific technologies with fixed
properties rather than types of services subject to technological
change.

Declining discount rates

We did not discuss so far the literature on applying discount rates
which decline over the evaluation period. This practice is common
in the literature on climate change, motivated by specific types of
economic uncertainty, where it is applied to time horizons which
may extend over centuries (see Arrow et al., 2013, 2014; Cropper
et al., 2014). Proposed schedules of declining discount rates, though,
would make little difference in the sphere of global health, where
time horizons rarely exceed 3-5 decades, to accommodate the life
cycle of the population targeted by a policy or to align with the time
frames of global health policies.

Our analysis, though, suggests a different reason why discount
rates may decline over the evaluation period. Because the discount
rate is linked to the rate of economic growth, it should be reduced
where there is good reason to believe that the rate of economic
growth declines over the evaluation period, and vice versa. Figure 3
suggests that such drift is common as more advanced economies
tend to have lower growth rates. That is, for developing economies
catching up successfully, the rate of growth of GDP per capita and
the applicable discount rate may decline as they close the gap to
leading economies.

Equal vs differential discounting
Although much of the literature in health economics (see Table 1),
grounded in the theory of social welfare and the microeconomic the-
ory of consumption, suggests that health gains should be discounted
at a lower rate than costs or financial gains (‘differential” discount-
ing), economic evaluation in global health predominantly apply
equal discount rates. The latter practice is commonly motivated by
alleged inconsistencies introduced in economic evaluations when
different discount rates are applied (e.g. Weinstein and Stason 1977;
Keeler and Cretin, 1983).

Our interpretation of this discourse is that the appropriate ap-
proach to discounting depends on the purpose of the evaluation
(Gravelle and Smith, 2001; Claxton et al., 2011). If the analysis is
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geared towards the economic returns to health spending, then
differential accounting is appropriate, as one method of capturing
the increasing economic valuation of health gains over time.
Usually, though, there are more explicit and transparent methods
available for capturing the valuation of health over time (Fuchs and
Zeckhauser, 1987).

If the purpose of the evaluation is to analyse the effectiveness of
an intervention or policy in terms of attaining health outcomes per
se, then equal discounting is appropriate. This follows because dif-
ferential accounting is an instrument for accounting for changing
economic valuations of health outcomes. If, in contrast, the question
is how effective or cost-effective a policy is in averting deaths,
infections or other adverse health events per se, then this valuation is
irrelevant and improperly applying differential accounting indeed
results in the inconsistencies describes in the literature.

Because the practice of equal discounting in health evaluation
represents a departure from the utility-based theory of discounting
for health outcomes outlined above, this theory does not provide
explicit guidance for the choice of discount rates when equal dis-
counting is applied. However, underpinnings of the social discount
rate for consumption and costs are unaffected by the decisions on
the discounting of health outcomes. To ensure consistency between
cost-effectiveness analysis and the accounting for costs (applying
theoretically validated discount rates for the latter), we propose that
the social discount rate is used when equal discounting is applied.

Conclusions

We find that the social discount rate generally applied in global health
of 3% annually is inconsistent with rates of economic growth experi-
enced outside the most advance economies. For low- and lower-middle-
income countries, a discount rate of at least 5% would be appropriate
instead (and around 4% for upper-middle-income countries). Large
variations in economic growth across LMICs imply that more consider-
ation should be given to adopting country-specific discount rates.
Depending on the purpose of an evaluation, other types of discount
rates (those used typically for evaluating investment project, or one
based on the costs of funds) could usefully be applied. In an envir-
onment with high rates of economic growth, it is important that
assumptions on cost projections and on discounting are consistent.
We do not make recommendations on ‘equal’ vs ‘differential’
discounting but describe it as a choice depending on the outcome
of interest, and note that there are more explicit and transparent
ways of modelling the increasing value of health increments.
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