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A B S T R A C T

Identifying ways to increase public spending on health is critical for the achievement of universal health cov-
erage. While policymakers and donors often look at available options for increasing public spending for health in
the medium-term, examining trends and drivers of past growth can help countries elucidate important lessons
and to anticipate changes in the future. This note analyzes trends in inflation-adjusted per capita public spending
for health vis-à-vis economic growth within and across a sample of 150 countries over the 2000–2017 period.
Since 2000, per capita public spending for health across low- and middle-income countries has more than
doubled. Less than one-fifth of this increase, however, resulted from a higher priority for health in government
budgets. The remainder was largely due to conducive macroeconomic conditions such as economic growth and
increases in total public spending. Furthermore, across most countries, a single time trend does not adequately
capture the evolution either of economic growth or of per capita public spending on health. Instability in growth
rates is large for both indicators, revealing distinct episodic patterns.

1. Introduction

Public financing is essential for making progress towards universal
health coverage (UHC), a United Nations Sustainable Development
Goal (SDG) policy commitment which emphasizes that everyone should
have access to quality health services they need and that the use of
these services does not expose individuals to undue financial hardship
(World Bank, 2017). The focus on both effective service coverage as
well as financial risk protection under UHC implies that how countries
finance their health systems matters (Kutzin, 2012). Financing for
health in most low- and middle-income countries (LMICs) is dominated
by high levels of out-of-pocket (OOP) spending, an inefficient and in-
equitable modality which contributes to foregone care among vulner-
able populations and puts them at risk of impoverishment from illness-
related catastrophic expenditures. Low levels of government revenue
generation and low priority for health in government budgets are two
key factors contributing to low levels of public spending for health,
which, in turn, is one of the primary reasons behind high levels of OOP
spending in LMICs (World Bank, 2019). Identifying ways to increase
public spending on health is thus critical for the achievement of UHC.
While policymakers and donors often look at available options for in-
creasing public spending for health in the medium-term, examining
trends and drivers of past growth can elucidate important lessons and

help countries anticipate changes in the future.
We analyze trends in inflation-adjusted per capita public spending

for health vis-à-vis economic growth within and across a sample of 150
countries over the 2000–2017 period using publicly available data from
the World Health Organization's (WHO's) Global Health Expenditure
Database (GHED). Since 2000, per capita public spending for health
across LMICs has more than doubled. Globally, when high-income
countries are included, levels of per capita public spending for health
have increased by more than 60 percent (from US$431 in 2000 to US
$708 in 2017) with an annual growth rate of 4.0 percent. This was
higher than global economic growth of 2.5 percent, implying an income
elasticity of per capita public spending on health of 1.6 (per capita GDP
is used as proxy for income). This indicates that per capita public
spending on health on average grew 60% faster than per capita GDP
between 2000 and 2017.

To understand the growth dynamics of public spending for health
and explain why the income elasticity of per capita public spending for
health has been greater than 1, we decompose contributions from three
macro-fiscal drivers – economic growth, changes in total public
spending, and reprioritization for health – exploiting a macroeconomic
accounting identity that captures the relationship between these fac-
tors. On average, global comparative data show that both total public
spending as well as priority for health increased with economic growth.
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Across most countries, however, a single time trend does not adequately
capture the evolution either of economic growth or of per capita public
spending on health. Instability in growth rates is large for both in-
dicators, revealing distinct episodic patterns.

2. Study data and methods

Per capita public spending on health was calculated by summing
three major subaccounts of health expenditure from their revenue
sources: transfers from government domestic revenue (labelled ‘FS.1’
under the new System of Health Accounts methodology; see OECD,
Eurostat, and WHO, 2011), transfers distributed by government from
foreign origins (‘FS.2’), and social health insurance (SHI) contributions
(‘FS.3’). Countries were categorized as low-income (LIC), lower middle
income (LMI), upper middle income (UMI), and high income (HIC)
based on their World Bank (WB) income classification in 2017. HICs
were further classified into those that were members of the Organiza-
tion of Economic Cooperation and Development (OECD) and non-OECD
countries. Data for LMICs were also disaggregated into six WB regions:
Latin America and Caribbean (LAC), East Asia and Pacific (EAP),
Middle East and North Africa (MNA), Europe and Central Asia (ECA),
Sub-Saharan Africa (SSA), and South Asia (SAR). Finally, countries with
population below 600,000 were excluded from the analysis to minimize
outliers in the data. Public spending for health was converted to real per
capita terms using population and inflation numbers derived from
variables published in GHED. The total public spending share of GDP
was also taken from GHED.

The relative contributions to changes in public spending for health
over time from a sub-set of factors were analyzed exploiting a key
macroeconomic identity that, in any given year t, the following must
hold true (Tandon et al., 2018):

=P H E Y ,t t t t

where P is per capita public spending on health in constant local cur-
rency unit (LCUs), H is health's share of total public spending, E is the
total public spending share of GDP, and Y is per capita GDP in LCUs.
Taking the logarithmic difference in t+1 versus t (denoted by lowercase
with ‘hat’) of P must mathematically equal the sum of the logarithmic
growth rates in health's share of total public spending, of the total
public spending share of GDP, and of per capita GDP:

= + +p h e yˆ ˆ ˆ ˆ .t t t t

Although mathematically this identity must hold exactly, empiri-
cally it will hold only approximately given data-related measurement
errors. This implies that growth in per capita public spending on health
(p̂t) over a given time period must be accounted for by changes in per
capita GDP ( ŷt), changes in the total public spending share of GDP (êt),
and by changes in health's share of total public spending (ĥt).
Furthermore, dividing each component of the equation by ŷt yields the
elasticity of each component with respect to the relative percentage
change in national income:

= + + 1.p y h y e y, , ,

This equation shows that the income elasticity of public spending on
health ( p y, ) is 1 plus the sum of the income elasticities of both health's
share ( h y, ) and of total public spending ( e y, ). Hence, if income elasticity
of public spending for health is estimated to be greater than 1, this can
be due to an increase in prioritization for health and from an increase in
the size of public spending in GDP either or both of which could
themselves be a result of economic growth.

Following Pritchett (2000), shifts in per capita economic growth
trends were estimated by finding the ‘breakpoint’ year (t*) that mini-
mized the sum of squared errors over all t:

= + + > + > +Y a I t t b t I t t a I t t b t I t t( ) ( ) ( ) ( ) ,t t1 1 1 2 2

where I(.) is an indicator function (1 if the argument holds; 0

Table 1
Landscaping patterns of growth.

Pattern Growth rate Sample per capita growth

Before break After break

Steep Hill ≥5 percent ≥5 percent

Hill ≥3 percent ≥3 percent

Accelerator 0 percent ≥
& < 3
percent

≥3 percent

Valley < 0 percent 0 percent ≥
& < 3
percent

Steep Valley < 0 percent ≥5 percent

Plateau ≥3 percent 0 percent ≥
& < 3
percent

Plain 0 percent ≥
& < 3
percent

0 percent ≥
& < 3
percent

Mountain ≥3 percent < 0 percent

Cliff 0 percent ≥
& < 3
percent

< 0 percent

(continued on next page)
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otherwise), t = [t0, …,T] where t0 is 2000, T is 2017, t* is the break-
point year chosen subject to the constraint that each segment of the
trend covers a minimum of three years (that is, t*-t0 ≥ 3 and T-t* ≥ 3)
and a and b are the intercept and time-trend slope, respectively, where
the suffix 1 or 2 represents the estimates before and after the estimated
breakpoint. The same method was also applied to capture changes in
growth rates of Pt across countries. Based on this, trend patterns were
classified into 10 distinct types depending on the pace of growth before
and after break points (Table 1).

Given the relatively short time period over which cross-country data
are available, the method allows for only a single break point. The
choice of a minimum of three years is arbitrary and for illustrative
purposes only. In country-specific applications of this analysis, where
longer time series data may be available, additional break points could
be considered.

3. Study results

Applying the decomposition methodology reveals that, globally,
more than half of the increase in per capita public spending on health
has been the result of economic growth. This finding is broadly con-
sistent with others in the literature, such as those reported by the Global
Burden of Disease Health Financing Collaborator Network (2019) and
Saxenian et al. (2019). For the remainder, increases in total public
spending contributed more than reprioritization across LMICs, whereas
the reverse was true in HICs by a very large margin (Table 2). Some of
the largest increases in per capita public spending for health occurred

among LMICs in the ECA and EAP regions, including in countries such
as Armenia, Azerbaijan, China, Georgia, Indonesia, and Vietnam. Rep-
rioritization accounted for less than one-fifth of the change in public
spending for health in LMICs, less than half of its contribution among
HICs.

Although some countries experienced consistently steady linear
growth in both per capita GDP and per capita public spending for
health, most showed large shifts in trends often with statistically-
identifiable break points that occurred primarily in 2008, the year of
the global financial crisis, following which average growth rates de-
clined significantly (Table 3). Fig. 1 shows some country examples.

4. Discussion

A few countries such as Ukraine, Cote d’Ivoire, and China showed
the same trend patterns for both per capita GDP and public spending on
health (Fig. 1). However, many countries including Madagascar, Brazil,
Kenya, India, Indonesia, Thailand, and the United States, among others,
changed trend patterns, sometimes significantly. For example, eco-
nomic growth was negative in Brazil following 2014, with a per capita
GDP landscape that can be characterized as a ‘cliff’. During the period,
the country also experienced a decline in the total public revenue share
of GDP. However, reprioritization efforts combined with a deficit-fueled
rise in total public spending protected levels of per capita public
spending for health from declining thus leading to a ‘plateau’ landscape.

Indonesia was an ‘accelerator’ for per capita GDP but a ‘steep hill’
for per capita public spending for health, primarily because priority for
health increased in recent years especially after 2014 when a new ad-
ministration took office. The trend in Madagascar changed from being a
‘slippery slope’ for economic growth to a ‘steep valley’ for per capita
public spending on health: economic growth was relatively stagnant
from 2000 to 2017 leading to an almost flat landscape for per capita
GDP. Volatility in public spending for health prior to the break in trend
was primarily a result of changes in priority; and a steady increase in
health’s share of total public spending is the reason for the ‘steep valley’
landscape for the latter post-2011.

Overall, close to 70 percent of all countries in the sample (105 out of
150) showed different trend patterns for per capita public spending on
health vis-à-vis economic growth. These differences were due to the
intermediating effect of changes in total public spending and prior-
itization for health. In some cases, the adverse impact of a decline or
volatility in per capita GDP was offset by corrective action by both a

Table 1 (continued)

Pattern Growth rate Sample per capita growth

Before break After break

Slippery Slope < 0 percent < 0 percent

Source/Notes: SOURCE: Authors' classifications based on Pritchett (2000).
NOTE: Index refers to constant per capita public spending on health using first
year as the base year.

Table 2
Accounting for changes in public spending for health, 2000–2017.

N Annual growth in per
capita GDP (%)

Per capita public spending on health

2000 (constant
2017 US$)

Annual
growth (%)

2017 (constant
2017 US$)

Decomposition, share from:

Economic growth
(%)

Change in total public
spending (%)

Reprioritization for health
(%)

LMICs 106 2.9 59 4.3 119 67 18 15
LIC 27 2.0 8 4.0 14 51 41 8
LMI 39 3.3 29 4.5 59 72 16 12
UMI 40 3.1 123 4.4 248 71 6 23
SSA 42 2.0 27 3.8 50 53 26 21
SAR 6 4.2 20 3.5 33 69 10 −21
MNA 8 1.9 89 3.9 154 48 14 38
EAP 13 4.3 40 6.0 93 72 20 8
ECA 19 4.8 79 6.1 184 78 6 15
LAC 18 2.0 127 2.9 242 67 19 14

HICs 44 1.6 1327 3.2 2129 49 10 40
Non-OECD 15 1.6 494 3.5 858 45 23 31
OECD 29 1.6 1758 3.1 2786 52 3 46

All 150 2.5 431 4.0 708 63 16 21

Source/Notes: SOURCE: Authors' calculations using data from the WHO Global Health Expenditure Database. NOTE: All US$ numbers are in constant 2017 terms;
Shares may not add up to 100% due to rounding.
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rise in total public spending and a higher priority for health; in other
countries, the impact of changes in income on per capita public
spending on health were magnified due to same-direction movements
in prioritization and total public spending on health. In general, if the
landscapes are ordered by decreasing growth rates following break
points as in Fig. 2, countries tend to be more likely to lie below the
diagonal suggesting some evidence of counter-cyclicity for protecting
public spending on health. Of the 105 countries with differing land-
scape patterns, close to two-thirds (70) fall below the diagonal.

5. Conclusions

Taking a retrospective data-driven decomposition approach can
help countries better understand where realizations in per capita public
spending for health have come from – to assess both the potentially
additive and ‘cancelling out’ effects of changes in income, prioritiza-
tion, and total public spending – and to inform how future trends might
be impacted. The decomposition results show that economic growth
was the main driver of changes in public spending on health. While the

Table 3
Statistics on instability of growth rates, 2000–2017.

Summary from ‘best break’ analysis

Mean break year Percentage point shift Growth rate before break Growth rate after break R2 of trend

LMICs
Per capita GDP 2008 (3) −1.1 (4.6) 3.4 (4.0) 2.3 (2.9) 0.81 (0.29)
Per capita public spending for health 2009 (3) −4.3 (14.9) 5.4 (8.0) 1.1 (13.3) 0.65 (0.31)

HICs
Per capita GDP 2008 (2) −0.5 (3.2) 1.9 (2.8) 1.4 (1.8) 0.69 (0.28)
Per capita public spending for health 2008 (2) −1.2 (5.8) 3.9 (4.6) 2.7 (3.0) 0.73 (0.31)

Source/Notes: SOURCE: Authors' calculations using data from WHO Global Health Expenditure Database. NOTE: Standard deviation in parenthesis.

Fig. 1. Caption: Per capita GDP and public spending on health, by patterns of growth, 2000–2017, Source/Notes: SOURCE: Authors' analysis using data from WHO
Global Health Expenditure Database. NOTE: Y-axes are expressed in logarithmic scale.
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tendency is for changes in per capita public spending on health to go in
the same direction as changes in per capita GDP, intermediating effects
of changes in total public spending and prioritization for health led to
different landscapes between per capita public spending on health and
per capita GDP for majority of the countries. Such corrective action by
both a rise in total public spending and a higher priority for health help
mitigate the adverse impacts of a decline or volatility in per capita GDP.
Thus while country context matters, the importance of economic
growth for public spending on health underscores the critical need to
situate, integrate, leverage, and proactively manage health financing
reforms within a country's overall macro-fiscal context and to empha-
size the need for counter-cyclical policies to support per capita public
spending for health during economic downturns. On the flip side, the
relatively marginal role of changes in priority for increasing public
spending for health is notable, especially given how much effort and
advocacy has focused on this aspect (African Union, 2001; Tandon
et al., 2014). These lessons are now even more critical given the current
global COVID-19 pandemic. Based on projections by the IMF (2020),
the current crisis is expected to result in greater declines in economic
growth than the 2008–2009 global financial crisis. The impact on
public spending on health will depend on the extent to which expan-
sionary fiscal policies and health reprioritization occurs. It is during
these periods that it is particularly important to ensure levels of public
financing are protected and increased to maintain effective service
coverage and financial risk protection towards UHC.

Another key point is the diversity of growth trajectories across
countries and, especially, the volatility in trends over time. The im-
plications are clear: capturing economic growth or per capita public
spending for health with a single growth rate is not the best metric to
characterize country experiences. Changes in patterns are often in of

themselves of interest to highlight reasons behind underlying breaks in
dynamics of growth and in assessing potential impact on health systems
and sustainability of reforms. Further analysis is needed to determine
the extent to which the breaks and different landscapes are associated
with changes in service delivery and health systems outcomes, in-
cluding OOP spending for health.
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