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Public ﬁnancing of health in developing countries:
a cross-national systematic analysis
Chunling Lu, Matthew T Schneider, Paul Gubbins, Katherine Leach-Kemon, Dean Jamison, Christopher J L Murray

Summary
Background Government spending on health from domestic sources is an important indicator of a government’s
commitment to the health of its people, and is essential for the sustainability of health programmes. We aimed to
systematically analyse all data sources available for government spending on health in developing countries; describe
trends in public ﬁnancing of health; and test the extent to which they were related to changes in gross domestic
product (GDP), government size, HIV prevalence, debt relief, and development assistance for health (DAH) to
governmental and non-governmental sectors.
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Methods We did a systematic analysis of all data sources available for government expenditures on health as agent
(GHE-A) in developing countries, including government reports and databases from WHO and the International
Monetary Fund (IMF). GHE-A consists of domestically and externally ﬁnanced public health expenditures. We assessed
the quality of these sources and used multiple imputation to generate a complete sequence of GHE-A. With these data
and those for DAH to governments, we estimated government spending on health from domestic sources. We used
panel-regression methods to estimate the association between government domestic spending on health and GDP,
government size, HIV prevalence, debt relief, and DAH disbursed to governmental and non-governmental sectors. We
tested the robustness of our conclusions using various models and subsets of countries.
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Findings In all developing countries, public ﬁnancing of health in constant US$ from domestic sources increased by
nearly 100% (IMF 120%; WHO 88%) from 1995 to 2006. Overall, this increase was the product of rising GDP, slight
decreases in the share of GDP spent by government, and increases in the share of government spending on health. At
the country level, while shares of government expenditures to health increased in many regions, they decreased in
many sub-Saharan African countries. The statistical analysis showed that DAH to government had a negative and
signiﬁcant eﬀect on domestic government spending on health such that for every US$1 of DAH to government,
government health expenditures from domestic resources were reduced by $0·43 (p=0) to $1·14 (p=0). However, DAH
to the non-governmental sector had a positive and signiﬁcant eﬀect on domestic government health spending. Both
results were robust to multiple speciﬁcations and subset analyses. Other factors, such as debt relief, had no detectable
eﬀect on domestic government health spending.
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Interpretation To address the negative eﬀect of DAH on domestic government health spending, we recommend
strong standardised monitoring of government health expenditures and government spending in other health-related
sectors; establishment of collaborative targets to maintain or increase the share of government expenditures going to
health; investment in the capacity of developing countries to eﬀectively receive and use DAH; careful assessment of
the risks and beneﬁts of expanded DAH to non-governmental sectors; and investigation of the use of global price
subsidies or product transfers as mechanisms for DAH.
Funding Bill & Melinda Gates Foundation.

Introduction
The global health community has recognised that public
spending on health in developing countries is essential for
meeting the Millennium Development Goals, reducing
poverty, and ﬁghting major diseases that kill, such as
HIV/AIDS, tuberculosis, and malaria.1–4 As a result,
increasing amounts of international aid have been given to
health sectors in developing countries. Development
assistance for health (DAH) has risen steadily since 1995
from about US$8 billion (constant 2007 $) to nearly
$19 billion in 2006.5 In addition to direct health aid from
donors, debt relief to low-income and middle-income
countries allows recipient governments to redirect funds
from debt servicing to health spending.6 Certain debt relief
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initiatives—the Heavily Indebted Poor Countries and
Multilateral Debt Relief initiatives—have conditioned debt
relief on spending intended to beneﬁt low-income
populations in developing countries, especially government
expenditures on health and education.6–8
Although these increased ﬂows are important, most
public spending on health in developing countries comes
from domestic sources. Domestically ﬁnanced health
spending is vital for improving health in these countries,4
as African leaders acknowledged in Abuja, Nigeria, in 2001,
by pledging to devote 15% or more of their yearly budgets
to the health sector to ﬁght HIV/AIDS and other infectious
diseases.1 An increase in domestic public ﬁnancing of
health in low-income countries is also suggested to be
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Panel: Deﬁnitions of variables
(GHE-A/GDP)it
Government health spending as agent as a percentage
of GDP for country i in time t
(GHE-S/GDP)it
Government health spending as source as a percentage
of GDP for country i in time t
(DAH-Gov/GDP)it
DAH disbursed to government as a percentage of GDP for
country i in time t
(DAH-NonGov/GDP)it
DAH disbursed to non-governmental sectors as a percentage
of GDP for country i in time t
(DR/GDP)it
Debt relief disbursed to government as a percentage of GDP
for country i in time t
GDPppit
GDP per person in constant US$ for country i in time t
GGE/GDPit
General government spending as a percentage of GDP for
country i in time t
HIVit
HIV prevalence rate in country i at time t
μi
Unobserved time-invariant country-speciﬁc characteristics
εit
Country and time-varying error term
GHE-A=government health spending as agent. GDP=gross domestic product.
GHE-S=government health spending as source. DAH=development assistance for
health. Gov=government. NonGov=non-government. DR=debt relief. GGE=general
government expenditure.

crucial for the sustainability of health programmes.9 The
WHO Commission on Macroeconomics and Health
recommended that, in addition to urging donors to
increase health aid, low-income countries should raise tax
revenues by 2% of gross national product by 2015 to
ﬁnance the health sector.4 Government spending on health
from domestic sources is an important indicator of a
government’s commitment to the health of its people.
Because of the importance of these funds, tracking
public ﬁnancing for health in developing countries should
in theory be simple. Since 1998, the WHO National Health
Accounts programme has been reporting public spending
on health with a 2–3-year lag.10,11 The International Monetary
Fund (IMF) also tracks public spending on health with a
time lag similar to that of WHO.6 Trends in public ﬁnancing
of health, nevertheless, remain diﬃcult to assess. WHO
and IMF track government spending as agent. In principle,
this spending includes DAH from government accounts
and government health spending from domestic resources.
1376

Alternatively, government as source only includes
domestically ﬁnanced public spending on health. The
distinction between government as agent and government
as source is not clearly provided in some studies.12 In
addition to this diﬃculty, WHO is forced to estimate
missing data for a substantial proportion of the country
years. The actual data and estimates are not always
distinguished in the published tables, and detailed
information about imputation methods and components
is not available to the public.
Results from studies have suggested that a country’s
gross domestic product (GDP), government size, and
external health resources might aﬀect government health
ﬁnancing.12–17 Understanding the factors that contribute
to trends in public ﬁnancing of health is a sensitive topic,
particularly the role of ministries of ﬁnance. Whereas
ministries of health are committed to increasing the size
of health budgets, ministries of ﬁnance have at times
reduced ﬁnancing of health in the presence of substantial
DAH to government.15,17,18 The purposes of DAH go
beyond relaxing budget constraints in the public sector,
and include changing the composition of public
expenditures on health and improving the technical
quality of those expenditures. That said, if DAH has
reduced domestic public expenditures, there might be
implications for how DAH is planned and spent through
eﬀorts such as the Paris Declaration,19 the International
Health Partnership and Related Initiatives,20 and others.
Fungibility of foreign aid, which occurs when aid
substitutes for domestic government spending, has been
reported at the aggregate, country, and sector levels.14,21–25
Cross-country quantitative studies of health-aid fungibility
are few and have provided mixed ﬁndings, which are
hampered by incomplete and low-quality data for health
aid and government spending on health.12,15,17,18
Enhancement of public ﬁnancing of health is important
for the long-term ﬁnancial sustainability of the health
sector. If donor funding declines or stops, continuation
of aid-funded health programmes would be diﬃcult
without the ﬁnancial support of the domestic government.
Countries that treat health aid as a substitution for, rather
than as an addition to, government health spending
might weaken their health systems. Furthermore,
households might be forced to pay more from their own
pockets and be pushed below the poverty line by
catastrophic health payments.26–31 Reduction of
government spending on health from domestic sources
in response to DAH is inconsistent with many goals of
international donors and domestic policy makers such as
the ministries of health.
We therefore did a systematic analysis of all data
sources available for government spending on health in
developing countries. We used these sources to describe
trends in public ﬁnancing for health, and tested to what
extent they are related to changes in GDP, government
size, HIV prevalence, debt relief, and DAH to
governmental and non-governmental sectors.
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Data for government health spending were from data
reported to WHO, IMF, and publicly available country
reports from ministries of health or ﬁnance. WHO
published National Health Accounts from 1995 to 2006
for its 193 country members;10 reported government
health expenditures as agent (GHE-A), consisting of taxfunded health expenditures, social security for health,
and DAH captured in government accounts;11 and
gathered data from sources such as countries’ National
Health Accounts reports, budgetary documents,
statistical yearbooks, data provided by ministries of
health, and other sources.32 If a country did not report
all or some of the components, WHO did the
imputations. WHO reported one set of data that
combined country-reported values and WHO
imputations. The user could not distinguish between
data reported by countries and the imputations in the
public dataset. On request, WHO helped us identify
which values were imputed and which were based on
ﬁnancial reports of countries. Detailed information
about the components used to generate imputations
was not provided by WHO.
WHO’s imputation methods are not standardised, and
the imputations were often based on the assumption that
the ratio of government health spending to general
government spending was constant with time. Since
government health spending was one of the essential
quantities of interest in this study, use of these ad-hoc and
non-standardised imputations would bias the results. We
therefore used replicable and standard multiple imputation
methods to generate an appropriate dataset. We deﬁned
data for a country as reported if 90% of the government
health spending was obtained from country reports. For
those with more than 10% of GHE-A missing, we coded
overall government spending as missing and used multiple
imputation methods to estimate them. For 1995–2006, 890
(35%) of 2544 data for GHE-A were missing. In lowincome countries, 283 (44%) of 636 were missing.
IMF provided a dataset of GHE-A as a percentage of
GDP for countries during 1985–2007. These data were
mainly from IMF staﬀ reports, government ﬁnance
statistics spending outlays, and World Bank public
expenditure reviews. 569 (25%) of 2256 data were missing
for 1995–2006. In general, IMF values were more likely to
represent data from ministries of ﬁnance than from
ministries of health, and, for some countries, they might
not have captured the expenditures of some quasigovernmental organisations. The correlation between the
data reported to WHO and IMF was only 0·65, indicating
substantial measurement uncertainty in GHE-A.
National sources were obtained for 22 countries directly.
Because the data from national sources were not as
complete as those from WHO and IMF, we did not use
these sources in the analysis presented here. These
sources are available on request.
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Figure 1: Government health expenditures as source (GHE-S) from 1995 to 2006 by Global Burden of Disease
developing region
(A) Based on data from WHO, and development assistance for health to government. (B) Based on data from
International Monetary Fund, and development assistance for health to government.

Because of the variation with time in the data generated
from the databases of WHO and IMF, we assessed
medium-term trends to draw conclusions that were
robust for all datasets. To do this, we divided 1995–2006
into three periods (1995–98, 1999–2002, and 2003–06)
and investigated trends at the regional level in government
health spending as source (GHE-S). By deﬁnition, the
ratio of GHE-S between two periods can be separated
1377
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Figure 2: Development assistance for health from 1995 to 2006 by Global Burden of Disease developing
region

See Online for webappendix
For uncertainty levels for each
missing value see www.
healthmetricsandevaluation.org
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into the product of three ratios: GDP at time 2 as a
fraction of GDP at time 1; general government
expenditures (GGE) as a fraction of GDP at time 2 divided
by time 1; and the ratio of the fraction of GGE devoted to
health (GHE-S/GGE) at the two periods.
Missing data in time-series cross-sectional analysis
might produce biased results. For the data from WHO
and IMF, we used multiple imputation to generate a
coherent time-series cross-sectional dataset for
GHE-A.33–35 We used Amelia II (version 1.2–13.0) to
generate 100 imputations for missing GHE-A to GDP
ratios in data from IMF and WHO simultaneously.36–38
We imputed missing values for IMF, and for WHO when
the WHO-imputed value was greater than 10% of the
WHO-reported GHE-A estimate. As recommended, we
included all of our variables in the analysis model, and
data from IMF and WHO about their estimates of GGE,
and lags and leads of the outcome variables to the third
order.39 Thus, we used all of our data and knowledge to
precisely impute missing values in a systematic and
replicable manner. In studies in which multiple
imputation in health applications was used, predictive
validity for time-series cross-sectional data was good.40
The fully imputed datasets for WHO and IMF are
provided in the webappendix (pp 8–13).
For this analysis, we created a new variable, DAH to
government, using the database for DAH developed by
Ravishankar and colleagues.5 We identiﬁed DAH to
government or non-governmental organisations (NGOs)
on the basis of detailed project descriptions in the reports
of the Organisation for Economic Co-operation and
Development’s Creditor Reporting System (CRS);
development banks; Global Fund to Fight AIDS,
Tuberculosis and Malaria (GFATM); Global Alliance for

Vaccines and Immunisation (GAVI); US President’s
Emergency Plan for AIDS Relief; and the Bill & Melinda
Gates Foundation. We excluded DAH provided in the form
of loans. For disbursements that lacked any information
about the channel of delivery, we assumed DAH went to
government. To test the sensitivity of our ﬁndings to this
assumption, we created another variable, DAH unspeciﬁed,
and included it in the regression analysis. The results are
presented in the webappendix (p 6). The ﬁndings were
consistent with those presented here. To understand the
eﬀect of debt relief on government health spending, we
created debt relief variables. By use of the CRS database
and its sector name Action Relating to Debt, and removal
of incremental capitalised interest, we aggregated
disbursements and commitments relating to debt
forgiveness by country and year. Since debt forgiveness is
reported as the lump sum owed to the donor, we assumed
an even redistribution of these funds during 10 years.
Sensitivity analysis of debt relief was done with two
diﬀerent assumptions—debt relief included capitalised
interest or debt relief was evenly redistributed during
5 years (webappendix p 7).
Data sources for other variables are presented in the
webappendix (p 1). Descriptive statistics of the variables,
and a correlation matrix are also provided in the
webappendix (p 1 and p 2, respectively).

Statistical models
We estimated GHE-S by subtracting DAH disbursed to
government from GHE-A estimates for each year. We
tested the association between government health
spending as source and likely determinants, including
GDP per person, government size, debt relief, DAH, and
the HIV epidemic.6,12–15,41–44 Because government health
spending is reported in local currency units, we used
GHE-S as a percentage of GDP as the outcome variable
to avoid confounding from the use of deﬂator and
exchange rates. Two sets of outcome variables were
obtained from the estimates by IMF and WHO. Our
model (panel) was then

(GHE–S
) = β (DAH–Gov
) + β (DAH–NonGov
)
GDP
GDP
GDP
it

1

(

it

)

2

it

(

+β3 DR + β4GDPppit+ β5 GGE
GDP
GDP it

)

it

+ β6HIVit + μi + εit
We checked for the presence of autocorrelation in
each country’s time-series data with the Woodridge test.
The results of the F test showed that the hypothesis of
zero correlation between error terms within countries
was rejected (p<0·0001). To deal with this issue, we
included a lagged dependent variable in the analysis as
suggested.45–47 To counter possible bias resulting from
the correlation between DAH to government and
www.thelancet.com Vol 375 April 17, 2010
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measurement errors in GHE-S, we used the ArellanoBover/Blundell-Bond (ABBB)47,48 linear generalised
method of moments estimators.48,49 The ABBB estimator
is designed for use with many panels and a few periods;
independent variables that are correlated with past and
present realisations of the error; ﬁxed eﬀects; and
heteroskedasticity and autocorrelation within individual
panels.50 The Arellano-Bond test is done for zero
autocorrelation in ﬁrst-diﬀerenced errors, and the
output presents no signiﬁcant evidence of serial
correlation in the ﬁrst-diﬀerenced errors at order 2. The
test results presented no evidence of incorrect model
speciﬁcation. Use of any model with a lagged dependent
variable, such as the ABBB model, tends to underestimate the coeﬃcients.47 We applied the equilibrium
correction suggested in studies to the estimated
coeﬃcients for all regressors.47,51 To test the sensitivity of
our ﬁndings from the ABBB model, we also used a
ﬁxed-eﬀects model with robust SEs based on the results
of the Hausman test.52 The ﬁndings from ﬁxed-eﬀects
models are provided in the webappendix (p 4).
The ﬁnal sample included countries that received
health aid and are included in the Global Burden of
Disease (GBD) developing regions as deﬁned by the
GBD 2005 study (webappendix p 3).53 Countries with
populations of fewer than 150 000 individuals and those
where data were too sparse or had reporting errors in
GGEs were excluded from the analysis. There were
111 countries in the ﬁnal analysis (webappendix p 3). All
analyses were done in Stata (version 11.0).

Role of the funding source
The funders had no role in study design, data collection
and analysis, interpretation of data, decision to publish,
or preparation of the report. The corresponding author
had full access to all data analysed, and had ﬁnal
responsibility for the decision to submit for
publication.

Results
Figure 1 shows the trend in constant 2006 US$ for
GHE-S, based on our fully imputed databases of WHO
and IMF. In all developing countries, there was a
substantial increase in public ﬁnancing for health from
domestic sources—nearly 100% (IMF 120%, WHO 88%)
from 1995 to 2006. Figure 1 also shows the trends
according to GBD developing regions, with substantial
growth in north Africa and the Middle East, Latin
America, and especially east Asia (largely in China). The
amount of resources committed by governments was
much larger than the total DAH in the past 15 years,
emphasising the importance of domestic resources. In
low-income sub-Saharan Africa, GHE-S increased
242% according to IMF and 132% according to WHO
from 1995 to 2006. In the middle-income countries of
sub-Saharan Africa, GHE-S increased 78% (IMF) to 92%
(WHO) from 1995 to 2006. For all low-income countries,
www.thelancet.com Vol 375 April 17, 2010

GHE-S,
WHO

GHE-S,
IMF

GHE-S/GGE,
WHO

GHE-S/GGE, GGE/GDP
IMF

GDP

Central

1·52

1·52

1·15

1·15

0·91

1·44

East

1·52

1·58

1·14

1·18

0·92

1·45

South

1·19

1·20

1·05

1·06

0·88

1·28

Southeast

1·38

1·54

1·07

1·18

1·06

1·23

1·17

1·24

1·03

1·09

0·97

1·18

Andean

1·25

1·47

1·07

1·26

0·98

1·19

Central

1·09

1·02

1·04

0·98

0·94

1·11

Southern

1·03

1·05

1·04

1·05

0·88

1·13

Tropical

1·25

1·20

1·13

1·09

0·98

1·12

Asia

Caribbean
Latin America

North Africa and Middle East

1·24

1·29

1·09

1·13

0·94

1·21

Oceania

0·99

1·03

1·02

1·07

0·91

1·08

Sub-Saharan Africa
Central

1·16

1·14

0·90

0·89

1·02

1·27

East

1·22

1·05

0·88

0·76

1·15

1·23

Southern

1·02

1·17

0·85

0·97

1·05

1·16

West

1·32

1·52

1·00

1·15

1·01

1·31

Data are shown for developing country regions based on WHO and International Monetary Fund (IMF) databases. Each
number is the ratio of that indicator for 2003–06 divided by 1999–2002.

Table 1: Analysis of trends from 1999–2002 and 2003–06 for government health expenditure as source
(GHE-S); share of general government expenditure spent on health (GHE-S/GGE); share of gross
domestic product (GDP) spent by government (GGE/GDP); and GDP

GHE-S increased from $7·96 billion (IMF) to
$9·02 billion (WHO) in 1995 to $17·80 billion (IMF) to
$18·07 billion (WHO) in 2006. The larger growth
according to IMF during this period might be due to
incomplete coverage of some parts of government
expenditures in earlier years. There were notable
diﬀerences at the regional and country levels between
the data from WHO and IMF that were not accounted
for by documentation from either organisation, although
the overall trends were roughly consistent.
Figure 2 shows DAH that could be traced directly to
the recipient countries in our analysis, increasing from
$1·15 billion to $5·69 billion between 1995 and 2006.
These sums represented 21% of all DAH in 1995 and
30% of all DAH in 2006. The remainder of DAH
represented resources given to organisations, or
activities that were regional or global or that could not
be traced to speciﬁc countries. The most obvious growth
in DAH since 1995 was in sub-Saharan African regions,
increasing from $0·50 billion in 1995 to nearly $3·40
billion by 2006. Even in low-income sub-Saharan Africa,
GHE-S was 2·0 (IMF, $5·90 billion) to 2·3 (WHO,
$6·68 billion) times larger in 2006 than the $2·94 billion
DAH to government.
Table 1 shows the eﬀect of the three components on
GHE-S without any statistical model. The ratios for GDP
indicated that even with constant fractions of GDP for
health, GDP growth alone in all regions should have led
to an increase in GHE-S expenditures. Some regions,
such as central Asia, east Asia, and west sub-Saharan
1379
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>30% decrease
15–30% decrease
0–15% decrease
0–15% increase
15–30% increase
>30% increase

B

Figure 3: Percentage change in government health expenditure as source as a share of general government expenditure for all countries in Global Burden of
Disease developing regions during 1999–2002 compared with 2003–06
(A) International Monetary Fund. (B) WHO.

Africa, had substantial increases in GDP between the
two periods, whereas growth in southern Africa has been
lower. In all regions except southeast Asia and all of subSaharan Africa, the size of government as a share of GDP
was reduced—ie, GDP growth was greater than that in
government spending.
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The most policy-relevant factor to understand is the
trend in the fraction of GHE-S as a share of GGE.
Although there was variation between the data reported
to IMF and WHO, the pattern was quite consistent.
Central, east, and southern sub-Saharan Africa were the
regions consistently showing decline in GHE-S as the
www.thelancet.com Vol 375 April 17, 2010
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>0·1% decrease
0–0·1% decrease
0–0·05% increase
0·05–0·1% increase
0·1–0·5% increase
0·5–1·5% increase
1·5–2·5% increase
>2·5% increase

Figure 4: Percentage change in development assistance for health as a share of gross domestic product for all countries in Global Burden of Disease
developing regions in 1999–2002 compared with 2003–06

share of GGE, and east and southern sub-Saharan Africa
were the regions where governments had received the
largest amount of DAH.
Figure 3A shows the ratio of the fraction of GGE
spent on health during 2003–06 compared with during
1999–2002 by country according to IMF. Figure 3B
shows the same information according to WHO. There
was substantial variation even within regions in the
trends in government commitment to the health sector.
There were also notable diﬀerences at the country level
between the databases of IMF and WHO, yet the overall
pattern remained similar. Large parts of Latin America,
the Middle East, and Asia showed increasing
government commitment to health, whereas many but
not all countries in sub-Saharan Africa showed
decreasing commitment. The largest reductions in the
fraction of GHE-S were noted for parts of sub-Saharan
Africa with the largest HIV epidemics and also the
largest contributions of DAH to government. Figure 4
shows the change in DAH as a fraction of GDP for the
same periods.
The results of the analysis of the databases of WHO and
IMF were remarkably consistent even if the data varied
substantially by country and year (table 2). Three variables
that might be related to GHE-S—HIV seroprevalence,
GDP per person, and debt relief—had no signiﬁcant
association in these analyses.6,12,14–16,41–44 Although we might
have expected a large HIV epidemic to induce
governments to increase their spending on health, there
was no evidence to suggest that this eﬀect occurred. We
www.thelancet.com Vol 375 April 17, 2010

also tested models in which we used a 3-year lag on HIV
seroprevalence, and these also showed no association.
Debt relief in principle should have led to an increase in
GHE-S,6,43 because much of it was meant to increase
spending on poor people, but there was no evidence to
support this eﬀect. In the datasets of IMF and WHO, the
coeﬃcients for the share of GDP spent by government
were signiﬁcant, suggesting that, with other things
constant, as government spending increased, 2–6% of the
increase went to the health sector.
The DAH to government as a share of GDP coeﬃcients
showed a signiﬁcant negative eﬀect on GHE-S as a share
of GDP. For all developing countries in the WHO dataset,
the coeﬃcient suggested that for every $1 of DAH to
government, the government reduced spending from its
own sources by $0·46 (95% CI 0·67–0·24; table 2). The
results with the IMF database were nearly identical. This
estimate was probably underestimated with the ABBB
model, and the equilibrium-corrected coeﬃcients
suggested much greater fungibility: it is possible that
every $1 of DAH to government might lead to a reduction
of $1 or more in domestic government health spending.
Regression results from alternative estimation methods
presented in the webappendix were similar (p 4). The
coeﬃcients of DAH to government from subgroup
analyses for low-income and lower-middle-income
countries, low-income countries, and sub-Saharan Africa
were consistent with the ﬁndings presented here. The
regression results for the subgroup analyses are presented
in the webappendix (p 5).
1381

Articles

p value DAH to nonp value
DAH to
government/GDP (SE)
government/
GDP (SE)

Debt relief/GDP p value
(SE)

GDP per person p value
(SE)

GGE/GDP (SE) p value

HIV prevalence
(SE)

p value

Coeﬃcients
WHO

–0·46 (0·11)

0

0·69 (0·15)

0

0·05 (0·04)

0·161

–2·55×10–7
(2·28×10–7)

0·264

0·03 (0·01)

0·009

0·04 (0·03)

0·171

IMF

–0·43 (0·09)

0

0·58 (0·15)

0

–0·01 (0·03)

0·750

–2·66×10–7
(2·78×10–7)

0·338

0·02 (0·01)

0·021

0·03 (0·03)

0·283

Equilibrium-corrected coeﬃcients
WHO

–1·14 (0·27)

0

1·72 (0·38)

0

0·13 (0·09)

0·161

–6·33×10–7
(5·66×10–7)

0·264

0·06 (0·02)

0·009

0·10 (0·08)

0·171

IMF

–1·01 (0·21)

0

1·36 (0·34)

0

–0·02 (0·07)

0·750

–6·23×10–7
(6·51×10–7)

0·338

0·05 (0·02)

0·021

0·07 (0·06)

0·283

Results are based on an analysis of the databases of WHO and International Monetary Fund (IMF). DAH=development assistance for health. GGE=general government expenditure.

Table 2: Time-series cross-sectional regression results for government health expenditure as source (GHE-S) as a share of gross domestic product (GDP) for countries in Global Burden of Disease
developing regions based on the Arellano-Bover/Blundell-Bond model

DAH to NGOs had a coeﬃcient ranging from 0·58 to
1·72 in the diﬀerent models, and all of them were
signiﬁcant at p=0. The positive and signiﬁcant coeﬃcients
in all models suggested that DAH to NGOs and other
private organisations led governments to increase
allocation of domestic resources to the health sector.
These results were also robust in alternative estimation
methods (webappendix p 4) and subgroup analyses
(webappendix p 5).
Table 3 shows the subanalyses for low-income countries,
low-income and lower-middle-income countries, and
countries in sub-Saharan Africa. The association between
GHE-S and DAH to government and DAH to nongovernmental entities was consistent in low-income
countries, and low-income and lower-middle-income
countries. Further, the magnitude of the eﬀect and
signiﬁcance were similar. Results of an analysis restricted
to sub-Saharan African countries also showed the same
degree of additionality (table 3), which was the extent to
which DAH supplemented GHE-S, as for low-income
and low-middle income-countries combined.

Discussion
For low-income and middle-income countries in most
regions of the world, GHE-S is increasing in absolute
terms. DAH is a key factor leading to a decline in
government spending on health from domestic sources
in some countries. The increase in GHE-S is not simply
due to increases in GDP but is also attributed to rising
GGE devoted to health, even as overall size of the
government in most regions is shrinking. If this trend
continues, we can expect that the share of GDP spent by
governments on health will tend to increase, leading to
expanded health programmes ﬁnanced through
government-mediated risk-pooling. Increases in the
share of government spending on health are likely to
occur slowly with time. In those countries where GHE-S
as a share of GGE does not increase, incremental growth
might take many years to catch up with other countries
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where increases have occurred steadily. Increased
understanding of factors that might be adversely aﬀecting
the share of GGE committed to health and undermining
the sustainability of the health sector, such as DAH to
government, is needed.
Ministries of ﬁnance tend to reduce funding to
ministries of health and other government ministries
that spend money on health when large amounts of
DAH are given to government. The formal statistical
analysis is consistent with this ﬁnding for the various
data sources. On average, for every $1 of DAH given to
government, the ministry of ﬁnance reduces the
amount of government expenditures allocated to the
ministry of health and other government agencies that
engage in health spending by about $0·43 to $1·14.
From the global health community’s perspective, this
means that to increase government health spending by
$1, global health funders need to provide at least $1·75
of DAH. For an initiative such as the High-Level
Taskforce on Innovative International Financing for
Health Systems, which asked for $30 billion to save the
lives of 10 million mothers and children in developing
countries, funders would need to spend at least
$53 billion if those funds were channelled through
governments.3 If the higher estimates of fungibility are
accurate, even larger sums might be required to
increase net government health spending.
The limitations of our study were largely a result of
continued challenges in the data for GHE-A, DAH to
government, and DAH to NGOs, and, by inference,
GHE-S. Even with careful assessment of available projectlevel databases, we suspect that estimates of DAH to
government and DAH to the non-governmental sector are
probably incomplete. This analysis did not provide any
indication of the mechanism by which DAH to NGOs
could increase government commitment to health. At the
very least, we should interpret these results as suggesting
that government behaviour in terms of expenditures
seems to be fundamentally diﬀerent for DAH to
www.thelancet.com Vol 375 April 17, 2010
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government and DAH to NGOs. Of $19 billion in DAH
disbursed in 2006, we were only able to trace $5·7 billion
to GBD developing regions—ie, DAH might be
underestimated, which implies that GHE-S could be lower
than reported here. If true, the trend in GHE-S would be
less favourable than reported here, and also reduce the
additionality of DAH to government below the levels
estimated here. Improved information about the trends in
and distribution of the untraceable DAH could alter the
ﬁndings presented here. The highly consistent ﬁndings in
the subgroups of countries suggest that the average rate of
additionality for DAH to government and the eﬀect of
DAH to NGOs are robust for many types of countries.
Nevertheless, within each block of countries, there is likely
to be substantial heterogeneity in the degree of additionality
(ﬁgure 3; ﬁgure 4). Further, the inconsistencies in the
databases from IMF, WHO, and country-reported data
indicate variation in reporting and inconsistent
information produced by ministries of ﬁnance and health.
Although in principle, governments report their spending
as agent, including DAH, there might be substantial
variation in the application of these accounting principles.
Some governments might incorrectly report GHE-S as
GHE-A, but further studies are needed to understand if
such reporting occurs on a substantial scale. Despite these
data limitations, the consistency of the results between the
databases of IMF and WHO, and the similarity of ﬁndings
in the many subgroup analyses we have examined suggest
that the overall conclusions might be robust, but that we
should not draw strong conclusions for any one country.
Another limitation is that symmetry was assumed in the
models used in these analyses—ie, the eﬀect of an increase
in DAH is the reverse of the eﬀect of a decline in DAH.
This limitation is unlikely to aﬀect results, however, since
most of the countries in the model have had rising DAH
because of its massive scale-up during the study.
Many development economists might view these
ﬁndings as evidence of rational behaviour on the part of
ministries of ﬁnance, whereas some in the global health
community might be surprised. Reactions depend on the
perspective taken and on the objectives of DAH. In
addition to increasing the level of public spending on
health, DAH might seek to alter the composition of such
spending across diseases or delivery platforms, or to help
the introduction of new technologies or modes of delivery.
Although a major objective of DAH is to increase public
spending on health, an important question is whether
the subadditionality of DAH to government, which
occurs when ministries of ﬁnance reduce domestic
health spending in response to receiving DAH, increases
or decreases overall social welfare? To answer that
question, we would need to know on what the resources
taken from the budgets of ministries of health are spent.
These funds could be going to education, infrastructure
development, poverty alleviation, or various other
underﬁnanced programmes that improve health. Or they
could be funding the military, industrial development, or
www.thelancet.com Vol 375 April 17, 2010

DAH to government/
GDP (SE)

p value

DAH to nongovernment/GDP (SE)

p value

Low-income and lower-middle-income countries (n=87)
Coeﬃcients
WHO

–0·41 (0·09)

0

0·68 (0·17)

0

IMF

–0·40 (0·09)

0

0·60 (0·15)

0

Equilibrium-corrected coeﬃcients
WHO

–1·08 (0·24)

0

1·78 (0·45)

0

IMF

–0·92 (0·21)

0

1·38 (0·35)

0

Low-income countries (n=46)
Coeﬃcients
WHO

–0·35 (0·10)

0

0·75 (0·18)

0

IMF

–0·32 (0·09)

0·001

0·47 (0·15)

0·002

Equilibrium-corrected coeﬃcients
WHO

–0·92 (0·26)

0

1·98 (0·48)

0

IMF

–0·78 (0·22)

0·001

1·15 (0·37)

0·002

Sub-Saharan African countries (n=42)
Coeﬃcients
WHO

–0·26 (0·13)

0·055

0·59 (0·18)

0·001

IMF

–0·34 (0·11)

0·002

0·44 (0·15)

0·004

WHO

–0·80 (0·40)

0·055

1·82 (0·56)

0·001

IMF

–0·86 (0·28)

0·002

1·11 (0·38)

0·004

Equilibrium-corrected coeﬃcients

Results are based on an analysis of the databases of WHO and International Monetary Fund (IMF). DAH=development
assistance for health.

Table 3: Time-series cross-sectional regression results for government health expenditure as source
(GHE-S) as a share of gross domestic product (GDP) for subgroups of countries based on the
Arellano-Bover/Blundell-Bond model

other programmes with unknown health eﬀects.
Furthermore, governments could be using DAH to
increase government ﬁnancial reserves. With the
weaknesses in public ﬁnance data, there is no near-term
prospect of quantifying the overall eﬀect of the
subadditionality of DAH on social welfare. Further, in
reducing GHE-S, ministries of ﬁnance might not simply
be pursuing domestic priorities. The motivations of
ministries of ﬁnance might be external—eg, caused by
loan conditions imposed by global ﬁnancial
institutions.54–57 Case studies could help elucidate the
complex dynamics behind these ﬁndings, although our
eﬀorts to investigate these ﬁndings in detail in Zambia
and Malawi showed substantial local uncertainty about
the actual ﬁnancial ﬂows. As a part of this eﬀort, detailed,
comprehensive, and reliable data should be gathered.
Donors funding speciﬁc programmes to ﬁght diseases
such as HIV/AIDS, malaria, or tuberculosis pay attention
to spending on these programmes,58–60 and the purposes
of these types of DAH might be as much to reallocate
health spending and to increase its technical quality as to
increase overall spending. From the perspective of the
ministries of health, however, cuts by ministries of ﬁnance
in the budgets of the ministries of health need to come
from somewhere—if not donor-targeted programmes,
then most probably from reduced investment and
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maintenance of primary care, district hospital
infrastructure, and human resource development.
Ministries of health are seldom in a powerful position to
defend their budgets with ministries of ﬁnance,
particularly amid massive inﬂows of DAH. We know that
the share of government expenditures going to health is
declining in some countries, but the state of data for
public expenditure is not suﬃcient to deﬁne which
components are decreasing.
The eﬀect of DAH to government on GHE-S might be
diﬃcult from the perspectives of health donors. Even if
the behaviour of the ministries of ﬁnance enhanced
welfare, the subadditionality of DAH to government
could jeopardise the accountability of donors to their
parliaments and citizens. Additionality has long been a
concern, and is a founding principle of GFATM.61,62
Persuasion of parliaments and the US Congress to fund
enhanced health programmes in low-income and middleincome countries might be diﬃcult if DAH does not lead
to greater health spending.
An additional reason for subadditionality might be
attributed to the inability of some countries to fully
receive or use DAH.63 Ministries might lack the required
managerial, supervisory, or leadership capacities to scaleup activities rapidly. To the extent that lack of absorptive
capacity is leading to subadditionality, appropriate
responses will depend on a long-term perspective that
includes investments in strengthening capacity and in
careful monitoring.
Because we believe that sustaining and increasing
funding for health is crucial to improving health in the
developing world, we make ﬁve recommendations. These
recommendations should, if implemented, provide the
basis for accountability and transparent dialogue about
competing national priorities.
First, adopt a clear set of reporting standards for GHE-S
and spending in other health-related sectors. Because of
the importance of domestically ﬁnanced public funding
of health programmes in low-income and middle-income
countries, of great concern is that the global community
has put little emphasis on comparable and consistent
reporting by ministries of ﬁnance or the appropriate
component of government on GHE-S. The incompleteness and inconsistency between IMF and WHO
data for GHE-A is in contrast with the collective eﬀorts to
track national accounts and other important macroeconomic indicators. Despite these inconsistencies in
data, however, there is evidence of divergent trends across
low-income and middle-income countries in GHE-S.
Improved assessment and understanding of these
important trends must be a priority in the future.
Debates at the country level will continue as long as
there are substantially diﬀerent data produced by WHO,
IMF, ministries of ﬁnance, and ministries of health.
Governments, however, can know what they spend from
their own sources for health. Although various countries
might have diﬀerent accounting traditions,64 the success
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of standardising the System of National Accounts indicates
that promulgation of clear standards, such as those
embodied in the Organisation for Economic Co-operation
and Development’s System of Health Accounts, is
feasible.65,66 Leading funders in global health, such as the
UK, the USA, GFATM, GAVI Alliance, and World Bank,
should encourage ministries of ﬁnance to report GHE-S
in a transparent way as part of receiving DAH. Substantial
capacity-building support for strengthening management
of public expenditure in developing countries is also
essential for improvement of transparency.67 Although
transparency would not ensure additionality, it would be
the foundation for dialogue between donors, ministries of
health, and ministries of ﬁnance. The development of
global standards for reporting GHE-S should involve
consensus building from all nations. The global health
community should also prioritise transparent, comparable
reporting of domestically ﬁnanced spending in other
sectors that can improve population health, such as
education, and water and sanitation.
The burden of transparency also extends to high-income
countries and donors. High-income countries should also
report GHE-S. Because of the serious issues of data quality
of DAH, donors should report DAH transparently.
Second, collaborative targets should be set to maintain
or increase GHE-S as a share of GGE. One step beyond
transparency would be for donors to work with
ministries of ﬁnance and health to establish clear targets
to increase GHE-S as a share of GGE before
disbursement of DAH. International Health Partnership
and Related Initiatives or other initiatives would provide
a mechanism to assist this discussion. If reallocation of
resources within the health sector is an objective of
DAH, donors might also through this negotiation
advocate for an increasing share of high-productivity
parts of public spending, such as disease control,
primary care, and district hospitals. For this reallocation
to be eﬀective, global ﬁnancial institutions also must
commit to encouraging sustained or enhanced GHE-S
in low-income and middle-income countries. Encouragement of a clear understanding of the trajectory for
GHE-S as a share of GGE between donors, ministries of
ﬁnance, and ministries of health is urgently needed.
Although this share is increasing in most countries,
every year that it remains constant or declines is
potentially a lost opportunity in terms of the magnitude
of health funding in the mid to long term. Even if DAH
to government leads ministries of ﬁnance to reduce
GHE-S as a share of GGE, the association might not be
symmetrical: if DAH to government declines, ministries
of ﬁnance might not respond by increasing GHE-S as a
share of GGE. Paradoxically, in 5 years or 10 years,
countries that received large amounts of DAH but did
not steadily increase GHE-S as a share of GGE might
end up having low public expenditures on health.
Third, we should invest in the absorptive capacity of
ministries of health. The donor community should assess
www.thelancet.com Vol 375 April 17, 2010
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the extent to which the lack of implementation capacity
leads to subadditionality in the health sector. Such a
case-by-case assessment also would help improve
understanding within each recipient country of the key
factors that contribute to declining shares of government
expenditures devoted to health. In settings where lack of
capacity is a major constraint, DAH should ﬁnance
expansion of this capacity.
Fourth, the risks and beneﬁts of expanded DAH to
non-governmental sectors should be carefully assessed.
An unexpected ﬁnding in this analysis is that DAH
through NGOs might be fully additional. In some
models, this form of DAH might lead to increases in
GHE-S as a share of GGE. Should donors follow the lead
of the US government and channel an increasing share
of DAH through NGOs? From a purely health
expenditure perspective, the answer might be yes, but
the eﬀectiveness of NGOs should ﬁrst be explored
cautiously before rerouting DAH from governments to
NGOs. What is the eﬀect of NGOs paying higher wages
to local staﬀ on their eﬃciency and the local market
salary for health workers? DAH to NGOs might increase
GHE-S through upward pressure on wages and other
input prices in the local markets.68,69 Do these
organisations actually deliver services to the rural and
urban poor? If NGOs are as eﬃcient as government in
producing services and are not simply delivering services
to the urban middle class, then they might be a very good
buy indeed. If ministries of ﬁnance ﬁnd it diﬃcult to
reduce budgets of the ministries of health when funds
go through private channels, then a coordination
mechanism whereby increased integration of NGO
activities into an overall health strategic plan might
provide mechanisms for enhanced additionality and
health-system strengthening. The risks and beneﬁts of
channelling DAH through NGOs should be carefully
assessed. The extraordinary paucity of information about
country-level expenditures, and eﬃciency of NGOs and
other private organisations in developing countries,
restricts our ability to understand whether negative
externalities of NGOs are occurring. Further studies are
needed to assess the eﬀect of aid delivered by NGOs, and
NGOs need to provide transparent country-level
expenditure data to make these studies possible.
Fifth, the use of global price subsidies or global
purchasing of drugs, vaccines, and supplies should be
investigated. One strategy to enhance the additionality of
DAH could be to change the prices that governments pay
rather than routing funds through their accounts.
Mechanisms such as the Aﬀordable Medicines Facility–
malaria,70 or the purchasing and delivery of supplies to
countries that are oﬀ-budget but enhance their purchasing
power might not be subject to changes by ministries of
ﬁnance in GHE-S. This recommendation is speculative
since there is no direct evidence on how behaviour of
ministries of ﬁnance will change in response to these
mechanisms. At the very least, they should be given
www.thelancet.com Vol 375 April 17, 2010

greater consideration in light of substantial subadditionality in DAH to government.
In preparing this study, we were concerned that the
ﬁnding that DAH to government is subadditional could
be used by sceptics of development assistance to justify
reductions in funding. A response to this concern could
be to suppress these ﬁndings. For three reasons, we
believe that these results warrant broad scientiﬁc and
policy debate. First, a core principle of science is to follow
the evidence and not publish selectively. Second, there
are ﬁrm actions that can be taken to enhance the general
trend toward increasing budgets for health even in the
presence of major inﬂows of DAH. Third, addressing
subadditionality in the health sector can in the near term
lead to improved understanding of the issue, and policy
changes to ensure future increases in public ﬁnancing
of health. Because funding for health can improve the
lives of millions of poor people in developing countries,
these actions are a moral imperative.
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