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Abstract

Background Rural healthcare facilities in low-income
countries play a major role in providing primary care to
rural populations. We examined the link of foreign aid with
government investments and medical service provision in
rural health centres in Rwanda.
Methods Using the District Health System Strengthening
Tool, a web-based database built by the Ministry of
Health in Rwanda, we constructed two composite indices
►► Additional material is
representing provision of (1) child and maternal care and
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(2) HIV, tuberculosis (TB) and malaria services in 330
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rural health centres between 2009 and 2011. Financing
(http://dx.doi.org/10.1136/
variables in a healthcare centre included received funds
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from various sources, including foreign donors and
government. We used multilevel random-effects model
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in regression analyses and examined the robustness of
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results to a range of alternative specification, including
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scale of dependent variables, estimation methods and
timing of aid effects.
Findings Both government and foreign donors increased
their direct investments in the 330 rural healthcare centres
during the period. Foreign aid was positively associated
with government investments (0.13, 95% CI 0.06 to
0.19) in rural health centres. Aid in the previous year
was positively associated with service provision for child
and maternal health (0.008, 95% CI 0.002 to 0.014) and
service provision for HIV, TB and malaria (0.014, 95% CI
0.004 to 0.022) in the current year. The results are robust
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Introduction
In low-income countries, rural healthcare
facilities are the major primary care provider
for rural populations. Building well-functioning rural healthcare centres is, therefore,
crucial for achieving universal healthcare in
resource-poor settings. The delivery of quality
care requires policy makers to ensure a sufficient and sustainable flow of funding to rural
healthcare facilities.

Key questions
What is already known about this topic?

►► Previous empirical studies on health aid effects have
been conducted at the global, regional or country
levels.
►► Health aid was found to be effective in increasing the
coverage of vaccines in developing countries and to
crowd out domestic public spending on health in
studies aggregating data from countries in the subSaharan Africa region.
►► Existing literature offered little empirical evidence
on how health aid interplays with government health
spending and medical service coverage at the health
facility level.

What are the new findings?

►► In rural health centres in Rwanda, an increase in
foreign aid at the health facility level did not crowd
out government investments and was positively
associated with service provision for child and
maternal care and infectious diseases.
►► Foreign aid in the previous year could significantly
affect the supply of health services in the current
year in rural areas when it was additional to
government investments.

Recommendations for policy

►► Integrating aid, government investments and other
funding sources is crucial for improving service
availability in rural healthcare centres. Ensuring
aid additionality should be given high priority when
designing policy instruments for achieving aid
effectiveness.
►► To help both donors and governments to effectively
coordinate on budgeting, and monitoring and
evaluating aid performance, donors should provide
financial and technical assistance to recipient
countries in developing data tracking systems
for resources and service provision at the local
healthcare facility level.

To support low-income countries to meet
the health-related Millennium Development
Goals (MDGs), starting in 2000, there was a
sharp increase in foreign aid to health sectors
in low-income countries.1 As a consequence,
foreign aid has accounted for a large portion
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of total health spending in many of these countries.
According to the Global Health Expenditure Database
maintained by the WHO, as of 2013, health aid made up
20%–69% of total health expenditures in the 26 least-developed sub-Saharan countries.1
At the same time as aid has been increasing, many
low-income countries have been undergoing health
sector reform. This has typically led to the decentralisation of healthcare financing and decision making to
local healthcare facilities.2–4 As a result of these reforms,
external health aid flows into these countries at both
central and local levels.
Understanding the effect of health aid on health
system strengthening and population health outcomes
has profound policy importance. The debates over aid
effectiveness need to be furnished with sound evidence.
Previous studies on health aid have mainly focused on its
levels, trends, purposes and effects at the global, regional
and country levels.5–14 Such studies have addressed issues
such as the ability of countries to absorb aid5 and the
effect of aid on selected outcomes, such as coverage of
diphtheria, tetanus and pertussis vaccines in developing
countries.6 One of the most contentious issues identified
in the literature is the interaction between foreign aid
and governments’ resource allocations to their health
sectors, specifically the extent to which aid ‘crowds out’
government spending (leads governments to divert
resources elsewhere). Previous studies suggest that the
extent of crowding out is often determined by the type
of aid. For example, one study found that, between 1995
and 2006, external health aid in sub-Saharan Africa was
fungible; that is, the recipient governments substituted
their resource allocation to the health sector with foreign
health aid.7 Conversely, a country-level study showed that
aid for HIV was additional to government spending on
HIV programmes in Rwanda, Thailand and Honduras.8
One of the limitations of the previously conducted
cross-national or country-level analyses is that the estimated effect is an average across a heterogeneous set
of countries or subnational areas and does not provide
evidence on how aid contributed to healthcare facilities
that directly deliver medical services to the populations
on a daily basis. Our literature search yielded very limited
empirical evidence at the subnational level.15 This study
used data gathered from rural health centres in Rwanda
to investigate two research questions: (1) Did government investments in rural healthcare centres increase or
remain the same as the external aid flowed in; and (2) Is
the inflow of aid linked with increasing service provision
in rural healthcare centres.
Background on Rwanda and its health system
Rwanda is an agricultural country in central and east
Africa with a gross domestic product per capita of
US$690 in 2015.16 In 2014, the country had an estimated 12 million inhabitants, 83% of whom lived in
rural areas.17 It has four provinces and its capital Kigali
City, 30 districts and 416 sectors (subdistricts).18 The
2

genocide in 1994 set Rwanda back in every regard.
However, since 2000, the country has made impressive progress in its social and economic development,
including improving health outcomes. For example, the
under-five child mortality rate fell drastically from 196
per 1000 live births in 2000 to 50 per 1000 live births in
2015,19 making Rwanda one of only a few sub-Saharan
countries that met the MDG target related to reducing
child mortality.20
The health system in Rwanda is organised in three
tiers: national referral hospitals (tertiary), district hospitals (secondary) and health centres (primary). There are
three types of health facilities: government-owned facilities, public facilities owned by faith-based organisations
(FBOs) or non-governmental organisations (NGOs) and
private, for-profit facilities. Facilities owned by FBOs or
NGOs are recognised by the Ministry of Health (MoH)
as a part of the public health sector and follow the norms
and standards of the public sector.21 In 2014, approximately 15% of public health facilities in Rwanda were
owned by NGOs and FBOs, and most of these were rural
health centres.22 The private sector is relatively small and
includes for-profit private clinics (based in urban areas)
and traditional healers.21
In Rwanda, the majority of the population accesses care
via the public health sector. Health centres are required
to provide essential services, ranging from promotion
(eg, campaigns on HIV, tuberculosis (TB) and malaria),
prevention (eg, vaccination, nutrition, testing for HIV
and prenatal and postnatal consultation), to treatment
(eg, HIV or TB or malaria care, nutritional rehabilitation and birth delivery).21 In practice though, many rural
health centres do not have the capacity to provide all
required services.23
A substantial disparity has been found in health
outcomes and health service availability between rural
and urban areas in Rwanda. For example, stunting prevalence among children 5 years or younger was 47% in
rural areas and 27% in urban areas.24 Residents in Kigali
City enjoy better access to quality care than do rural residents: all national referral hospitals and private clinics
are located in the city.
To achieve universal healthcare, one of the priorities
of the Government of Rwanda (GoR) is to improve availability and quality of care in rural healthcare centres.25
In pursuit of this goal, the government has, since 2006,
adopted a decentralised healthcare financing policy,
which gives managerial autonomy to health centres.
Decentralisation opens up the possibility of a relatively
significant change in financial flows in rural healthcare
facilities: rural healthcare centres receive funds (in cash
or in-kind support) directly from external donors.21 As a
low-income country, Rwanda has relied heavily on foreign
health aid: the percentage of total health spending
financed by foreign aid peaked in 2009 at 67% and
remained high at 54% in 2013.1 It is critically important
to understand the effect of allowing some of the aid to
flow directly to health facilities.
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Methods
Data and sample
We used the 2009–2011 data of the District Health System
Strengthening Tool (DHSST), a web-based database built
by the Rwandan MoH, to collect annual financial and
service data from health centres and district hospitals in
the public sector.26 Starting from 2009, the DHSST posted
an online standardised survey tool that allows accountants in the health facilities to log into the online survey
and report the following items on an annual basis: (1)
medical services provided, (2) capacity building (infrastructure and staffing), (3) annual funds received (from
different sources) and (4) demographic and geographical information in its catchment areas. Although the
online reporting system is a useful channel for gathering
data from health centres, the DHSST was not effective in
capturing the value of in-kind financial support (donated
goods and services) received by the health centres.27 We
therefore focused on total received funds as cash flows
in health centres. In a previous unpublished study, we
compared cash flow data in health centres of one rural
district gathered from two different sources: the DHSST
and the data gathered using an established five-step
procedure proposed in a published study.27 We found
that although the DHSST tends to under-report the cash
flows in these health centres, the correlation of the two
sets of data is 0.74.
In the DHSST, there is a variable indicating if a health
centre is situated in Kigali City or one of the four provinces outside of Kigali City. Per standard procedures used
in Rwanda, Kigali City is considered to be an urban area
and all other provinces rural. Because we wanted to focus
on rural healthcare provision, we excluded health centres
located in Kigali City but kept all of the remaining health
centres. There were 393, 401 and 407 rural health centres
in 2009, 2010 and 2011, respectively.28 To conduct panel
data analysis, we included rural health centres (owned
either solely by the government or operated in partnership with FBOs or NGOs), which appeared in the financial
data in all 3 years (370). We excluded 10 health centres
that reported missing data in foreign aid or government
investments. After consulting with Rwanda colleagues, we
excluded those health centres that reported extremely
small or large values of total received funds that could
be due to reporting error: below US$5000 (7) or above
US$500 000 (17) in one of the 3 years. The reported
values of those health centres were either above the 99th
percentile or below the second percentile of the 370
health centres. To test the robustness of our analysis,
we also conducted the analysis by including the health
centres with these extreme values, and the main results
stayed the same. In addition, we excluded those health
centres (6) with missing information in percentage of
indigent population in their catchment areas. The final
sample size is 990 rural health centres with 330 rural
health centres in each year.
Lu C, et al. BMJ Glob Health 2017;2:e000364. doi:10.1136/bmjgh-2017-000364

Measuring service provision
Two types of service provision were examined in the analysis: (1) service provision for child and maternal care and
(2) service provision for infectious diseases (HIV, TB and
malaria). We measured them by identifying a list of binary
variables from the DHSST that indicates if a health centre
did or did not provide a specific relevant service (online
supplementary appendix table 1). The DHSST surveys
included 67 binary variables on services related to child
and maternal health and 31 binary variables on services
for HIV, malaria or TB. A composite index was generated
for each type of service provision by summing the value
of the respective binary variables (online supplementary
section 1).
Measuring funding
The DHSST has variables indicating the amount of funds
received directly from foreign donors, government and
other sources. Funds from non-donor sources, such as
government investments, could also include donors’
disbursements to the government. Health centres,
however, did not have information on the source of the
government funds received and only reported the total
value of funds directly received from the government.
Given that we were not able to distinguish between
government funding originating from aid or the domestic
public spending, the focus of this study is on the direct
cash contribution from donors and governments. All the
funding variables are converted to constant 2009 US$.
Covariates
To understand if aid affected two types of rural healthcare centre differently, we included a binary variable,
indicating the exclusive government ownership of a rural
health centre. We also included a variable, percentage of
indigent population in the catchment area of a health
centre, in the regressions as a proxy of income level in
the catchment area of a health centre. A high percentage
indicates more poor residents living in the catchment
area. The DHSST does not have other variables that could
be used to indicate income level in the catchment area of
a health centre. Year and district indicators were used in
regressions to adjust for unobserved secular trends and
heterogeneity across districts.
Summary statistics of these variables are presented in
online supplementary appendix table 2.
Statistical analysis
On aid additionality
We performed regression analysis using per capita funds
from the government in log terms as the dependent variable and per capita aid in log terms as the independent
variable. We included per capita fund from other sources
to control for its effect on government investments. Other
covariates included ownership type, indigent population
and year indicators. Because of decentralisation, health
centres in the same district were more likely to be similar.
We used multilevel (three-level) mixed-effects model
3
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to capture four sources of variation in the government
investments: health-centre-level factors, health-centrelevel clustering effects, district-level clustering effects and
random effects (online supplementary section 2).29
On association between aid and service provision
We regressed the service provision index on per capita
aid in log terms using three-level mixed-effects model
as above. To control for effects from non-aid funds, we
included per capita non-aid funds in the analysis. Other
covariates were the same as the additionality analysis
(online supplementary section 2).
Sensitivity analysis
Analyses with alternative model specifications and estimation methods were undertaken to check the robustness
of the findings. Specifically, we looked at three issues in
detail: (1) sensitivity to the mathematical transformation
of service provision variables, (2) sensitivity to estimation
methods (ie, using a fixed-effects model (at the health
centre level) that generate less biased estimates30) and
(3) sensitivity to the assumption about the timing of aid
effects on service provision or government investments
(online supplementary section 3 and online supplementary appendix table 3).
STATA V.14 was used for all statistical analyses.
Results
Additionality of foreign aid in rural healthcare centres
Trends between 2009 and 2011 (table 1) revealed that
both donors and governments increased their investments in the health centres: donors’ contributions
to the 330 rural health centres almost doubled, from
US$5.8 million (19% of total funds) in 2009 to 11.3 million
(28% of total funds) in 2011. The Rwandan government
allocated approximately US$8.9 million, US$10.5 million
and US$12.5 million to the 330 health centres in 2009,
2010 and 2011, respectively, corresponding to 30%, 29%
and 31% of all received funds. During the 3-year period,
government remained the largest financial contributor
to the health centres, followed by foreign donors in 2010
and 2011 (online supplementary appendix figure 1). The
trends of per capita funds from donors and governments
during the period revealed a similar finding. A total of
61% of the 330 rural health centres were owned by the
government exclusively (online supplementary appendix
table 2), and the upward trends in funds from donors or
governments held for both types of facilities.
Assuming that there is no time lag in the government’s
funding decision in response to donor contributions, the
regression results in table 2 suggest that donor contributions were positively associated with the receipt of
government funds. When using three-level mixed-effects
model, a 10% increase in average per capita aid was associated with a 1.3% increase in the average per capita value
of received government funds. In other words, increasing
average aid per capita by US$1 was linked to US$0.17
increase in government spending in the same year.
4

Table 1 Total and per capita funds (in 2009 US$) received
from donors and governments in the 330 rural health
centres and by ownership, 2009–2011
2009

2010

2011

Funds received from donors
5 804 118
 Total

8 187 399

11 276 213

 Government
ownership

3 377 188

4 971 323

6 413 073

 NGOs/FBOs
ownership

2 426 930

3 216 076

4 863 141

Funds received from governments
 Total

8 867 868

10 452 180

12 526 954

 Government
ownership

5 275 512

6 308 628

7 722 877

 NGOs/FBOs
ownership

3 592 356

4 143 553

4 804 077

Per capita funds from donors
 Total

0.82

1.16

1.60

 Government
ownership

0.79

1.17

1.48

 NGOs/FBOs
ownership

0.87

1.13

1.79

Per capita funds from governments
 Total

1.25

1.48

1.78

 Government
ownership
 NGOs/FBOs
ownership

1.23

1.49

1.79

1.29

1.46

1.77

FBO, faith-based organisation; NGO, non-governmental
organisation.

The results remained stable when using a fixed-effects
model. We did not find a significant association between
government investments in the current year and aid in
the previous year (coefficient −0.002 with SE 0.03). The
results remained stable when using fixed-effects model.
The average service provision index for child and
maternal care across the 330 rural health centres has
increased from 24.45 (36% of 67 services) in 2009 to
38.63 (58% of 67 services) in 2011 (table 3). The average
index of services provided for HIV, TB and malaria has
increased from 10.73 (35% of 31 services) in 2009 to
20.62 (67% of 31 services) in 2011. The upward trend
held for both types of facility ownership.
When assuming aid affected health service provision in
the year of receiving aid, we did not find a significant association between service provision index and donor funds
(online supplementary appendix table 4). However, we
found a positive association between service provision
index and donor funds received in the previous year
(table 4). When using multilevel mixed-effects model
and service provision index for child and maternal care
in log terms, the coefficient of per capita aid in log terms
is 0.008 and is statistically significant. This indicates that
Lu C, et al. BMJ Glob Health 2017;2:e000364. doi:10.1136/bmjgh-2017-000364
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Table 2 Estimated coefficients of per capita fund from
donors in additionality analysis (data sources: DHSST)
Multilevel random
effects†
Fixed effects‡

Table 4 Estimated coefficients of per capita funds from
donors in service provision analysis by assuming 1-year
lagged aid effects in the 330 rural health centres (data
sources: DHSST)
Coefficients of per capita funds
from donors (SE)

Log (per capita
Coefficients (SE)
funds from
government)
Assuming aid effects in the same year

Coefficients (SE)

 Log (per capita
funds from
donors)

0.13*** (0.033)

0.14*** (0.041)

Index of child and maternal care (CMindex)
 Log (CMindex)

 Observations

990

990

 Log (per capita
funds from
donors)_Lag

Multilevel mixed
effects†

Assuming aid with 1-year lagged
effects
 Log (per capita
funds from)_
Lagged
 Observations

0.008 (0.003)**

Fixed effects‡

0.007 (0.004)*

 CMindex

−0.002 (0.03)

−0.07 (0.05)

 Log (per capita
funds from
donors)_Lag

0.26 (0.08)***

0.27 (0.13)**

660

660

 Observations

660

660

Index of HIV, TB and malaria care (HTMindex)

***Statistically significant at the 0.01 level.
†Clustering effects at the health centre and district levels.
‡Fixed effects at the health centre level.
DHSST, District Health System Strengthening Tool.

 Log (HTMindex)

a 10% increase in average aid per capita in the previous
year is associated with a 0.08% increase in the average
service provision index in the current year, holding
everything else constant. The positive association was
also found when using the service provision index of
the infectious diseases: a 10% increase in average aid
per capita in the previous year is associated with a 0.14%
increase in the average service index of infectious diseases
in the current year, holding everything else constant. On
average, increasing aid per capita by US$1 in the previous
year was associated with a 0.18 or 0.15 unit increase of the
service index for child or maternal health and for infectious diseases in the current year, respectively.
Table 3 Average service provision index across the 330
rural health centres and by ownership, 2009–2011
2009

2010

2011

Mean index of child and
maternal care
 Total (330)

24.45

26.82

38.63

 Government owned (202)

23.6

26.3

38.2

 NGOs/FBOs ownership
(128)

25.8

27.7

39.3

Mean index of HIV, TB and
malaria care
 Total (330)

10.73

10.79

20.62

 Government owned (202)
 NGOs/FBOs ownership
(128)

10.65
10.86

10.65
11.02

20.50
20.82

FBO, faith-based organisation; NGO, non-governmental
organisation; TB, tuberculosis.
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 Log (per capita
funds from
donors)_Lag

0.014 (0.004)***

0.01 (0.005)*

0.18 (0.06)***

0.11 (0.07)

660

660

 HTMindex
 Log (per capita
funds from
donors)_Lag
 Observations

*Statistically significant at the 0.1 level.
**Statistically significant at the 0.05 level.
***Statistically significant at the 0.01 level.
†Clustering effects at the health centre and district levels.
‡Fixed effects at the health centre level.
DHSST, District Health System Strengthening Tool; TB,
tuberculosis.

The positive association between aid in the previous
year and the service provision index for child and
maternal health in the current year was robust when
using service provision indices in real terms and fixed-effects models (table 4). The positive association between
aid and the service provision for the three infectious
diseases was robust when using fixed-effects model but
sensitive to its scale change (table 4). Regression results
with all variables are presented in online supplementary
appendix tables 5–7.
Discussion
In Rwanda, an increase in foreign aid did not appear
to have crowded out government investments and was
positively associated with service provision for child and
maternal care and infectious diseases in the coming year
in the rural health centres. The panel data were obtained
from 330 rural health centres between 2009 and 2011 in
Rwanda. These results are robust to the choice of scales
5
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of the dependent variables and estimation methods
but sensitive to the assumption of timing of aid effects.
One possible explanation for no significant association
between aid received in the previous year and the government investments in the current year is that the decision
of the GoR on investing in health centres was not affected
by the donors’ contribution to health centres in previous
years.
The study suggests that GoR did not respond to the
inflow of foreign aid by cutting back their investments
in rural healthcare centres, which is consistent with
the commitment of the GoR to strengthening the rural
healthcare delivery system. At the national level, the
percentage of government spending on health (including
aid) increased from 9% in 2000 to 24% in 2011,1 making
Rwanda one of the four countries in 2011 that achieved
the target of the Abuja Declaration—devoting 15% or
more of their yearly budgets to health sector.31 The available data show that per capita domestic public spending
on health remained at US$7 in 2003 and 2006 as the
contribution of foreign aid to the health sector increased
from 42% in 2003 to 53% in 2006.
At the subnational level, our results on relative contributions of donors and governments contrast sharply with
a publication that examined the funding sources for two
rural Rwanda provinces in 2002. The authors reported
that 60% of the total budget in rural health centres was
supported by donors, 35% by household and only 4% by
the government.15 In our study, the government was the
largest financial contributor to rural health centres over
the 3-year period, and external donors and individual
households accounted for much smaller shares than they
did in the 2002 results. The apparent large increase in
government funds and a significant reduction in household out-of-pocket health spending suggest a substantial
improvement in long-term financial sustainability in
rural healthcare centres and less financial burden on
households, both of which are important steps towards
universal healthcare. In addition, as previously noted,
government funds received by health centres could
include foreign aid provided to higher-level agencies
within the Rwandan government, and we were not able
to distinguish between government funds that originated
from foreign donors and government funds originating
from within the Rwanda treasury. The increase of foreign
aid at the higher level could thus be an indirect driving
force for the increase of government funds at the health
centre level.
The findings of positive associations between aid in the
previous year and service provision indices in the current
year and no association between aid and service provision in the same year suggest that it took time for aid
to be effective in making service available in the rural
health centres for both infectious diseases and child and
maternal care. Although there was no significant difference in service provision between government-owned
and FBO/NGO-owned health centres, we observed a
large increase, from 2010 to 2011, in service provision
6

indices for both types of services because of an increased
availability of clinical services on malnutrition, newborn
and pregnancy, HIV, TB and malaria in the rural health
centres. These findings, in a broader sense, are consistent
with the take-off of a wide range of policy initiatives and
interventions at the national and community levels for
improving child and maternal health, controlling HIV
and TB and eradicating malaria during the period. In
2010, for example, the National Emergency Programme
to Eliminate Malnutrition was implemented to address
chronic malnutrition with a community-based nutritional
intervention approach in health centres.32 A national
strategic plan on HIV and AIDS from 2009 to 2012 set up
a target that all health centres should provide complete
HIV services (voluntary counselling and testing/prevention of mother-to-child transmission/antiretroviral
therapy).33 Foreign donors played an important role in
financing these interventions and policy initiatives.34 In
2009 or 2010, many of these policy instruments were in
the early stages of roll-out. After 1 or 2 years of implementation with financial support from the governments and
donors, rural healthcare centres in 2011 were more ready
to provide the required services.
Implications
Each year, millions of dollars of foreign aid are poured
into the health sectors of low-income countries. With
increasing decentralisation, this aid is becoming more
likely to flow directly to the subnational level, and possibly
even the facility level. Despite the intensive debates over
aid effectiveness, the existing literature offered little
empirical evidence regarding the interplay between aid,
government investments and service provision at the local
healthcare facility level. Although national-level studies
on aid are important, they are far from sufficient if the
goal is to understand how aid is contributing to health
system strengthening and population health outcomes.
This requires research on local health facilities—the
places from which the majority of populations received
their primary care. Subnational analysis on aid is especially important for promoting aid transparency when a
large proportion of aid that goes directly to local health
facilities is often not documented in a country’s National
Health Accounts.35 According to a report from the
Rwandan MoH, about 40% of funding was off-budget.36
This study fills a knowledge gap by providing evidence
of aid additionality and the link between aid and service
provision in rural healthcare centres. Rwanda’s success
in using a combination of aid and domestic resources to
achieve health-related MDGs is worthy of further investigation. Examining this success story may have important
policy significance at least in the following aspects.
First, as an important indicator of a government’s
commitment to public health, government spending in
the health sector is crucial for achieving universal health
coverage. In Rwanda, as the level of aid increased at both
the national and the local levels, government investments
to rural health centres have been constantly increasing.
Lu C, et al. BMJ Glob Health 2017;2:e000364. doi:10.1136/bmjgh-2017-000364
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Although the DHSST did not offer useful information on
how aid was allocated to health centres in Rwanda, there
were several potential explanations. (1) It could be due to
a strong financial commitment from the GoR to strengthening healthcare delivery in rural areas. No matter if a
health centre received aid or not, the government kept
its commitment in financing rural health centres. (2) It
is plausible that donors consulted with the government
and/or health centres before allocating funds to health
centres and ensured that they had the same priorities.
Second, this empirical analysis was made possible by the
GoR’s commitment to health information transparency
for the effective monitoring and evaluation of healthcare
financing at the different tiers. The lack of capacity to
track and use quality financial data for informed policy
making is a challenge faced by many low-income countries. While investing in disease prevention and treatment
is important, building up an effective health information system in local health facilities is equally important.
Although still among the poorest countries in the world,
with donor support, Rwanda has continuously invested in
improving health information systems for results-based
resource allocation and has taken a lead in adopting
district-level health information systems among sub-Saharan countries.27 37 Developing a clear set of reporting
standards and easy-to-implement data tracking systems
for resources and service provision at the local health
facility level will help both donors and governments to
effectively coordinate on budgeting, monitoring and
evaluating aid performance. It will also enable countries
to learn from the experiences of others.
Third, integrating aid, government investments and
other funding sources is crucial for improving service
availability in rural health centres and supporting a
stronger local health system. It is important to have close
collaboration between policy makers, at both national
and local levels, and external donors when developing a
sustainable financial plan for strengthening local health
facilities. Health priorities at both national and local
levels should be taken into consideration when foreign
donors design their projects.
Using the DHSST data, this study investigated if
crowd-out effect occurred at the rural health centre level.
Moving forward, to help inform both donors and policy
makers with more evidence on developing best practices
for aid effectiveness, it will be necessary to go beyond our
association analysis and focus on remaining issues such as
(1) at the healthcare facility level, how donors and local
health leaders make decisions on how much to invest,
for how long and on which services in rural healthcare
centres, and if there was any involvement from communities in the decision-making process, and (2) at the
population level, if aid to health centres affected the use
of medical care services, equal access to healthcare and
health outcomes. As rural health centres in Rwanda play
a key role in delivering most preventive and promotional
services through community health worker programmes,
we especially want to investigate donors’ support to the
Lu C, et al. BMJ Glob Health 2017;2:e000364. doi:10.1136/bmjgh-2017-000364

community health workers and the effect of community
health workers on medical care utilisation by rural residents.
Limitations
First, we were not able to identify causality due to potential
endogeneity between aid, government health investments
and service provision. For example, economic shocks in
both recipient and donor countries could lead to a rise
or fall in their investments. Changes in the priorities of
donors or the Rwandan government could also affect
their budget decision and investing targets. Second, given
a lack of appropriate data, we were not able to identify
the effect of aid on population health outcomes. Third,
we only have panel data for 3 years, which did not allow
us to investigate aid effects across a longer time period.
Fourth, our service provision variables were not able to
capture the quality and frequency of a service offered by
a health centre. Fifth, due to the issue of data availability,
the study did not include in-kind support, a considerable
portion of health centre expenditures.27
Conclusion
Using novel local-level data on finance and services in
rural health centres, this study found a significant positive
link between foreign aid and government investments
in the rural health centres in Rwanda, and a significant
positive association between aid in the previous year and
service provision in the current year. Our findings therefore suggest that aid could significantly affect the supply
of health services in the poorest rural areas when it is
additional to government investments. Ensuring aid additionality should be given high priority when designing
policy instruments for achieving aid effectiveness.
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