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AbsTrACT
background When countries reach the middle- income 
threshold, many multilateral donors, including Gavi, the Vaccine 
Alliance (Gavi), begin to withdraw their official development 
assistance (ODA), known as graduation. We hypothesised that 
bilateral donors might follow Gavi’s lead, except in countries 
where they have strategic interests. We aim to understand how 
bilateral donors behave after a recipient country graduates 
from Gavi support and how bilateral donors might treat Gavi 
support countries differently, based on ‘strategic interest’. 
We also aim to identify countries that were more vulnerable 
to ‘simultaneous’ transitions and financial cliffs after Gavi 
transition.
Methods This is an observational dyadic analysis using 
longitudinal data. We collected country- level data on 77 
Gavi- eligible countries between 2009 and 2018 and paired 
donor and recipient country in a specific year to conduct 
dyadic analysis. We included Gavi graduation status and 
Gavi disbursement as explanatory variables. We controlled 
for (1) donor–recipient relationship variables that represent 
potential strategic relationships (eg, distance between donor 
and recipient country) and (2) recipient- level characteristics 
(eg, population, income). We used Odinary Least Squares 
regression, Tobit and two- part model in Stata SE 15.0.
Findings We found a country would receive $3.1 million less 
all sector ODA from a bilateral donor, and $0.6 million less 
health ODA, after they graduate from Gavi. For every additional 
1% ODA a country would receive from Gavi, it would receive 
0.14% more ODA and 0.16% more health ODA from individual 
bilateral donors. Gavi’s graduation status or disbursement 
brought more change in percentage term to health ODA than to 
total ODA. Additionally, Gavi’s graduation was observed to have 
a larger negative impact on bilateral ODA in the longer term. 
Countries that sent more migrants, had been colonised, and 
received more US military assistance tended to receive more 
ODA. There are similarities and differences across different 
donors and bilateral donors tend to provide more ODA to nearby 
countries and countries receiving fewer exports from the donor. 
We found that former colonies did not see a decline in aid after 
Gavi graduation.
Conclusion Bilateral donors behave in a similar manner to 
Gavi when it comes to funding health systems in low and 
middle- income countries. Therefore, some countries may be 
at risk of losing donor resources for health from a multitude of 
sources around the same time. However, countries that have 
a strategic interest in bilateral donors may be spared from 
such funding cliffs. This research has important implications 
for global health donors’ funding policies and approaches in 
addition to recipient countries’ transition planning.

InTroduCTIon
Middle- income status is a threshold often 
used by foreign aid donors to measure a coun-
try’s ability to finance its own government or 
health systems. Crossing this threshold can act 
as a trigger to reduce or withdraw foreign aid, 
known as transition or graduation from offi-
cial development assistance (ODA). Despite 
aggregate economic gains, the World Bank1 

WHAT Is ALrEAdY KnoWn on THIs ToPIC
 ⇒ Loss of external funding from a variety of sources can 

make it difficult to fill financial gaps with domestic re-
sources. Multilateral donors tend to have more explicit 
graduation policies than bilateral donors. For example, 
Gavi, the Vaccine Alliance (Gavi), has a clear graduation 
approach and policy, informed by need- driven indicators 
such as gross domestic product per capita and vaccine 
coverage rates. Meanwhile, a recent study shows that 
bilateral donors behave strategically. It is unclear if there 
is interaction between bilateral and multilateral donors.

WHAT THIs sTudY Adds
 ⇒ This study found bilateral donors behave in a similar 

manner to Gavi when it comes to funding health sys-
tems in low and middle- income countries. A country 
would receive $3.1 million less all sector official devel-
opment assistance (ODA) on average from a bilateral 
donor, and $0.6 million less health ODA, after they grad-
uate from Gavi than prior to graduation. Assuming all 
other factors remain the same, for every additional 1% a 
country would receive from Gavi, it would receive 0.14% 
more ODA and 0.16% more health ODA from individual 
bilateral donors. Gavi’s transition was observed to have 
a larger negative impact on bilateral ODA in the longer 
term. We found that former colonies did not see a de-
cline in aid after Gavi graduation.

HoW THIs sTudY MIGHT AFFECT rEsEArCH, 
PrACTICE or PoLICY

 ⇒ Our study observed that some countries may be at risk 
of losing donor resources for health from a multitude 
of sources around the same time. However, countries 
that have a strategic interest in bilateral donors may 
be spared from such funding cliffs. This research has 
important implications for global health donors’ funding 
policies and approaches in addition to recipient coun-
tries’ transition planning.
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finds that middle- income countries are still home to most 
of the world’s poorest people. Additionally, these types of 
aggregate income- based thresholds can result in donors 
behaving similarly to each other, ultimately leading to 
simultaneous ‘transitions’ out of country support. Even 
when a country is considered to have reached middle- 
income status, and potentially perceived as capable of 
‘self- reliance’, Silverman2 and Yamey et al3 find that the 
simultaneous loss of external funding from a variety of 
sources can make it difficult to fill financial gaps with 
domestic resources.

McDade et al4 find that multilateral donors tend to 
have more explicit graduation policies than bilateral 
donors.4 Gavi, the Vaccine Alliance (Gavi), has a clear 
graduation approach and policy, informed by need- 
driven indicators such as gross domestic product (GDP) 
per capita and vaccine coverage rates, a paper by Bharali5 
finds. Although not the only factor involved in decision- 
making, the ‘middle- income threshold’ is a major deter-
minant in Gavi’s approach. Gavi’s support is designed 
to primarily target lower- income countries,6 and once a 
country crosses over the low- income eligibility threshold, 
which is based on average gross national income per 
capita, countries begin the accelerated transition phase 
and phase out of support. If bilateral donors are using 
the same set of criteria or following Gavi’s lead, countries 
may see their aid decrease from multiple donors once 
they meet Gavi graduation criteria.

Bilateral donors may not apply graduation criteria 
equally. Recent scholarship by Bermeo7 shows that bilat-
eral donors behave strategically. They may be more likely 
to continue their funding, or even fill a funding gap left 
by Gavi graduation, if they have a strategic interest in the 
recipient. This continued support by bilateral donors of 
strategically important countries would result in less stra-
tegic countries being disproportionately disadvantaged 
by graduation from eligibility in multilateral programmes.

Gulrajani and Silcock8 of The Overseas Development 
Institute (ODI) highlight this phenomenon in the 2020 
‘Principled Aid Index’, which ranks donors on how they 
strike a balance between global solidarity and protecting 
their national interests. ODI uses the framing ‘principled 
nationalism’ to describe when foreign aid protects donor 
interests while advancing global values. This phenom-
enon has yet to be explored specifically within the health 
sector.

We hypothesise that bilateral donors will follow Gavi’s 
lead, except in recipient countries where donors have 
significant strategic interests. We anticipate that these 
countries are likely to continue receiving bilateral health 
aid even after a transition from Gavi, and will not be left 
behind. Countries that are not strategically important 
to bilateral donors are unlikely to continue receiving 
significant bilateral health aid after Gavi graduation 
and could be at risk of a fiscal cliff from a multitude of 
donors. Here, this study aims to address three research 
questions: (1) Have bilateral donors followed Gavi’s deci-
sion in financing countries (and in transitioning out of 

countries)? (2) Have bilateral donors treated different 
graduated countries differently, based on ‘strategic 
interest’? and (3) What kinds of countries were more 
vulnerable to ‘simultaneous’ transitions and financial 
cliffs after Gavi transition?

METHods
This is an observational dyadic analysis using longitudinal 
data. To assess the impact of Gavi graduation and funding 
on bilateral donors’ behaviour, we collected country- level 
ODA and health ODA data for all Gavi- eligible countries 
between 2009 and 2018, and paired donor and recipient 
country in a specific year to conduct dyadic analysis. We 
selected Gavi as our multilateral donor because it is a 
health- focused multilateral donor, has an explicit gradu-
ation policy and has a large enough sample of countries 
that have graduated. Our models incorporate health- 
sector specific variables into the general aid allocation 
framework used by Bermeo.9 10

sample and data
Our main analysis examines dyadic aid disbursement 
between 2009 and 2017. Our unit of analysis is an aid 
disbursement from a donor to a recipient for a given year; 
for example, funding from the USA to Kenya for health 
for the year 2009. We began our analysis in 2009 because 
Gavi started reporting to the Organization for Economic 
Cooperation and Development (OECD) in 2009, and 
the latest year of data available for most variables is 2018. 
This ending time point also avoids confounding factors 
created by the COVID- 19 pandemic that might not be 
indicative of broader patterns. However, many dependent 
variables have been lagged 1 year to allow policy effect 
on aid disbursement (ie, GDP in 2017 will affect the aid 
disbursement in 2018.) We analyse country- level data for 
17 OECD bilateral donors to 77 Gavi eligible countries.

We select bilateral donors that contribute at least 1% 
of total bilateral ODA or bilateral health ODA during the 
study period. For recipient countries, we analyse coun-
tries that either currently are, or were, eligible for Gavi 
funding during the study period. The list of donors and 
countries can be found in online supplemental appen-
dices 1 and 2. A full list of variables and sources can be 
found in table 1.

We checked for patterns in how bilateral aid is chan-
nelled through multilateral agencies (‘bi/multi’ chan-
nelling) to ensure that we were not inadvertently double 
counting or misinterpreting our findings if, for example, 
donors continued to fund Gavi graduates through bi/
multi channels. Although bi/multi channels are used 
by some health donors, Gavi does not seem to be a 
channel that is commonly used. There are some projects 
that report bi/multi aid where Gavi is the multilateral 
channel, although these are so infrequent that we believe 
these may be reported erroneously to the OECD system.

Dependent variables
To explore donor behaviour within the health sector and 
beyond, we assess total ODA across all sectors (OECD 
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purpose code 1000) and health sector ODA (OECD 
purpose codes 120 and 130). Our goal in assessing both 
types of ODA is to observe if Gavi funding affects total 
ODA and health sector ODA differently. We recognise 
the possibility of aid fungibility, where resources desig-
nated for one sector may be used in another. Assessing 
both types of ODA helps us minimise the potential for 
missing such a phenomenon within our data. We report 
country- level bilateral disbursements since these are 
representative of funds received; a comparable analysis 
with commitments shows no substantive difference in 
findings.

Key explanatory variables
We used Gavi graduation status, which is a binary variable, 
as the first explanatory variable to observe the impact of 

Gavi funding level on other bilateral donors. Years of and 
before the graduation were coded as ‘0’ and each subse-
quent year after graduation was coded as ‘1’ for a given 
recipient. There are 23 countries that have graduated 
from Gavi’s support (online supplemental appendix 1) 
and the year of graduation has been used to set up the 
Gavi graduation status.

We include Gavi disbursement, which is a contin-
uous variable, as another explanatory variable to assess 
the impact of Gavi’s support on other bilateral donors’ 
behaviour.

Control variables
We use a number of control variables from Bermeo.10 In 
particular, we use several donor–recipient relationship 
variables that represent potential strategic relationships 

Table 1 List of variables

Definition Approach Data source

Dependent variables

All sector ODA Purpose code: total all sectors (1000) (Million constant 2017 US$) Logged (1+) OECD Creditor Reporting System (CRS) 
database21

Health ODA Purpose codes: sum of health (120), populational policies and 
programmes (130) and social mitigation of HIV/AIDS (16 064) (Million 
constant 2017 US$)

Logged (1+)

Explanatory variables

Gavi graduate Years of and before the graduation were coded as ‘0’ and each 
subsequent year after graduation were coded as ‘1’ for a given recipient 
(see online supplemental appendix 1 for full list)

Lagged Gavi website22

Gavi disbursements Gavi ODA disbursements, recipient country level (Million constant 2017 
US$)

Logged (1+) and 
lagged

OECD CRS database21

Recipient–donor relationship control variables

Distance Distance between donor and recipient capital cities (km) Logged EUGene v. 3.2 software23

Donor imports Donor imports from the recipient in a given year (Million constant 2017 
US$)

Logged and lagged International Monetary Fund’s Direction of 
Trade Statistics24

Migrants The population stock of migrants from a recipient country residing in a 
donor country in a given year

Logged (1+) and 
lagged

OECD25

Colony 1 if the recipient was ever a colony of the donor and 0 otherwise Coded from the Central Intelligence 
Agency World Factbook26

US military Military assistance a country receives from the USA in a given year 
(Million constant 2017 US$)

Logged (1+) US Agency for International Development 
Greenbook27

Donor exports Donor exports to a recipient in a given year (Million constant 2017 US$) Logged and lagged International Monetary Fund’s Direction of 
Trade Statistics24

Recipient control variables

Population Population size of recipient country (Million) Logged (1+) Penn World Table version 6.328

Income Gross domestic product per capita (Constant 2017 US$) Logged and lagged Penn World Table version 6.328

Disaster The total number of people affected or killed as a result of natural 
disasters in a country in a given year

Logged Center for Research on the Epidemiology 
of Disasters (CRED) International Disaster 
Database29

Civil war 1 if a recipient experienced one or more civil wars in a given year and 0 
otherwise

Lagged The Peace Research Institute Oslo (PRIO) 
Armed Conflict Dataset30

Democracy Average of a recipient’s score on the civil liberties and political rights; 1 
is most democratic and 7 least democratic

Lagged The Freedom House’s Freedom in the 
World data set31

U5MR Mortality rate, under- 5 (per 1000 live births) Lagged World Development Indicators32

DTP3 Diphtheria- tetanus- pertussis (DTP3) immunisation coverage among 
1 year- olds (%)

Lagged WHO33

HDI Human Development Index (%) Lagged United Nations Development 
Programme34

Notes: All financial data is reported in constant 2017 US$, using conversion methods as outlined in Turner et al.35 We used the natural log of (one plus) to adjust the skewed 
distribution of variables. Some variables have been lagged 1 year to allow policy effect. Gavi graduate and Gavi disbursement have been lagged 1, 3 and 5 years, respectively, to 
observe the effect in the short and longer term.
ODA, official development assistance; OECD, Organization for Economic Cooperation and Development.
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between donor and recipient. These variables include 
distance between donor and recipient country, migra-
tion from recipient to donor, donor imports, US military 
assistance, donor exports and status as a former colony of 
the donor (table 1). We also include variables to capture 
recipient characteristics, including population, income 
level, natural disasters, civil war and democracy.

Given our focus on the health sector, we have added 
several health- specific variables. We use indicators that 
Gavi frequently uses in its graduation policy, such as 
diphtheria- tetanus- pertussis (DTP3) coverage, in addi-
tion to commonly used health indicators like the under- 
five mortality rate (U5MR) and the Human Development 
Index (HDI). In selecting control variables, efforts were 
made to include measures that are available for most 
country years.

Gavi graduation status is interacted with donor–recip-
ient relationship variables to assess the impact of these 
bilateral relationships on a recipient’s vulnerability to 
losing bilateral aid when it graduates from Gavi eligibility.

data analysis and robustness check
Following the guidance outlined in Wooldridge,11 we use 
the Ordinary Least Square (OLS) regression model on 
all sector ODA and Tobit models on health ODA with 
left censoring at 0, fixed effects on donors and years, and 
robust standard errors clustered on dyad.10 OLS regres-
sion model was selected for all sector ODA which is a 
continuous variable. We chose the Tobit model on health 
ODA because it is a limited dependent variable that is 
continuous over most of its distribution but has approx-
imately one- third valued 0.12 The Tobit model assumes a 
single decision where ‘0’ is treated as a corner solution 
and the Tobit model is estimated by maximum likelihood. 
There is no consensus in aid literature about the model 
selection. Tobit models were presented in the main text 
for their simplicity in interpretation. Fixed effects for 
year and donor are included in all Tobit and OLS models, 
following the rationale outlined by Bermeo.10 In short, 
this analysis assumed that donors’ behaviours are non- 
random and follow fixed patterns across different years.

We also use alternative models as robustness check, 
including Tobit model with robust standard errors clus-
tered on donors, and two- part model, when applicable. 
Two- part model is another approach to handle data with 
massive 0s. Two- part model is a selection equation model 
using probit or logit with a binary dependent variable indi-
cating whether or not the observation has positive values 
for aid, followed by a level equation estimated using OLS 
and restricted to those observations with strictly positive 
aid values. The results from two- part models were similar 
to the Tobit model thus we presented the two- part model 
in the online supplemental appendix.

To identify features that might make recipient coun-
tries more vulnerable to funding cliffs, we examine the 
coefficients on interaction terms between Gavi gradua-
tion status and donor–recipient relationship variables. 
When focusing on individual donors, we examine the top 

three bilateral health ODA donors (USA, UK and Japan). 
We also conducted analysis on the only bilateral donor 
that does not contribute to Gavi (Belgium) among the 17 
donors included in this study.

We use Stata SE 15.0 for all analyses.

Irb
This study used publicly available data without any indi-
vidual information. Ethical clearance is not applicable.

rEsuLTs
We find that Gavi graduation has a negative association 
with bilateral all sector ODA (p<0.05) (table 2, M1) and 
health ODA (p<0.05) (table 2, M3). This means that after 
a country graduates from Gavi, its ODA from bilateral 
donors declines, on average. Assuming all other factors 
remain the same, a country would receive $3.1 million 
less all sector ODA on average from a bilateral donor, 
and $0.6 million less health ODA, after they graduate 
from Gavi than prior to graduation. Graduation tended 
to have a larger effect in percentage term on health ODA 
than all sector ODA on average.

Additionally, we find that Gavi disbursement was posi-
tively associated with bilateral ODA (p<0.05) (table 2, 
M2) and health ODA (p<0.05) (table 2, M4). Assuming 
all other factors remain the same, for every additional 
1% a country would receive from Gavi, it would receive 
0.14% more ODA and 0.16% more health ODA from 
individual bilateral donors. Again, Gavi’s disbursement 
brought more percentage of change to health ODA than 
to total ODA.

Two- part models for health ODA have similar findings 
to the main models in table 2 that Gavi graduates receive 
less bilateral health ODA and may be less likely to receive 
bilateral health ODA (online supplemental appendix 
4 Table S4.1, M3- 1 and M3- 2). Higher amounts of Gavi 
disbursement are associated with a greater likelihood 
of receiving bilateral health ODA, and with receiving 
more bilateral health ODA conditional on receiving Gavi 
disbursement (online supplemental appendix 4 table 
S4.1, M4- 1 and M4- 2).

Several variables indicating the recipient’s strategic 
interest to the donor are also associated with total bilat-
eral ODA (table 2 M1) and health ODA (table 2 M3 
and M4). We found a positive association between bilat-
eral aid (all sector ODA and health ODA) and sending 
migrants to donor countries, being a former colony, and 
receiving US military support, though not all of the asso-
ciations reached statistical significance. Distance from a 
donor (p<0.05) and the level of exports received from a 
donor are negatively associated with bilateral all sector 
ODA and health ODA, indicating bilateral donors tend 
to provide more ODA to nearby countries and countries 
receiving fewer exports from the donor.

Several specific features of Gavi countries are asso-
ciated with more total bilateral ODA and health ODA 
(table 2). We see a positive association with population 
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Table 2 Impact of Gavi funding and graduation on bilateral donor ODA

Variable All sector ODA Health ODA

(M1) (M2) (M3) (M4)

Gavi graduate −0.371*** −0.471***

(0.107) (0.115)

Gavi disbursement 0.138*** 0.164***

(0.0292) (0.0304)

Recipient- donor relationship variables

Distance −0.588*** −0.571*** −0.444*** −0.426***

(0.102) (0.0999) (0.0962) (0.0941)

Donor imports −0.0186 −0.0182 0.0199 0.0195

(0.0233) (0.0232) (0.0240) (0.0239)

Migrants 0.0340 0.0298 0.0437* 0.0380

(0.0234) (0.0236) (0.0242) (0.0240)

Colony 0.244*** 0.243*** 0.0961 0.0971

(0.0917) (0.0916) (0.0932) (0.0929)

US military 0.116*** 0.101*** 0.0321 0.0150

(0.0222) (0.0220) (0.0220) (0.0218)

Donor exports −0.0253 −0.0181 −0.0503* −0.0412

(0.0264) (0.0261) (0.0264) (0.0261)

Recipient variables

Population 0.420*** 0.357*** 0.375*** 0.298***

(0.0349) (0.0379) (0.0347) (0.0362)

GDP per capita −0.380*** −0.395*** −0.485*** −0.502***

(0.0779) (0.0774) (0.0775) (0.0769)

Disaster 0.0236*** 0.0215*** 0.00754* 0.00541

(0.00426) (0.00427) (0.00423) (0.00425)

Civil war 0.139* 0.116 −0.0383 −0.0687

(0.0730) (0.0718) (0.0723) (0.0717)

Democracy −0.0499** −0.0442** −0.0739*** −0.0667***

(0.0206) (0.0204) (0.0197) (0.0193)

U5MR −0.00490*** −0.00464*** −0.00204 −0.00161

(0.00170) (0.00169) (0.00167) (0.00165)

DTP3 coverage 0.000857 0.000108 0.00642*** 0.00557**

(0.00233) (0.00233) (0.00235) (0.00235)

HDI −0.662 −0.0302 −1.079* −0.297

(0.586) (0.573) (0.584) (0.573)

Constant 9.317*** 9.013*** 7.120*** 6.499***

(1.194) (1.187) (1.311) (1.297)

Observations 10 275 10 247 10 245 10 247

R- squared 0.462 0.464

Model OLS OLS Tobit Tobit

Fix effects (FE) Donor, year Donor, year Donor, year Donor, year

Cluster Dyad Dyad Dyad Dyad

Notes: Dependent variable is the log of (one plus) all sector aid disbursement (or health aid disbursement) from donor to recipient in year t. All 
variables except Gavi Graduate, Colony, Civil War, Democracy, U5MR, DTP3 coverage and HDI are measured in natural logs. *p<0.10, **p<0.05, 
***p<0.01.
Two- part model for health ODA can be found in online supplemental appendix 4 Table S4.1.
DTP3, diphtheria- tetanus- pertussis; GDP, gross domestic product; HDI, Human Development Index; ODA, official development assistance; U5MR, 
under- five mortality rate.
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(p<0.05), disaster and DTP3 coverage, and a negative 
association with GDP per capita (p<0.05), democracy 
(p<0.05), under- five mortality and HDI. This means that 
countries with large populations, that have experienced 
natural disasters, and have higher DTP3 coverage receive 
more all sector and health bilateral ODA. Additionally, 
countries that are more democratic, have lower GDP per 
capita, lower under- five mortality rates and lower HDI 
receive more all sector and health bilateral ODA. This 
signals that higher values of some measures of recipient 
need are associated with more bilateral ODA and health 
ODA.

We compared the impact of Gavi transition on bilateral 
ODA from USA, UK, Japan and Belgium, respectively 
(online supplemental appendix 3). For a country that 
graduated from Gavi, it tended to have less all sector ODA 
from USA and Japan (p<0.05) but more from UK and 
Belgium than it did before graduation (online supple-
mental appendix 3 table S3.1). Controlling for other 
variables, country would receive less health ODA from 
USA (p<0.05), UK and Japan after their Gavi graduation, 
except for Belgium (online supplemental appendix 3 
table S3.2). Gavi disbursement was positively associated 
with all sector and health ODA from the four donors 
(p<0.05 for USA, UK and Japan) (online supplemental 
appendix 3). There were several clear areas of homoge-
neity and heterogeneity across variables (online supple-
mental appendix 3). Positive associations with all types 
of ODA were found for migrants (except for Belgium), 
US military, population, civil war (except for Belgium) 
and DTP3 (except for USA), while negative associations 
were observed for distance (except for UK and Belgium), 
GDP per capita and democracy. Former colony status 
had negative association with total ODA and health ODA 
in USA and UK but positive for Japan and Belgium. US 
military assistance was positively associated with all sector 
and health ODA from USA and Japan but the association 
was negative with UK and Belgium’s health aid (online 
supplemental appendix 3).

In the longer term, Gavi graduate remains a nega-
tive association with bilateral all sector ODA (p<0.05) 
and health ODA (p<0.05) (table 3) and 5 years’ impact 
is larger than 3 year’s impact. Gavi disbursement also 
remain positive association with bilateral ODAs (p<0.05) 
(table 3) and the effect size tends to be smaller in longer 
terms.

Finally, we interacted Gavi graduation with selected 
variables to further investigate the joint influence of Gavi 
graduation and the aforementioned factors on bilateral 
donor behaviour (table 4). We found that former colo-
nies do not see a decline in aid after Gavi graduation.

dIsCussIon
Our study found evidence supporting our hypothesis 
that bilateral donors generally follow Gavi’s lead. Coun-
tries that receive more ODA from Gavi also receive more 
bilateral ODA and Gavi graduate countries tend to see 
declines in bilateral health and all sector ODA. However, 
this trend does not occur for countries that are of stra-
tegic interest to bilateral donors. This finding is similar to 
previous work that donors have strategic interests when 
allocating their ODA.10 13 In particular, a country that is 
a former colony is likely to see sustained funding despite 
Gavi graduation status. Overall, need- based recipient 
indicators matter for non- graduates: these factors corre-
spond to more ODA. This is also aligned with another 
work.14 Yet former colonial status matters for sustained 
funding on graduation.

This research has several implications. First, it shows 
that donors tend to behave similarly. It is therefore 
plausible that simultaneous transitions, such as those 
highlighted by Silverman,2 could leave many countries 
in a vulnerable financing position. Such transitions and 
reduction of ODA also have a large impact in the longer 
terms. Planning and preparing for transitions out of 
aid should be given more attention, particularly for 
those donors who do not have explicit or transparent 

Table 3 Time effect of Gavi funding and graduation on bilateral donor ODA

Variable

All sector ODA Health ODA

Lag 3 years Lag 3 years Lag 5 years Lag 5 years Lag 3 years Lag 3 years Lag 5 years Lag 5 years

M5 M6 M7 M8 M9 M10 M11 M12

Gavi graduate −0.551*** −0.687*** −0.619*** −0.621***

(0.156) (0.186) (0.170) (0.200)

Gavi disbursement 0.139*** 0.126*** 0.155*** 0.141***

(0.0303) (0.0333) (0.0319) (0.0366)

Observations 7969 7942 5877 5852 7969 7942 5877 5877

R- squared 0.472 0.474 0.489 0.491

Model OLS OLS OLS OLS Tobit Tobit Tobit Tobit

Fix effects (FE) Donor, year Donor, year Donor, year Donor, year Donor, year Donor, year Donor, year Donor, year

Cluster Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad

Notes: Dependent variable is the log of (one plus) all sector aid disbursement (or health aid disbursement) from donor to recipient in year t. *p<0.10, **p<0.05, ***p<0.01. Other 
variables are included in the model and can be found in online supplemental appendix 4 table S4.2.
ODA, official development assistance.
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approaches. In the next decade, over a dozen of lower- 
middle income countries are expected to graduate 
from donor assistance, including the most populous 
countries in Asia (India) and Africa (Nigeria).3 As our 
findings indicated, those countries are suspected to 
experience fund cliff after simultaneous graduations 
from multiple donors. Without properly managing 
the transition process, backsliding effects might occur, 
leaving a large number of households without proper 
health services.15 Several plans might support the tran-
sition process including developing a transition plan in 
advance, shifting ODA on vertical programmes towards 
developing a more sustaining and resilient health 
system and mobilising domestic resources to health 
sector.16 17

Second, pinning ODA allocation to aggregate or 
national- level indicators may lead to funding declines in 
some countries despite large ‘pockets of poverty’. Most of 
the world’s poor live in middle- income countries, many 
of which have lost ODA despite continuing to have large 
pockets of high mortality in these regions of poverty. 
There is an opportunity to rethink how health ODA 
should be allocated to best serve the poor, in whichever 
country they may be. For example, Gavi and IDA have 
specifically incorporated subnational poverty indicators 
or broader subnational poverty focus into their aid policy 
and routine monitoring process and such subnational 
and poverty- oriented approaches should be considered 
by more donors to tackle the poverty issue in middle- 
income countries.18 Particular focus should be paid 
to transitioning countries that may not be of strategic 
interest to bilateral donors, as these settings will be the 
most at risk of funding cliffs.

The Commission on Investing in Health19 has also argued 
that one important way for donors to help improve the health 
of the poor living in middle- income countries that have grad-
uated from ODA is to fund global public goods for health. 
These goods include research and development for diseases 
of poverty, polio and malaria elimination, pooled procure-
ment of drugs and vaccines to bring down drug prices. 
Schäferhoff et al20 argue that ‘countries such as China and 
India would substantially benefit from collective purchasing 
of commodities, market shaping to reduce drug prices and 
increased international efforts to control multidrug- resistant 
tuberculosis’.

While we aimed to select the most appropriate methods 
to perform our analysis, we are aware of several limitations 
in our work. First, we do not analyse the role of emerging 
bilateral donors, such as China, given data availability issues. 
Second, some aid data were not included in the model 
due to missing values. However, missing values accounted 
for less than 1% of the total sample size, and therefore we 
found it appropriate to exclude. Finally, while we aim to 
include variables and proxies that are both used in previous 
similar analyses and appropriate for our research question, 
our models may not have captured some important factors. 
However, our R- square indicates that our models perform 
well.

ConCLusIon
Bilateral donors behave in a similar manner to Gavi when 
it comes to funding the health sector in low and middle- 
income countries. Therefore, some countries may be at risk 
of losing donor resources for health from a multitude of 
sources around the same time. However, countries that are 
of strategic interest to bilateral donors may be spared from 
such funding cliffs. This research has important implications 
for global health donors’ funding policies and approaches in 
addition to recipient countries’ transition planning.
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Appendix 1 Gavi eligible countries included in analysis  
77 countries are/were eligible to receive Gavi support during the study period and among the 77 

countries, 23 countries have graduated from Gavi support.  

 Gavi eligible countries  Graduation year  
Samples included in analysis (and reasons for 

exclusion) 

1 Afghanistan  170 

2 Albania 2013 * 150 

3 Angola 2017 157 

4 Armenia 2017 148 

5 Azerbaijan 2017 126 

6 Bangladesh  170 

7 Benin  149 

8 Bhutan 2015 114 

9 Bolivia 2017 166 

10 Bosnia and Herzegovina 2011* 164 

11 Burkina Faso  163 

12 Burundi  163 

13 Cambodia  166 

14 Cameroon  152 

15 Central African Republic  149 

16 Chad  141 

17 China (People's Republic of) 2006* 168 

18 Comoros  64 

19 Congo  128 

20 Côte d'Ivoire  149 

21 Cuba 2016 68 

22 Democratic People's Republic of Korea  Excluded: HDI and GDP data not available 

23 Democratic Republic of the Congo  Excluded: Distance not available 

24 Djibouti  62 (2012-2017): GDP data incomplete 

25 Eritrea  73 (2009-2012): GDP data incomplete 

26 Ethiopia  170 

27 Gambia  138 

28 Georgia 2017 151 

29 Ghana  170 

30 Guinea  138 

31 Guinea-Bissau  129 

32 Guyana 2016 83 

33 Haiti  154 

34 Honduras 2015 161 

35 India  153 

36 Indonesia 2016 165 

37 Kenya  170 

38 Kiribati 2016 46 
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39 Kyrgyzstan  128 

40 Lao People's Democratic Republic  139 

41 Lesotho  124 

42 Liberia  153 

43 Madagascar  143 

44 Malawi  161 

45 Mali  160 

46 Mauritania  131 

47 Moldova 2016 141 

48 Mongolia 2015 143 

49 Mozambique  170 

50 Myanmar  165 

51 Nepal  170 

52 Nicaragua 2020 163 

53 Niger  158 

54 Nigeria  168 

55 Pakistan  170 

56 Papua New Guinea  91 

57 Rwanda  165 

58 Sao Tome and Principe  68 

59 Senegal  160 

60 Sierra Leone  160 

61 Solomon Islands  73 

62 Somalia  Excluded: HDI not available 

63 South Sudan  Excluded: Distance not available 

64 Sri Lanka 2015 163 

65 Sudan  170 

66 Tajikistan  139 

67 Tanzania  168 

68 Timor-Leste 2017 Excluded: Distance not available  

69 Togo  141 

70 Turkmenistan 2007* 72 

71 Uganda  170 

72 Ukraine 2010* 158 

73 Uzbekistan 2020 113 

74 Viet Nam 2019 167 

75 Yemen  158 

76 Zambia  166 

77 Zimbabwe  170 

Source: Gavi website. Gavi graduation year indicates the final year of support before becoming fully self-financing. 

*Denotes countries where support ended prior to the establishment of a formal transition policy. These countries 

transitioned when their GNI per capita exceeded the eligibility threshold. 

The following eligible countries are completely or partially excluded from the analysis due to missing values: Timor-

Leste, South Sudan, DRC, Somalia, Eritrea (ends in 2012), DPRK 
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Appendix 2 Bilateral donors included in analysis (n=17)  

 Bilateral donors 

1 Australia 

2 Belgium 

3 Canada 

4 Denmark 

5 France 

6 Germany 

7 Ireland 

8 Italy 

9 Japan 

10 Korea 

11 Netherlands 

12 Norway 

13 Spain 

14 Sweden 

15 Switzerland 

16 United Kingdom 

17 United States 
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Appendix 3 Additional analysis on four donors 
Table S3.1  Impact of Gavi transition and other factors on all sector ODA from specific donors  

Variable US US UK  UK0 JP JP BL BL 

 (M27) (M28) (M29) (M30) (M31) (M32) (M33) (M34) 

Gavi graduate -0.586*  0.0689  -0.883**  0.207  

 (0.341)  (0.294)  (0.343)  (0.235)  

Gavi disbursement   0.309***  0.227**  0.237***  0.0485 

  (0.0959)  (0.0992)  (0.0825)  (0.0783) 

Donor-recipient relationship variables       

Distance -0.506 -0.583* 0.402 0.393 -1.375*** -1.408*** 0.00896 -0.0266 

 (0.321) (0.320) (0.416) (0.405) (0.198) (0.210) (0.277) (0.271) 

Donor imports  0.113* 0.114* 0.0776 0.0615 -0.0670 -0.0535 -0.134* -0.143* 

(0.0633) (0.0650) (0.0879) (0.0840) (0.0452) (0.0494) (0.0778) (0.0769) 

Migrants  0.0453 0.0280 0.0776 0.0667 0.00847 0.00861 -0.0708 -0.0704 

 (0.0835) (0.0836) (0.0949) (0.0927) (0.0464) (0.0538) (0.0804) (0.0809) 

Colony -0.177 -0.188 -0.337 -0.415 0.389** 0.418** 0.998*** 0.971*** 

 (0.266) (0.251) (0.329) (0.306) (0.188) (0.197) (0.273) (0.274) 

US military  0.361*** 0.323*** 0.203*** 0.167*** 0.117** 0.101** 0.0407 0.0292 

 (0.0650) (0.0587) (0.0511) (0.0531) (0.0470) (0.0493) (0.0504) (0.0518) 

Donor exports  -0.210*** -0.194** -0.200** -0.171* 0.0713 0.0651 0.0642 0.0767 

(0.0790) (0.0791) (0.100) (0.0972) (0.0586) (0.0630) (0.0832) (0.0835) 

Recipient variables         

Population   0.634*** 0.507*** 0.801*** 0.710*** 0.518*** 0.402*** 0.384*** 0.371*** 

 (0.123) (0.113) (0.132) (0.116) (0.0554) (0.0858) (0.0800) (0.0788) 

GDP per capita  -0.411** -0.410** -0.814** -0.709** -0.182 -0.250 -0.886*** -0.859*** 

(0.192) (0.191) (0.310) (0.285) (0.146) (0.185) (0.259) (0.258) 

Disaster  0.00864 0.00408 -0.00662 -0.00783 0.0164* 0.0132 -0.00357 -0.00293 

 (0.0158) (0.0157) (0.0187) (0.0192) (0.00951) (0.00985) (0.0115) (0.0113) 

Civil war 0.239 0.173 1.074*** 0.978*** 0.186 0.143 -0.0436 -0.0844 

 (0.269) (0.245) (0.342) (0.335) (0.134) (0.141) (0.237) (0.244) 

Democracy -0.120* -0.108 -0.180** -0.167** -0.121*** -0.108** -0.0341 -0.0279 

 (0.0708) (0.0668) (0.0758) (0.0753) (0.0399) (0.0438) (0.0604) (0.0606) 

U5mr -0.000657 -0.00102 0.000856 0.000220 4.42e-05 0.000801 -0.00678 -0.00717 

 (0.00452) (0.00418) (0.00830) (0.00842) (0.00273) (0.00293) (0.00611) (0.00595) 

Dtp3 coverage -0.00399 -0.00639 0.0197* 0.0178 0.00510 0.00413 0.00294 0.00202 

(0.00649) (0.00594) (0.0111) (0.0114) (0.00402) (0.00467) (0.00734) (0.00761) 

HDI -0.909 0.186 -0.673 -0.194 0.706 1.737* 0.956 1.082 

 (1.342) (1.312) (1.830) (1.618) (0.865) (0.889) (1.816) (1.835) 

         

Constant 11.64*** 11.52*** 2.860 2.152 15.32*** 15.06*** 7.666** 8.065** 

 (3.763) (3.883) (5.204) (5.055) (2.047) (2.267) (3.273) (3.288) 

         

Observations 697 695 635 633 706 704 583 582 

R-squared 0.629 0.646 0.600 0.605 0.685 0.681 0.426 0.425 

Model OLS OLS OLS OLS OLS OLS OLS OLS 

FE Year Year Year Year Year Year Year Year 

Cluster Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad 

Notes: Dependent variable is the log of (one plus) all sector aid disbursement from donor to recipient in year t. All 

variables except Gavi Graduate, Colony, Civil War, Democracy, U5MR, DTP3 coverage and HDI are measured in 

natural logs. *p<0.10, **p<0.05, ***p<0.01. 
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Table S3.2  Impact of Gavi transition and other factors on health ODA from specific donors  

Variable US US UK  UK0 JP JP BL BL 

 (M35) (M36) (M37) (M38) (M39) (M40) (M41) (M42) 

Gavi graduate -1.216**  -0.602  -0.328*  0.0113  

 (0.545)  (0.515)  (0.176)  (0.300)  

Gavi disbursement   0.474***  0.258**  0.151***  0.0310 

  (0.134)  (0.125)  (0.0435)  (0.0697) 

Donor-recipient relationship variables       

Distance 0.0712 -0.0248 0.637 0.693 -0.572*** -0.607*** 0.230 0.231 

 (0.446) (0.459) (0.520) (0.513) (0.154) (0.150) (0.334) (0.330) 

Donor imports  0.170 0.177 0.293** 0.279** 0.00718 0.00932 -0.148 -0.150* 

(0.113) (0.117) (0.128) (0.123) (0.0419) (0.0393) (0.0910) (0.0911) 

Migrants  0.140 0.116 0.185 0.173 0.0669** 0.0666** -0.0849 -0.0860 

 (0.116) (0.112) (0.133) (0.129) (0.0340) (0.0329) (0.0892) (0.0891) 

Colony -0.314 -0.299 -0.402 -0.442 0.301** 0.294** 0.622** 0.610** 

 (0.361) (0.336) (0.391) (0.380) (0.139) (0.136) (0.312) (0.309) 

US military  0.155* 0.105 -0.00996 -0.0402 0.147*** 0.131*** -0.0295 -0.0347 

 (0.0794) (0.0759) (0.108) (0.105) (0.0451) (0.0438) (0.0482) (0.0492) 

Donor exports  -0.124 -0.110 -0.284* -0.259* -0.0263 -0.0224 0.0437 0.0483 

(0.123) (0.125) (0.158) (0.153) (0.0447) (0.0427) (0.0944) (0.0948) 

Recipient variables         

Population   0.668*** 0.457*** 0.875*** 0.752*** 0.181*** 0.112* 0.386*** 0.374*** 

 (0.151) (0.141) (0.172) (0.160) (0.0584) (0.0608) (0.0913) (0.0922) 

GDP per capita  -0.678** -0.725** -1.138*** -1.103*** -0.143 -0.144 -0.740** -0.734** 

(0.298) (0.294) (0.400) (0.371) (0.110) (0.106) (0.363) (0.366) 

Disaster  -0.0250 -0.0311 -0.0352 -0.0386* 0.0246*** 0.0226*** 0.00619 0.00624 

 (0.0205) (0.0201) (0.0225) (0.0224) (0.00806) (0.00803) (0.0135) (0.0134) 

Civil war -0.0848 -0.177 0.935** 0.875** 0.0497 0.0151 -0.158 -0.174 

 (0.327) (0.307) (0.372) (0.378) (0.162) (0.160) (0.249) (0.251) 

Democracy -0.259*** -0.240*** -0.337*** -0.324*** -0.0379 -0.0324 -0.0295 -0.0259 

 (0.0835) (0.0780) (0.0965) (0.0948) (0.0448) (0.0424) (0.0578) (0.0574) 

U5mr 0.00217 0.00203 0.00399 0.00488 0.000895 0.00118 -0.00414 -0.00402 

 (0.00708) (0.00660) (0.00908) (0.00919) (0.00267) (0.00263) (0.00636) (0.00641) 

Dtp3 coverage 0.00862 0.00519 0.0320** 0.0310** 0.00411 0.00324 0.0141 0.0139 

(0.0118) (0.0112) (0.0124) (0.0126) (0.00409) (0.00393) (0.00884) (0.00894) 

HDI -2.438 -0.533 -3.567* -2.407 -0.761 -0.243 1.141 1.306 

 (1.699) (1.586) (1.923) (2.033) (0.932) (0.885) (3.199) (3.333) 

         

Constant 6.134 6.187 0.695 -0.857 6.100*** 6.015*** 2.527 2.357 

 (5.779) (6.010) (6.327) (6.296) (1.817) (1.818) (3.646) (3.650) 

         

Observations 697 695 635 633 706 704 583 582 

Model Tobit Tobit Tobit Tobit Tobit Tobit Tobit Tobit 

FE Year Year Year Year Year Year Year Year 

Cluster Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad 

Notes: Dependent variable is the log of (one plus) health aid disbursement from donor to recipient in year t. All 

variables except Gavi Graduate, Colony, Civil War, Democracy, U5MR, DTP3 coverage and HDI are measured in 

natural logs. *p<0.10, **p<0.05, ***p<0.01. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

 doi: 10.1136/bmjgh-2023-012953:e012953. 8 2023;BMJ Glob Health, et al. Mao W



Appendix 4 Alternative models 

Table S4.1 Two-part analysis on health ODA 

Variables  M3-1 M3-2 M4-1 M4-2 

Gavi graduate -0.170 -0.359***   

 (0.107) (0.120)   

Gavi disbursement   0.0923*** 0.116*** 

   (0.0283) (0.0291) 

Recipient-donor relationship variables     

Distance -0.0710 -0.288*** -0.0755 -0.300*** 

 (0.0651) (0.0806) (0.0656) (0.0822) 

Donor imports  0.00308 0.00835 0.00485 0.00872 

 (0.0241) (0.0219) (0.0241) (0.0218) 

Migrants  0.0455** 0.0199 0.0486** 0.0238 

 (0.0224) (0.0226) (0.0226) (0.0225) 

Colony 0.0768 0.0108 0.0863 0.00652 

 (0.0787) (0.0825) (0.0787) (0.0824) 

US military  -0.0102 0.0252 0.000675 0.0366* 

 (0.0194) (0.0201) (0.0196) (0.0201) 

Donor exports  -0.00889 -0.0426* -0.0149 -0.0488** 

 (0.0264) (0.0237) (0.0265) (0.0239) 

Recipient variables     

Population   0.163*** 0.213*** 0.203*** 0.268*** 

 (0.0351) (0.0324) (0.0334) (0.0307) 

GDP per capita  -0.340*** -0.287*** -0.338*** -0.275*** 

 (0.0740) (0.0797) (0.0738) (0.0791) 

Disaster  0.00276 0.00468 0.00373 0.00610 

 (0.00416) (0.00398) (0.00414) (0.00396) 

Civil war -0.0117 -0.0636 0.0103 -0.0401 

 (0.0686) (0.0658) (0.0687) (0.0664) 

Democracy -0.0452** -0.0466*** -0.0501*** -0.0511*** 

 (0.0191) (0.0173) (0.0192) (0.0174) 

U5MR 6.27e-05 -0.00194 9.91e-06 -0.00227 

 (0.00152) (0.00146) (0.00152) (0.00148) 

DTP3 coverage 0.00533** 0.00118 0.00592** 0.00179 

 (0.00233) (0.00219) (0.00233) (0.00218) 

HDI 0.0688 -0.518 -0.312 -1.076* 

 (0.544) (0.634) (0.531) (0.639) 

Year -0.0262***  -0.0123**  

 (0.00667)  (0.00613)  

Constant 55.11*** 5.957*** 27.44** 6.263*** 

 (13.51) (1.029) (12.49) (1.025) 

Observations 10,275 6,926 10,247 6,906 

R-squared  0.396  0.399 

Model Probit OLS Probit OLS 

Fix Effects (FE)  Donor, Year  Donor, Year 

Cluster Dyad Dyad Dyad Dyad 

Notes: Dependent variable is the log of (one plus) health aid disbursement from donor to recipient in year t. All 

variables except Gavi Graduate, Colony, Civil War, Democracy, U5MR, DTP3 coverage and HDI are measured in 

natural logs. *p<0.10, **p<0.05, ***p<0.01. 
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Table S4.2 Full models of time effect of Gavi funding and graduation on bilateral donor ODA 

Variable All sector ODA Health ODA 

Lag 3 years Lag 3 years Lag 5 years Lag 5 years Lag 3 years Lag 3 years Lag 5 years Lag 5 years 

M6 M5 M8 M7 M10 M9 M12 M11 

Gavi graduate -0.551***  -0.687***  -0.619***  -0.621***  

 (0.156)  (0.186)  (0.170)  (0.200)  

Gavi 

disbursement 

 0.139***  0.126***  0.155***  0.141*** 

 (0.0303)  (0.0333)  (0.0319)  (0.0366) 

Recipient-donor relationship variables     

Distance -0.608*** -0.581*** -0.636*** -0.616*** -0.450*** -0.424*** -0.440*** -0.427*** 

 (0.107) (0.105) (0.108) (0.107) (0.101) (0.0978) (0.102) (0.100) 

Donor imports  -0.0563** -0.0486* -0.0822*** -0.0753*** -0.0052 0.0021 -0.0109 -0.0088 

 (0.0250) (0.0250) (0.0275) (0.0274) (0.0264) (0.0263) (0.0301) (0.0300) 

Migrants  0.0207 0.0211 -0.0080 -0.0031 0.0337 0.0330 0.0345 0.0347 

 (0.0255) (0.0258) (0.0269) (0.0271) (0.0263) (0.0262) (0.0281) (0.0279) 

Colony 0.225** 0.245** 0.237** 0.270*** 0.0928 0.111 0.0968 0.123 

 (0.0959) (0.0956) (0.0998) (0.0999) (0.0990) (0.0980) (0.104) (0.103) 

US military  0.105*** 0.0923*** 0.0929*** 0.0835*** 0.0264 0.0124 0.0265 0.0126 

 (0.0232) (0.0226) (0.0242) (0.0237) (0.0235) (0.0231) (0.0244) (0.0242) 

Donor exports  0.0098 0.0095 0.0238 0.0228 -0.0271 -0.0268 -0.0259 -0.0219 

 (0.0281) (0.0276) (0.0299) (0.0296) (0.0287) (0.0281) (0.0307) (0.0303) 

Recipient variables        

Population   0.446*** 0.372*** 0.491*** 0.419*** 0.391*** 0.307*** 0.406*** 0.334*** 

 (0.0373) (0.0397) (0.0395) (0.0412) (0.0367) (0.0380) (0.0390) (0.0396) 

GDP per capita  -0.311*** -0.349*** -0.176 -0.218** -0.443*** -0.480*** -0.411*** -0.443*** 

 (0.0909) (0.0913) (0.111) (0.111) (0.0899) (0.0893) (0.115) (0.114) 

Disaster  0.0237*** 0.0234*** 0.0170*** 0.0188*** 0.0053 0.0051 -0.0015 -0.0002 

 (0.0046) (0.0046) (0.0049) (0.0048) (0.0047) (0.0047) (0.0051) (0.0051) 

Civil war 0.100 0.0983 0.0882 0.102 -0.0428 -0.0511 -0.0656 -0.0715 

 (0.0787) (0.0773) (0.0832) (0.0827) (0.0781) (0.0780) (0.0835) (0.0850) 

Democracy -0.0426** -0.0456** -0.0315 -0.0408* -0.0676*** -0.0698*** -0.0642*** -0.0701*** 

 (0.0214) (0.0211) (0.0220) (0.0218) (0.0206) (0.0202) (0.0214) (0.0211) 

U5MR -0.0057*** -0.0053*** -0.0101*** -0.0096*** -0.0030 -0.0025 -0.0043* -0.0039 

 (0.0019) (0.0019) (0.0024) (0.0024) (0.0018) (0.0018) (0.0024) (0.0024) 

DTP3 coverage -0.0002 -0.0010 -0.0031 -0.0031 0.0057** 0.0048* 0.0048* 0.0041 

 (0.0024) (0.0024) (0.0025) (0.0025) (0.0025) (0.0025) (0.0026) (0.0026) 

HDI -1.152 -0.415 -2.717** -2.091* -1.601** -0.764 -2.258** -1.565 

 (0.785) (0.783) (1.083) (1.094) (0.753) (0.750) (1.095) (1.099) 

Constant 9.490*** 9.194*** 9.785*** 9.658*** 7.338*** 6.802*** 7.497*** 7.127*** 

 (1.221) (1.212) (1.251) (1.259) (1.352) (1.329) (1.408) (1.378) 

Observations 7,969 7,942 5,877 5,852 7,969 7,942 5,877 5,852 

R-squared 0.472 0.474 0.489 0.491     

Model OLS OLS OLS OLS Tobit Tobit Tobit Tobit 

Fix Effects (FE) Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Donor, 

Year 

Cluster Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad 

Notes: Dependent variable is the log of (one plus) health aid disbursement from donor to recipient in year t. All 

variables except Gavi Graduate, Colony, Civil War, Democracy, U5MR, DTP3 coverage and HDI are measured in 

natural logs. *p<0.10, **p<0.05, ***p<0.01. 
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Table S4.3 Impact of Gavi transition on different types of bilateral ODA and country vulnerability 

Variable All sector 

ODA  

Health 

ODA  

All sector 

ODA  

Health 

ODA  

All sector 

ODA  

Health 

ODA  

All sector 

ODA  

Health 

ODA  

All sector 

ODA  

Health ODA  All sector 

ODA  

Health 

ODA  

All sector 

ODA  

Health 

ODA  

 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 

Gavi graduate -0.563 -0.525 -1.262 -1.227 -0.227 -0.347 -0.217 0.028 -0.457*** -0.511*** -0.246 -0.423** -0.158 -0.299 

 (1.715) (1.730) (1.204) (1.288) (0.180) (0.218) (0.624) (0.624) (0.135) (0.146) (0.163) (0.179) (0.192) (0.236) 

Interactions               

Gavi graduate * 

distance  

0.050 0.078 0.105 0.089           

(0.188) (0.180) (0.141) (0.150)           

Gavi graduate * 

donor imports 

0.152 0.159   -0.021 -0.017         

(0.106) (0.130)   (0.029) (0.030)         

Gavi graduate * 

migrants 

0.002 -0.037     -0.013 -0.040       

(0.053) (0.059)     (0.054) (0.053)       

Gavi graduate * 

colony  

0.255 0.055       0.358** 0.171     

(0.217) (0.250)       (0.179) (0.208)     

Gavi graduate * 

US military  

-0.010 0.029         -0.071 -0.027   

(0.070) (0.069)         (0.065) (0.067)   

Gavi graduate * 

donor exports  

-0.196* -0.192           -0.031 -0.0240 

              

Recipient-donor relationship variables           

Distance -0.609*** -0.462*** -0.609*** -0.460*** -0.585*** -0.442*** -0.589*** -0.446*** -0.599*** -0.448*** -0.594*** -0.445*** -0.585*** -0.442*** 

 (0.107) (0.103) (0.107) (0.102) (0.101) (0.096) (0.102) (0.096) (0.102) (0.097) (0.103) (0.097) (0.101) (0.096) 

Donor imports  -0.021 0.019 -0.018 0.020 -0.018 0.020 -0.018 0.021 -0.020 0.019 -0.018 0.012 -0.019 0.02 

 (0.024) (0.024) (0.023) (0.024) (0.023) (0.024) (0.023) (0.024) (0.023) (0.024) (0.023) (0.024) (0.023) (0.024) 

Migrants  0.030 0.043* 0.034 0.044* 0.033 0.042* 0.035 0.045* 0.032 0.043* 0.034 0.044* 0.032 0.042* 

 (0.024) (0.025) (0.023) (0.024) (0.024) (0.024) (0.024) (0.024) (0.024) (0.024) (0.023) (0.024) (0.024) (0.024) 

Colony 0.235** 0.094 0.247*** 0.099 0.240*** 0.0927 0.244*** 0.096 0.228** 0.089 0.252*** 0.099 0.239*** 0.092 

 (0.095) (0.097) (0.093) (0.094) (0.092) (0.094) (0.092) (0.093) (0.092) (0.094) (0.092) (0.094) (0.092) (0.094) 

US military  0.114*** 0.030 0.116*** 0.0322 0.114*** 0.031 0.115*** 0.031 0.114*** 0.031 0.119*** 0.033 0.113*** 0.030 

 (0.023) (0.023) (0.022) (0.022) (0.023) (0.022) (0.022) (0.022) (0.022) (0.022) (0.022) (0.022) (0.023) (0.022) 

Donor exports  -0.017 -0.046* -0.027 -0.051* -0.021 -0.047* -0.025 -0.050* -0.024 -0.050* -0.026 -0.051* -0.019 -0.046* 

 (0.028) (0.027) (0.026) (0.026) (0.027) (0.026) (0.026) (0.026) (0.027) (0.027) (0.026) (0.026) (0.027) (0.027) 

Recipient variables              

Population   0.427*** 0.379*** 0.420*** 0.375*** 0.423*** 0.377*** 0.420*** 0.376*** 0.426*** 0.377*** 0.419*** 0.374*** 0.424*** 0.378*** 

 (0.036) (0.036) (0.035) (0.035) (0.036) (0.036) (0.035) (0.035) (0.036) (0.035) (0.035) (0.035) (0.035) (0.036) 

GDP per capita  -0.378*** -0.498*** -0.383*** -0.488*** -0.385*** -0.489*** -0.386*** -0.501*** -0.372*** -0.481*** -0.387*** -0.488*** -0.386*** -0.489*** 

 (0.082) (0.085) (0.078) (0.078) (0.078) (0.077) (0.082) (0.083) (0.078) (0.078) (0.078) (0.078) (0.078) (0.077) 

Disaster  0.022*** 0.007* 0.024*** 0.007* 0.024*** 0.008* 0.024*** 0.008* 0.023*** 0.007* 0.023*** 0.007* 0.0235*** 0.007* 

 (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) 

Civil war 0.134* -0.043 0.139* -0.038 0.135* -0.042 0.139* -0.040 0.136* -0.040 0.141* -0.0375 0.134* -0.043 

 (0.073) (0.072) (0.073) (0.072) (0.073) (0.072) (0.073) (0.072) (0.073) (0.072) (0.073) (0.073) (0.073) (0.072) 
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Democracy -0.050** -0.072*** -0.051** -0.075*** -0.048** -0.072*** -0.050** -0.073*** -0.049** -0.073*** -0.053** -0.075*** -0.048** -0.072*** 

 (0.021) (0.020) (0.021) (0.020) (0.020) (0.019) (0.020) (0.019) (0.021) (0.020) (0.021) (0.020) (0.020) (0.019) 

U5mr -0.005*** -0.002 -0.005** -0.002 -0.005*** -0.002 -0.005*** -0.002 -0.005*** -0.002 -0.005*** -0.002 -0.005*** -0.002 

 (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) 

Dtp3 coverage 0.000 0.006** 0.0001 0.006*** 0.001 0.007*** 0.001 0.006*** 0.001 0.006*** 0.000 0.006** 0.001 0.007*** 

 (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003) (0.002) (0.002) 

HDI -0.733 -1.000 -0.662 -1.075* -0.617 -1.044* -0.619 -0.944 -0.720 -1.108* -0.678 -1.083* -0.614 -1.043* 

 (0.610) (0.642) (0.585) (0.585) (0.585) (0.580) (0.605) (0.629) (0.586) (0.586) (0.583) (0.584) (0.585) (0.580) 

Year 0.427*** 0.379*** 0.420*** 0.375*** 0.423*** 0.377*** 0.420*** 0.376*** 0.426*** 0.377*** 0.419*** 0.374*** 0.424*** 0.378*** 

 (0.036) (0.036) (0.035) (0.035) (0.035) (0.036) (0.035) (0.035) (0.036) (0.035) (0.035) (0.035) (0.035) (0.036) 

Constant -0.378*** -0.498*** -0.383*** -0.488*** -0.385*** -0.489*** -0.386*** -0.501*** -0.372*** -0.481*** -0.387*** -0.488*** -0.386*** -0.489*** 

 (0.082) (0.085) (0.078) (0.078) (0.078) (0.077) (0.082) (0.083) (0.078) (0.078) (0.078) (0.078) (0.078) (0.077) 

               

Observations 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 10,275 

R-squared 0.463  0.462  0.462  0.462  0.462  0.462  0.462  

Model OLS Tobit OLS Tobit OLS Tobit OLS Tobit OLS Tobit OLS Tobit OLS Tobit 

FE Donor, 

Year 

Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Donor, 

Year 
Cluster Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad Dyad 

Notes: Dependent variable is the log of (one plus) health aid disbursement from donor to recipient in year t. All variables except Gavi Graduate, Colony, Civil 

War, Democracy, U5MR, DTP3 coverage and HDI are measured in natural logs. *p<0.10, **p<0.05, ***p<0.01. 
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