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ABSTRACT
Introduction  The COVID-19 vaccine donation process 
allegedly prioritised national interests over humanitarian 
needs. We thus examined how donors allocated vaccines 
by recipient country needs versus donor national 
interests and how such decisions varied across donation 
channels (bilateral vs COVAX with country earmarking) or 
exposure to foreign aid norms (membership status in the 
Development Assistance Committee—DAC).
Methods  We used the two-part regression model to 
examine how the probability of becoming a recipient 
country and the volume of vaccines received were 
associated with recipient countries’ needs (disease burden 
and GDP per capita), donor countries’ interests (bilateral 
trade volume and voting distance in the United Nations 
General Assembly) and recipient countries’ population 
size. The analysis further interacted the determinants with 
channel and DAC status.
Results  Donors preferentially selected countries with 
higher disease burden, lower GDP per capita, closer trade 
relations, more different voting preferences, and smaller 
populations. Compared with bilateral arrangements, 
COVAX encouraged more needs-based considerations 
(lower GDP per capita), less interest-based calculus 
(more distant economic relations and voting preferences) 
and larger population size. Compared with the DAC 
counterparts, the non-DAC donors focused more on 
politically and economically aligned countries but also on 
less economically developed countries. As for the volume 
of vaccines donated, countries received more vaccines if 
they had tighter trade relations with donors, more different 
voting patterns than donors, and larger populations. COVAX 
was associated with raising the volumes of vaccines to 
politically distant countries, and non-DAC donors donated 
more to countries with stronger trade relations and political 
alignment.
Conclusion  Donors consider both recipient needs and 
national interests when allocating COVID-19 vaccines. 
COVAX and DAC partially mitigated donors’ focus on 
domestic interests. Future global health aid can similarly 
draw on multilateral and normative arrangements.

INTRODUCTION
Over the last several decades, global health 
aid has garnered increasing attention, as the 
amount of global health aid has increased 
dramatically. During this process, the role, 

content and structure of global health has 
increasingly transformed from solidarity 
in maximising human health and welfare 
to pragmatic foreign policies that enhance 
donor countries’ interests.1 The global health 
aid landscape thus often embeds a set of dual 
goals: on the one hand, donors value equity, 
in keeping with the ‘health for all’ prin-
ciple; on the other hand, the allocation of 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Even though COVID-19 vaccines can save lives, 
there has been no quantitative examination of what 
drives donor countries to pick a certain country and, 
once decided, how many vaccines to give.

	⇒ No previous study has examined whether COVAX 
mitigated donor interests despite significant hope 
that the COVAX initiative can improve global vaccine 
equity.

	⇒ Literature on COVID-19 vaccine donation has also 
not quantitatively contrasted the donation deter-
minants of the member states in the Development 
Assistance Committee (DAC) versus those that are 
not.

WHAT THIS STUDY ADDS
	⇒ This is the first study to show quantitatively that (1) 
the decision to allocate COVID-19 vaccines is as-
sociated with recipient countries’ needs and donor 
interests; (2) COVAX increased donors’ focus on do-
nating to economically and politically distant states; 
(3) DAC and non-DAC members considered similar 
factors, but DAC members focused less on domestic 
interests and (4) the allocation considerations dif-
fered across donors within and across DAC and non-
DAC membership.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Establishing and supporting international aid allo-
cation agencies such as COVAX can help insulate 
humanitarian aid allocation processes from national 
interests.

	⇒ Implementing and encouraging international con-
sensus on norms of donations that focus on recipi-
ent needs, as in the case of DAC, can also be helpful.
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global health aid may prioritise state objectives.2 Without 
genuine commitment to health and solidarity, prevent-
able morbidity and mortality could escalate unnecessarily. 
It is thus crucial to objectively evaluate to what extent 
global health actors are dedicated to health improve-
ment by piercing through the global health actors’ veil 
of rhetoric.

We leverage the context of COVID-19 vaccine dona-
tion to assess how donors balance their domestic inter-
ests against humanitarian considerations. Not only have 
critics expressed that donor countries’ interests have 
again tainted this humanitarian process,3 studying how 
the donors’ allocate their donations in this context 
offers two additional advances. First, because COVID-19 
vaccines can prevent death more readily than monetary 
aid, the humanitarian concerns may outweigh the donor 
countries’ self-interests, highlighting the upper bound 
for the emphasis on humanitarian concerns. Second, 
because the initial set of COVID-19 vaccines was life-
saving and could generate significant benefits for recip-
ient countries’ government during a particularly dire 
situation, donor countries could buy much more good-
will via COVID-19 vaccines than traditional monetary aid. 
This consideration may thus highlight the upper bound 
of national interests as well. COVID vaccine donations 
thus highlight the upper bounds of both humanitarian 
and nationalistic determinants. Determinants that were 
not significantly associated with COVID-19 vaccine dona-
tion decisions are therefore unlikely to be significant 
determinants in other foreign aid situations as well, and 
the global health researchers can productively focus their 
attention elsewhere when examining determinants of 
foreign aid.

It is not enough to simply examine the extent to which 
such dual goals persist in global health. Identifying how 
specific arrangements can increase the weight of the 
humanitarian considerations relative to nationalistic 
tendencies can help the global health community learn 
how to set up global health aid in the future such that 
humanitarian considerations can outweigh nationalistic 
tendencies and move towards health for all.

The first possible arrangement is to establish a multi-
lateral donation allocation process. Traditionally, donor 
and recipient countries negotiate bilateral agreements 
with each other, but these arrangements encourage 
donors to opportunistically target countries that serve 
domestic interests. During COVID-19, the leading global 
health organisations developed an alternative channel 
of vaccine donation. The COVID-19 Vaccines Global 
Access (hereafter ‘COVAX’) ensured that COVID-19 
vaccines would be ‘distributed equitably, effectively and 
transparently’. However, COVAX nevertheless allowed 
donors to earmark vaccines for specific recipient coun-
tries (hereafter ‘COVAX specified’). In fact, such dona-
tions constituted the majority of COVAX-distributed 
vaccines. By October 2021, up to 75% of COVAX vaccines 
were earmarked.3 Studying the COVAX specified 
vaccines is more analytically advantageous relative to the 

non-earmarked COVAX vaccines. The non-earmarked 
COVAX vaccines are pooled together as a single pool of 
vaccines, so there is less readily identifiable origin and 
destination country. In contrast, the COVAX specified 
vaccines carry both origin and destination countries, 
so they can be readily compared against the traditional 
bilaterally donated vaccines.

The second setup stems from how the global community 
has historically mitigated national interests. The Develop-
ment Assistance Committee (DAC) in the Organisation 
for Economic Co-operation and Development includes 
30 of the world’s biggest donors. Even though some DAC 
donors have used global health aid to achieve diplo-
matic goals,1 the DAC targets their official development 
assistance to countries with lower income per capita. 
In contrast, donors not part of this group (non-DAC 
donors) do not adhere to a set of unifying guidelines that 
focus on recipient country needs. Such non-DAC donors 
are making up a formidable proportion of the global 
foreign aid, growing in absolute amount of donation for 
the last 50 years such that by 2016, they contributed to 
about 13.1% of the global financial aid.4 5 However, the 
lack of explicit norms have led critics to label these coun-
tries as being more focused on national interests when it 
comes to foreign aid6 even though the lack of guidelines 
does not necessarily confirm such tendencies.

Despite all the rhetorical differences, empirical support 
to distinguish the motivation between the two groups of 
donors is lacking. Only two studies have rigorously tested 
whether the determinants of bilateral development assis-
tance allocation differed between the DAC and non-DAC 
donors, and they both suffer from methodological flaws. 
Dreher et al. found that both types of donors similarly 
allocated aid based on national interest and recipient 
countries’ merit,7 but due to data limitations, it did not 
include China and India, two of the largest non-DAC 
donors. Petrikova suggested that many non-DAC donors 
de-emphasised recipient countries’ merit relative to their 
DAC counterparts, but the study did not directly contrast 
between the two groups the influence of each determi-
nant on donation behaviours.8

Overall then, this study addresses the primary research 
question: to what extent do the dual goals motivate the 
COVID-19 vaccine donations? To understand if and to 
what extent special multilateral global health aid arrange-
ments can encourage humanitarian focus, the study 
explores two secondary questions. First, to what extent 
did COVAX mitigate donor interests? Second, how did 
the considerations differ between the DAC and non-DAC 
members?

METHODS
Dataset
We used the UNICEF COVID-19 vaccine market dash-
board9 and Airfinity10 to capture the recipient, donor, 
volume, and channel of vaccine donation. However, they 
did not include data on the non-DAC donors’ COVAX 
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specified donations. We manually entered this data 
by examining the official government websites of the 
most significant non-DAC donors—China, India and 
Saudi Arabia. This approach only added India’s COVAX 
specified doses. Even though China joined COVAX on 
8 October 2020 and delivered its first batches through 
COVAX to Pakistan and Bangladesh on 12 August 2021, 
data were unavailable. COVAX-related data for Saudi 
Arabia were similarly unavailable.

We restricted the analysis to the period before 31 
December 2021, after which the much less lethal 
Omicron variant circulated widely. Studying this period 
thus maximises the weight of the humanitarian deter-
minants. Restricting the analysis to this time period can 
also highlight the tension between the nationalistic and 
humanitarian considerations, as donors were also strug-
gling to vaccinate their own citizens in this period.

Within the complete dataset, the analyses limited 
the donor countries to the countries whose volume of 
vaccine donation amounted to more than 1% of the total 
doses donated globally via either bilateral or COVAX 
specified channels by 31 December 2021. The cut-off 
considered the quantity of vaccine delivered rather than 
the declared supply since some donors may not follow 

through with the promises. Data from the Duke vaccine 
database showed large gaps between pledging and ship-
ping, as high as 59% unshipped for some donors as of 15 
September 2022.11 In total, the dataset captured a total 
of 12 DAC countries (USA, Japan, Poland, Germany, UK, 
Netherlands, Australia, South Korea, France, Italy, Spain, 
Canada) and 3 non-DAC countries (China, India, Saudi 
Arabia).

For recipient countries, we considered countries that 
could have received vaccine donations. We thus included 
the countries that received any donations from donors 
or belonged to the 135 low-income and middle-income 
countries group defined by the World Bank in 2020. Four 
territories (ie, Palestine, Taiwan, Kosovo and Serbia) 
were not included due to lack of data.

Figure 1 shows the distribution of the vaccine donation 
by country as of 31 December 2021. COVAX specified 
donations constituted a much larger proportion of the 
total donation than bilateral donations (474.9 million 
doses vs 233.9 million doses, or 67.0% vs 33.0%, respec-
tively). The bilateral donations were roughly evenly 
split between the DAC and non-DAC donors (50.7% vs 
49.3%, respectively). Of the countries that donated via 
bilateral channels, China donated the most (97.8 million 

Figure 1  Vaccine donation of major countries as of 31 December 2021.
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doses), followed by the USA (59.2 million doses), and 
this rapidly dropped off by the third-highest country 
Japan (17.1 million doses) and fourth India (13.5 million 
doses). As for the COVAX-specified donations, 92.0% of 
them came from DAC donors.

The recipient country characteristics drew from the 
WHO’s COVID-19 dashboard, which covers each coun-
try’s disease burden (ie, cumulative number of COVID-19 
cases and deaths until 31 December 2021).12 The World 
Bank provided additional data on each country’s popula-
tion size and Gross Domestic Product (GDP) per capita 
in 2019.13

The dataset on donor countries’ interests was based 
on the United Nations (UN) Comtrade data,14 which 
characterises the average volume of export from donor 
to recipient countries between 2017 and 2019. We also 
leveraged a dataset from Bailey et al15 that captured the 
alignment of voting preferences in UN General Assembly 
between 2017 and 2019. The voting alignment variable 
quantified the absolute distance between a pair of states’ 
foreign policy preferences, where smaller distances indi-
cated higher voting alignment.

Outcome variables
The study measured two outcome variables, similar 
with the literature of development assistance.7 The first 
stage—gatekeeping—determines whether a recipient 
country will receive any vaccines from a specific donor 
country, measured via a binary variable (0 for no and 1 
for yes). The second level-setting stage is measured by the 
number of vaccine doses that a recipient country received 
from a specific donor country.

Explanatory variables
Drawing on previous studies,7 16 17 we considered two 
categories of explanatory variables: recipient need and 
donor interest.

For recipient need, we included the cumulative 
COVID-19 cases and deaths until 31 December 2021. We 
also included the recipient countries’ GDP per capita. 
We expected that higher case or mortality level and lower 
GDP per capita to reflect strong needs of vaccines, as 
such countries may have higher disease burden or need 
more resources to quell COVID-19 outbreaks.

Donor interest was measured in terms of economic 
interest (bilateral trade volume) and political interest 
(voting alignment in the UN General Assembly). Higher 
bilateral trade volume indicates closer trade relations, 
and donations to economic partners may reinforce 
further trade relationships. Voting alignment connotes 
stronger political alignment, and donors may reward 
their allies with vaccines.18

We also considered the recipient countries’ popula-
tion size though this variable carries a complex interpre-
tation. It may reflect recipient country needs, because 
larger countries may require more vaccines to reach 
herd immunity. However, the variable may also reflect 
national interests. Donating to countries with smaller 

population size can buy the recipient countries’ good-
will more efficiently,19 as a smaller number of doses may 
foster proportionally greater political influence.20 Lastly, 
the variable may be contaminated by operational consid-
erations. Smaller countries may be less well resourced, 
so the same amount of aid can generate more transfor-
mative effects,21 allowing the recipient country to reach 
herd immunity faster. Smaller countries may have less 
complicated bureaucracy, so the recipient can be more 
accountable.21 However, smaller countries may also have 
lower economies of scale19 and proportionally higher 
administrative costs, which may make them less attractive 
candidates. These varying considerations thus render 
this variable somewhat challenging to interpret as an 
explanatory variable.

We excluded the category of recipient merit, which 
reflects the ability for recipient countries to implement 
foreign aid. Conventionally, it includes variables charac-
terising government effectiveness and, in this case, it can 
include variables such as vaccine distribution capacity. 
We excluded this category because the consideration 
of the recipient merit is not directly relevant to exam-
ining the contrast between humanitarian or nationalistic 
consideration.

We logarithmically transformed the explanatory vari-
ables on the number of cases and deaths, GDP per capita, 
trade volume and population size, as their distributions 
were skewed to the right. We used a logarithmic base of 
two to facilitate interpretation.

Estimation method
The analysis first descriptively differentiated the recip-
ient countries’ needs and donor interests for vaccine 
allocation across the entire sample, as well as different 
channels and DAC statuses. The differences were tested 
using t test.

The analysis then used a two-part regression model 
to separately assesses (A) the probability of any vaccine 
donations (ie, gatekeeping) and (B) the number of 
vaccine donations that a particular recipient would 
receive from specific donors (ie, level setting). The sepa-
rate modelling mirrors the two-stage donation decisions. 
This modelling technique is also often superior to the 
conventional estimation methods in its handling of the 
zero-inflated dataset.22 All regression models clustered 
the regressions at the level of donor countries, since each 
donor country likely had a specific set of considerations 
that influence its allocative decisions.

We estimated the gatekeeping outcome using equation 
(1):

	﻿‍ Logit[E(Donationi)] = (β1)(Xi)‍� (1)
where the outcome variable Donation is a dummy vari-
able indicating whether the recipient country i received 
any vaccine donations (one if yes, 0 otherwise). The log 
odds value of this outcome is estimated to be a function 
of a vector of explanatory variables X, which includes the 
level of needs (ie, number of cases and GDP per capita), 
donor interests (ie, trade volume and voting distance) 
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and additional characteristics (population size) for recip-
ient country i. We specified the disease burden needs as 
the total number of cases, because donor countries have 
explicitly targeted controlling the case load to contain 
the spread, conceptualised as ‘externality’ in the litera-
ture.23 In the case of COVID-19, lowering the evolution 
speed is also an important concern.24

We estimated the level-setting outcome using equation 
(2):

	﻿‍ E[log(Vaccine amounti)] = (β1)(Xi)‍ � (2)
where the logged number of doses of vaccine delivered 
to country i is estimated via the same list of variables in 
equation (1).

To examine whether the channel and DAC status influ-
enced either of the outcomes, we repeated the equations 
(1) and (2) on the corresponding subsets of the data.

We then examined whether the channel differed 
in how they weighed the determinants by interacting 
COVAX with the vector of X variables, as shown in equa-
tions (3) and (4):

	﻿‍
Logit[E(Donationi)] =

(β1)(Xi) + (β2)(COVAXd) + (β3)(non_DACi)+

(β4)(Xi) ∗ (COVAXd) ‍�
(3)

	﻿‍
E[log(Vaccine amounti)] =

(β1)(Xi) + (β2)(COVAXd) + (β3)(non_DACi)+

(β4)(Xi) ∗ (COVAXd) ‍
 
�

(4)

where the additional term non_DAC controls for whether 
the donations originated from non-DAC donors (1 if 
the donation originated from non-DAC donors and 0 
otherwise). The key coefficients are the ‍β4‍ coefficients, 
which would be significant if determinants considered in 
COVAX significantly diverge from bilateral donations.

To examine whether the vaccine origin from non-DAC 
donors influenced the donation allocations, we nuanced 
equations (3) and (4) by interacting the vector of explan-
atory variables X with the non_DAC variable, forming 
equations (5) and (6).

	﻿‍
Logit[E(Donationi)] =

(β1)(Xi) + (β2)(COVAXd) + (β3)(non_DACi)+

(β4)(Xi) ∗ (non_DACd) ‍�
(5)

	﻿‍
E[log(Vaccine amounti)] =

(β1)(Xi) + (β2)(COVAXd) + (β3)(non_DACi)+

(β4)(Xi) ∗ (non_DACd) ‍�
(6)

The key coefficients of interest are the ‍β4‍ coefficients, 
which would be significant if the non-DAC donors’ 
considerations of determinants are significantly different 
from the DAC donors.

Robustness checks
We did two checks to ensure robustness. First, we spec-
ified recipient need using deaths instead of cases, as 
death counts may seem more pressing than case load. 
Second, we used the effective dose of vaccination to 
measure the quantity of donations. For example, the 
Janssen COVID-19 vaccine requires only one dose to be 
fully vaccinated, so we counted one dose from Janssen 
vaccine as one effective dose. For other vaccine types 
which require two doses, each dose was counted as half 
of an effective dose.

Subgroup analysis
Subgroup analysis focused on three countries—the USA, 
China and India, which all have mass manufacture capac-
ities. The USA led the DAC donors’ donation efforts by 
far while China and India led the non-DAC donors. The 
analysis focused on understanding the determinants of 
these countries’ donation behaviours by substituting the 
non_DAC term in equations (5) and (6) with specific 
countries, such that the term would take on a value of 1 
if the donation came from the specific country of interest 
and 0 otherwise.

Bias
Since there was little previous quantitative analysis on the 
determinants of vaccine donation, we based the selection 
of covariates on previous literature that examined the 
determinants of foreign aid.7 16 17 Residual confounding 
may persist to the extent that vaccine donation behav-
iours deviate from foreign aid behaviours. Also, GDP per 
capita—a recipient needs variable—is likely to be posi-
tively correlated with implementation capacity, which 
characterises the merit of a recipient country. Neglecting 
implementation capacity variables may thus overesti-
mate the magnitude of the association between GDP per 
capita and outcome variables. However, excluding merit-
based variables should not bias the estimate of the donor 
interest variables, as they should be independent of each 
other. Dropping the four territories might also bias our 
results though the few numbers of dropped observations 
should generate only minimal bias. Lastly, because the 
data could only consider the COVAX specified dona-
tions of India, the estimates around the determinants of 
COVAX specified donation may be biased.

Patient and public involvement
The design, conduct, reporting or dissemination of the 
research did not involve patients or the public.

RESULTS
Descriptive results
The descriptive statistics in table  1 shows that in terms 
of the determinants of donation, the bilateral donations 
targeted countries with higher disease burdens, but the 
COVAX specified donations were preferentially allocated 
to poorer and more populous countries. Second, COVAX 
specified donations also mitigated donor interests, where 
doses were more often allocated to countries with lower 
volume of bilateral trade or more dissimilar political pref-
erences. Lastly, the non-DAC donors allocated vaccines 
to countries with lower disease burdens, smaller popula-
tion and more similar political preferences.

Overall determinants of vaccine allocation
Table 2 shows the association of the determinants with 
the outcomes.

Using the pooled sample, as the recipient countries’ case 
load and trade volume with the donor country doubled, 
their odds of passing the gatekeeping increased by 1.05 
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and 1.39 times, respectively. Conversely, a doubling of the 
GDP per capita and population size lowered their odds 
by 0.68 and 0.80 times, respectively. More distant political 
preferences were also significantly associated with higher 
odds of passing gatekeeping, such that one unit increase 
in voting difference was associated with 2.11 times higher 
odds.

As for the level-setting stage, the only two determinants 
that retained the same direction of association were the 
bilateral trade volume and voting distance. A doubling 
of the trade volume was associated with 15% increase 
in the vaccine received, and one unit increase in voting 
distance was associated 37% with more vaccines received. 
The direction of association with population size flipped, 
such that a doubling of population was associated with 
19% increase in the vaccine received.

Determinants of vaccine allocation by channels
The directions of association for bilateral donation remained 
the same as the pooled sample at the gatekeeping stage. The 
COVAX specified allocations, however, diverged, showing 
only significant associations with countries that had worse 
economic development, stronger trade relationships and 
further voting distance. Doubling the recipient countries’ 
GDP per capita and trade volume, and one unit increase in 
voting differences were associated with 0.59, 1.25 and 1.59 
times higher odds of passing the gatekeeping, respectively. 
The COVAX specified donations were not significantly asso-
ciated with the case load and population size in the gate-
keeping stage.

Comparing the two channels showed that COVAX 
encouraged selection of countries on more humani-
tarian grounds. Recipients’ odds of passing gatekeeping 
decreased by 0.73 and 0.81 times when the recipient 

countries doubled their GDP per capita and trade volume 
with the donor countries, respectively. A doubling of the 
population size was associated with 1.60 times higher 
odds. Conversely, a one-unit increase in the recipient 
countries’ voting distance relative to donors was associ-
ated with 1.93 times higher odds of being selected.

The only conflicting finding to this trend is that 
COVAX was preferentially associated with countries with 
lower case load. A doubling of case load was associated 
with only 0.87 times the odds of passing gatekeeping.

At the level-setting stage, the patterns of significant 
determinants in bilateral and COVAX specified dona-
tions were generally similar to that observed for the 
pooled sample analysis. The main difference was that 
COVAX specified vaccines were significantly more asso-
ciated with politically dissimilar countries, such that one 
unit increase in voting differences increased the volume 
of vaccines received by 23%.

Determinants of vaccine allocation by donor types
At the gatekeeping stage, the DAC and non-DAC donors 
demonstrated similar associations to countries with 
smaller populations, lower GDP per capita, and tighter 
trade relations. However, the non-DAC donors were 
more likely than their DAC counterparts to donate to 
less economically developed countries. A doubling of the 
recipient countries’ GDP per capita was associated with 
a drop of the odds of passing gatekeeping in non-DAC 
donors to 0.81 times. The non-DAC donors, however, 
also focused more on national interests. Relative to the 
DAC donors, the odds of passing the non-DAC donors’ 
gatekeeping increased by 0.19 times with a doubling of 
the trade volume with the donor country and decreased 
by 0.29 times with a one-unit increase in voting difference 

Table 1  Descriptive characteristics of recipient countries’ characteristics across donation channels and types

Recipient country 
characteristics

Pooled Donation channels Donor types

(1) Pooled 
sample

(2) Bilateral 
donation

(3) COVAX 
specified 
donation

(4) Mean difference 
(COVAX specified 
vs bilateral) (5) DAC (6) Non-DAC

(7) Mean 
difference (non-
DAC vs DAC)

Mean quantity of vaccine 
received (millions)

1.287 (2.578) 0.916 (1.526) 1.594 (3.166) 0.678*** 1.531 (2.963) 0.821 (1.503) −0.710***

Recipient countries’ needs

 � No of COVID-19 cases 
(million)

0.665 (1.520) 0.843 (1.892) 0.517 (1.105) −0.326** 0.819 (1.753) 0.369 (0.851) −0.450***

 � No of COVID-19 deaths 
(million)

0.016 (0.044) 0.021 (0.056) 0.012 (0.030) −0.009** 0.020 (0.051) 0.008 (0.023) −0.012***

 � GDP per capita (thousands 
USD)

8.057 (8.430) 11.145 (10.665) 5.509 (4.661) −5.636*** 8.038 (8.033) 8.093 (9.166) 0.0540

Recipient countries’ relations with the donors

 � Trade volume (billions USD) 3.001 (17.795) 5.792 (26.183) 0.699 (1.383) −5.093*** 3.148 (21.021) 2.719 (8.831) −0.430

 � Voting distance 1.630 (1.104) 1.157 (1.033) 2.020 (1.006) 0.863*** 2.259 (0.802) 0.425 (0.336) −1.834***

Additional recipient countries’ characteristic

 � Population (millions) 38.427 (57.040) 32.786 (52.762) 43.080 (60.031) 10.294** 44.340 (61.797) 27.109 (44.613) −17.231***

Observation 542 245 297 356 186

Values indicate mean (SD).
*p<0.10, **p<0.05 and ***p<0.01.
DAC, Development Assistance Committee; GDP, Gross Domestic Product.
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Table 2  Regression analysis of determinants of COVID-19 vaccine donation across different channels and donor types

Pooled Donation channels Donor types

(1) Pooled 
donation

(2) Bilateral 
donation

(3) COVAX 
specified

(4) COVAX specified 
versus bilateral (5) DAC

(6) Non-
DAC

(7) Non-DAC 
vs DAC

Part 1 Gatekeeping (Logit)

COVAX specified (vs bilateral) 1.049*** 1.218 1.357*** 0.246 1.101***

(0.335) (2.284) (0.307) (0.369) (0.318)

Non-DAC vs DAC 2.431*** 2.474*** 2.158*** 2.339*** 7.893***

(0.433) (0.397) (0.321) (0.272) (2.044)

Log2(Cases+1) 0.050** 0.133*** −0.001 0.132*** 0.042 0.080*** 0.042

(0.024) (0.043) (0.030) (0.043) (0.035) (0.012) (0.034)

Log2(GDP per capita) −0.393*** −0.212** −0.534*** −0.216** −0.326*** −0.509*** −0.322***

(0.059) (0.101) (0.138) (0.101) (0.082) (0.025) (0.078)

Log2(Trade) 0.331*** 0.437*** 0.224*** 0.438*** 0.290*** 0.420*** 0.285***

(0.029) (0.072) (0.056) (0.070) (0.028) (0.104) (0.025)

Voting distance 0.751*** 0.449*** 1.020*** 0.404*** 0.856*** −0.336 0.842***

(0.115) (0.171) (0.189) (0.154) (0.101) (0.247) (0.095)

Log2(Population) −0.277*** −0.522*** −0.055 −0.520*** −0.204*** −0.488*** −0.200***

(0.054) (0.097) (0.053) (0.095) (0.065) (0.094) (0.061)

Δ * Log2(Cases+1) −0.133*** 0.038

(0.040) (0.035)

Δ * Log2(GDP per capita) −0.319* −0.213***

(0.187) (0.079)

Δ * Log2(Trade) −0.216** 0.178***

(0.109) (0.068)

Δ * Voting distance 0.660*** −1.243***

(0.204) (0.233)

Δ * Log2(Population) 0.467*** −0.330***

(0.088) (0.080)

Observations 3265 1968 1297 3265 2738 527 3265

Log pseudolikelihood −1164.146 −505.891 −574.642 −1080.918 −859.357 −274.817 −1142.648

Pseudo R2 0.207 0.316 0.177 0.264 0.188 0.197 0.221

Part 2 level-setting (OLS, log)

COVAX specified (vs bilateral) 0.228* −2.383 0.350** 0.022 0.239*

(0.129) (1.582) (0.157) (0.355) (0.138)

Non-DAC vs DAC 0.140 0.112 −0.061 0.026 −0.909

(0.338) (0.310) (0.325) (0.281) (1.823)

Log2 (cases+1) 0.022 0.029 0.031 0.029 0.037 0.003 0.033

(0.023) (0.020) (0.046) (0.020) (0.040) (0.021) (0.039)

Log2 (GDP per capita) −0.083 −0.147** −0.061 −0.150** −0.116* −0.060 −0.121**

(0.063) (0.062) (0.061) (0.065) (0.060) (0.152) (0.059)

Log2 (trade) 0.147*** 0.180*** 0.124*** 0.182*** 0.132*** 0.227*** 0.128***

(0.029) (0.035) (0.022) (0.036) (0.020) (0.030) (0.020)

Voting distance 0.367*** 0.242** 0.414*** 0.209* 0.395*** 0.100 0.404***

(0.126) (0.116) (0.155) (0.120) (0.139) (0.094) (0.138)

Log2 (population) 0.260*** 0.192*** 0.305*** 0.190*** 0.266*** 0.186*** 0.274***

(0.034) (0.064) (0.058) (0.063) (0.043) (0.042) (0.042)

Δ * Log2 (cases+1) 0.002 −0.029

(0.050) (0.043)

Continued
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relative to the donor country. The non-DAC donors 
also favoured smaller countries more—a doubling of 
the population size decreased the odds of passing gate-
keeping to 0.72 times.

At the level-setting stage, both DAC and non-DAC 
donors generally used similar criteria as gatekeeping. In 
both cases, however, the population size became posi-
tively associated with more COVID-19 vaccine delivery. 
A doubling of population size increased the number of 
vaccines received from DAC and non-DAC donors by 
27% and 19%, respectively.

When comparing the two directly, the non-DAC donors 
were significantly more likely to donate more vaccines to 
countries with higher bilateral trade volume and closer 
political preferences. The number of vaccines increased 
by 11% with a doubling of the trade volume and decreased 
by 31% with a one-unit increase in political preference.

Robustness checks and subgroup analysis
The findings were generally supported in robustness 
checks (online supplemental appendix tables A1 and 
A2). However, disease burden specified in terms of deaths 
was not a significant determinant for gatekeeping, and 
the focus on lower economically developed countries was 
also less consistently significant.

The subgroup analysis suggested different coun-
tries showed divergent priorities (online supplemental 
appendix table A3), but the pattern of recipient needs 
versus donor interests remained similar.

DISCUSSION
Our study is among the first to quantitatively demonstrate 
that despite the humanitarian call to equitably distribute 
COVID-19 vaccines for life-saving purposes, donor coun-
tries nevertheless balance humanitarian contribution 
against foreign policy interests. This is also the first study 
to quantitatively demonstrate that COVAX and DAC 

membership mitigated the donors’ tendencies to prior-
itise nationalistic interests.

Determinants of donations
The study confirmed that worse caseload and lower 
economic development are generally associated with 
higher probability of passing gatekeeping and, in some 
cases, higher volume of vaccines donated.

Donors’ economic interests matter as well. Consistent with 
the development assistance literature,25 26 higher bilateral 
trade volume is associated with both greater probability of 
passing gatekeeping and larger volumes of donations. The 
existing theory suggests that donors may wish to reinforce 
their extant commercial ties with the recipient countries.27 
Foregoing such donation may undermine future economic 
relationships. Another possibility is that the extant insti-
tutions used for trading may improve the efficiency of the 
donation process. Countries that frequently trade with each 
other may take on similar organisational structures and 
norms,28 which might lessen the bureaucratic burden for 
donation processing.

Political differences also factored into donor consider-
ations. Contrary to the conventional wisdom that coun-
tries preferentially reward their allies,18 the donors were 
more likely to pick countries which voted differently from 
them in the recent UN voting history and donate more 
vaccines to such countries. This pattern was consistent 
across donation channels and donor types.

In terms of how donors consider the importance of popu-
lation size, we found a paradoxical phenomenon. When 
recipient countries have larger populations, they have lower 
probability of passing the gatekeeping stage, but if they do 
pass it, they may receive higher levels of volumes of vaccines. 
Previous research has demonstrated such small country 
biases in bilateral and multilateral donations,25 29 as well as in 
the health aid,21 but there remain some conflicting interpre-
tations about the margins at which such small country biases 

Part 2 level-setting (OLS, log)

Δ * Log2 (GDP per capita) 0.095 0.073

(0.094) (0.140)

Δ * Log2 (trade) −0.061 0.113***

(0.041) (0.041)

Δ * Voting distance 0.226** −0.309*

(0.101) (0.161)

Δ * Log2 (population) 0.118 −0.102

(0.110) (0.063)

Observations 542 245 297 542 356 186 542

Log likelihood −786.238 −359.737 −418.368 −778.722 −501.408 −275.918 −778.998

Adjusted R2 0.587 0.577 0.580 0.594 0.594 0.539 0.594

Values indicate coefficient (SEs clustered at the level of donor countries). Δ indicates either COVAX specified channel (in column 4) or non-DAC 
status (in column 7).
*p<0.10, **p<0.05 and ***p<0.01.
DAC, Development Assistance Committee; GDP, Gross Domestic Product; OLS, Ordinary Least Squares.

Table 2  Continued

https://dx.doi.org/10.1136/bmjgh-2022-010188
https://dx.doi.org/10.1136/bmjgh-2022-010188
https://dx.doi.org/10.1136/bmjgh-2022-010188
https://dx.doi.org/10.1136/bmjgh-2022-010188
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ought to manifest.19 This is as far as we know the first empir-
ical documentation of such sharply demarcated dichotomous 
finding within a single episode of donor aid. The findings 
suggest distinctive considerations at the two stages. Perhaps 
when donors determine the target of donation, it considers 
the marginal gain for political influence and vaccine impact, 
but at the level-setting stage, it focuses on the economies of 
scale and maximising the humanitarian aid.

COVAX specified versus bilateral donations
Even though we studied the COVAX vaccine donation 
using earmarked vaccines, the findings nevertheless 
suggested that COVAX mitigated some nationalistic 
interests. First, at the gatekeeping stage, COVAX spec-
ified donations were significantly less associated with 
economically developed countries. Second, COVAX 
moved donors to focus more on countries that are less 
developed. Third, COVAX eliminated the population 
bias in the gatekeeping stage. Last, COVAX further 
strengthened donations towards countries whose voting 
behaviours were different with donors. The only nega-
tive finding of COVAX specified donation relative to the 
bilateral donation channels is that COVAX was less likely 
to be associated with disease burden than bilateral dona-
tions. This might have stemmed from COVAX’s prioriti-
sation of equitable vaccine distribution across countries 
with less emphasis on disease burden.30

The findings thus suggest that even in a suboptimal 
situation where COVAX allowed earmarking donations, it 
could be helpful. In the scenario that donor countries are 
not able to fully give up their opportunities to use foreign 
aid for domestic interests, striking the middle ground of 
using multilateral agencies to administer foreign aid may 
prove a feasible and effective compromise.

Comparison across groups of donors
The study showed that generally, non-DAC and DAC 
donors were associated with a similar panel of determi-
nants. The main difference was that the non-DAC donors 
were more likely to choose and donate more vaccines 
to countries that demonstrated tighter trade relations 
and similar voting patterns. This suggests that the DAC 
donors may be focusing less on their own domestic 
needs though these factors still impact their decisions. 
It is noteworthy that at the gatekeeping stage, non-DAC 
donors targeted poorer countries more than the DAC 
counterparts, which indicates that there may be alter-
native reasons beyond DAC norms that can encourage 
focus on lower economically developed countries. Also, 
this pattern may not apply across all member states within 
either of the groups. The subgroup analysis suggested 
that countries within both the DAC and non-DAC groups 
may demonstrate significant heterogeneity as indicated 
in the literature of development assistance.7 31

Practically, the differences suggest that the norms 
established within the DAC may be helpful in guiding 
its membership states towards less nationalistic consider-
ations. Ideally, the principles that guide DAC countries’ 

donation can also generate interest from other major 
donors. Theoretically, the heterogeneity also offers a 
unique opportunity for subsequent in-depth comparative 
case studies to understand why certain countries prefer-
entially value certain determinants.

Stages of donation
This study showed that the determinants were not 
homogeneously significant across the different 
stages of vaccine allocation. Future development 
can develop a more nuanced model of the alloca-
tion process so that future research, advocacy, and 
policy recommendations can be more targeted. Such 
a model could capture at least the following stages: 
shortlisting the recipient countries, deciding on the 
recipient countries, determining the volume of dona-
tion, and delivery of the actual vaccines.

Limitations
First, the data only allowed static assessment of the 
donation behaviours, which may miss the changes in 
donor countries’ intentions across different stages of 
the pandemic. Our study nevertheless provided novel 
evidence on the determinants of the initial vaccine dona-
tion, during which time the conflict of recipient needs 
and self-interests should have been especially prominent. 
Second, we did not differentiate between the types of 
vaccines, though we considered the effective doses as a 
robust check. The efficacy, safety, and cost vary, and more 
granular data may better distinguish the various donors’ 
trade-off considerations. Lastly, the study quantitatively 
examined the association between the determinants 
and decision outcomes, but this design is unable to illus-
trate why the countries valued certain determinants as 
specific stages. Future case studies of the decision-making 
processes can provide in-depth illustrations about the 
dynamics of foreign policy considerations.

CONCLUSION
The donor countries’ decision to donate COVID-19 
vaccine was associated with the recipient countries’ 
needs, as well as their intensity of economic interaction 
and political alignment with the donor countries. COVAX 
partially mitigated donors’ self-interests, even when it 
allowed donors to target specific recipients. The DAC 
donors showed somewhat milder nationalistic tendencies 
though the pattern of significant determinants differed 
within the groups of DAC and non-DAC countries and 
across different stages of the donation process.

Practically, foreign aid arrangements in the future can 
draw on multilateral allocation approaches such as COVAX 
or use normative arrangements like DAC to mitigate nation-
alistic tendencies for foreign aid. Theoretically, as demon-
strated by the conflicting association of population sizes 
with gatekeeping versus level setting, more detailed under-
standing of allocation decision processes can help the global 
health community better identify the mechanisms driving 
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the donation process, target advocacy efforts and improve 
aid effectiveness.
Twitter Yian Fang @YianFang2 and Sian Hsiang-Te Tsuei @SianTsuei
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