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1 BBC, ‘‘Coronavirus: Africa could be next epicentre, WHO warns,” URL:https://bbc.

in/2z772yL, April 17, 2020.
2 For example, the executive vice-president of the Center for Global Development,

Amanda Glassman, writes, ‘‘[e]conomies worldwide will be substantially weakened,
so the evolution of low-income to middle-income country status will slow down or
reverse, and—even while more is needed—broader development assistance will be at
risk.” Similarly, Madhukar Pai, the Director of Global South and the McGill
International Tuberculosis Centre, writes, ‘‘the pandemic could deplete the economies
of LMICs, and make them more dependent on international aid. HICs, having suffered
huge economic losses, could use COVID-19 as an excuse to cut development
assistance for health, and recast global health as a narrow mandate focused on
’national security’” For these quotes, see: Michael Igoe and Vince Chadwick, ‘‘After the
pandemic: How will COVID-19 transform global health and development?,” Devex,
URL:https://bit.ly/2Z964wg, April 13, 2020; Madhukar Pai, ‘‘Can We Reimagine Global
Health In The Post-Pandemic World?”, Forbes, URL:https://bit.ly/2zDXsmT, April 6,
2020.

3 For example, Frot (2009) shows that donors that experienced financ
reduced aid budgets by 15% compared to those that did not and that this
crises is long-lasting. Dang et al. (2013) also show that banking crises
reductions in aid disbursements as crisis-hit donors reduced aid disburseme
least 28%. For more evidence, direct and indirect (e.g. economic growth ra
Abbott and Jones (2020), Dabla-Norris et al. (2015), van Bergeijk (2012),
Rymaszewska (2012), and Mendoza, Jones, and Vergara (2009). It is worth no
Fuchs, Dreher, and Nunnenkamp (2014) report they do not find financial cri
robustly associated with donors’ aid budgets.
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Global pandemics are a serious concern for developing countries, perhaps particularly when the same
pandemic also affects donors of development aid. During crises at home, donors often cut aid, which
would have grave ramifications for developing countries with poor public health capacity during a time
of increased demand for health care. Because the major donors are democracies, whether they renege on
promises would depend intimately on how donor citizens respond to the specific crisis. We conduct two
survey experiments with 887 U.S. residents to examine how the 2020 COVID-19 pandemic influences
their attitudes toward aid. We demonstrate that people’s concern about the impact of COVID-19 on their
country’s financial situation reduces their support for aid. If they think that aid can help curb the next
wave of the disease at home by first alleviating its impact in developing countries, people become sub-
stantially more supportive of giving aid. In contrast, merely stressing how COVID-19 might ravage devel-
oping countries barely changes their aid attitudes. Our findings have implications for what to expect from
donors during global pandemics as well as how advocates may prevent aid from being cut.

� 2020 Elsevier Ltd. All rights reserved.
Global pandemics, such as the one due to the novel coronavirus The concern that donors may cut development aid is well-

(COVID-19) of 2020, can be particularly detrimental to people in
developing countries where existing public health systems are
already weak, vulnerable, and poorly funded. In April 2020, the
World Health Organization (WHO) warned COVID-19 could kill
300,000 people and move 30 million more into poverty in Africa.1

Many activists have implored richer countries to not just honor
previously committed development aid but to actually increase
assistance to help with the looming health crisis.2
founded. As COVID-19 and policy reactions to it ravage many tra-
ditional aid donors’ economies, like in the United States and the
United Kingdom, these governments have massively increased
domestic spending, which many worry will strain the finances of
individuals and governments. If past crises in donor countries, such
as financial crises, are a useful guide, then provisions of aid are
expected to decline (Dang, Knack, & Rogers, 2013; Dabla-Norris,
Minoiu, & Zanna, 2015; Frot, 2009; Roodman, 2008) and leave
developing countries with weaker capacities to pursue policies
on COVID-19, health, education, etc.3

Whether or not donors actually cut development funds would
depend in part on the ultimate principals in donor countries,
namely the voting public. As the major donors are democracies,
we expect politicians in these countries to be generally responsive
ial crises
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7 Translated from German by the authors. The original text is: ‘‘Es liegt in unserem
eigenen Interesse, dass wir das Virus weltweit bekämpfen. Sonst wird es in Wellen zu
uns nach Deutschland und Europa zurückkehren.” See Bundesministerium für

Y. Kobayashi, T. Heinrich and K.A. Bryant World Development 138 (2021) 105248
to changes in their voters’ attitudes (Canes-Wrone, 2015; Soroka &
Wlezien, 2010; Bueno de Mesquita & Smith, 2009).4 There are
reasons to expect COVID-19 already has and will further shift donor
citizens’ attitudes regarding development aid. Either directly or vicar-
iously, COVID-19 has made people concerned about their own and
their country’s financial situations. Pervasive lockdowns have led to
a widespread collapse of economic activity and an uncertain future,
which many governments have tried to alleviate with unprecedented
domestic spending. If citizens are concerned about financial situations,
they may believe the government cannot afford any subsequent
spending on foreign aid and support aid cuts (Heinrich, Kobayashi, &
Bryant, 2016). That is the mechanism by which COVID-19 may bring
about the grim scenario in which scarcer development aid generates
detrimental outcomes in developing countries.

However, the looming impact of COVID-19 on developing coun-
tries may also make people in donor countries acutely aware of
how dire the pandemic can be in developing countries. This per-
ception of increased need might activate a sense of greater empa-
thy, which may lead (some) people to be more supportive of aid
(Bayram & Holmes, 2020). Moreover, a particularly widespread
outbreak of COVID-19 in poorer countries might lead to a worse
second wave of cases in donor countries months later. Aid to fight
COVID-19 abroad could also have tangible health benefits at home.
Realizing that donor and recipient countries are entangled via the
high transmissibility of COVID-19, voters may favor assisting
poorer countries in order to dampen the impact of a second wave
(Steele, 2017), a rationale for development assistance called ‘‘tar-
geted development” (Bermeo, 2017).5 If activists, politicians, or
public health officials can generate such beliefs about increased need
or the ‘‘targeted development” idea, then support for aid might actu-
ally increase during the COVID-19 crisis.

In this paper, we develop and analyze two experiments in order
to examine the different channels through which COVID-19 may
shift attitudes toward foreign aid. The experiments were carried
out on April 27/28, 2020 using 887 U.S.-based respondents. In
the first experiment, we investigate how concerns about the eco-
nomic impact of the pandemic influence individual attitudes
towards aid. We assess two different types of concerns about the
economic impact of COVID-19, personal and sociotropic economic
concerns. We experimentally induce worry about each by asking
respondents to write down what makes them worried about either
personal or national (sociotropic) financial situations (Albertson &
Gadarian, 2016). We find that worries about the impact of COVID-
19 on the national financial situation cause a decrease in support
for aid by 3.3 per percentage-points [0.0, 8.9] (compared to a neu-
tral control condition).6 In contrast, worries about one’s personal
financial situation are not significantly associated with support for
aid (0.0 percentage-points [�5.2, 3.5]).

The second experiment exposes respondents to a message link-
ing COVID-19 to increased hardships for people in poorer countries
or to a message suggesting aid that helps African countries deal
with COVID-19 will also have public health benefits at home in sev-
eral months. These messages mimic arguments by pro-
development activists that wish to increase support for aid. The
results demonstrate that messages that convey anticipated detri-
mental health consequences in developing countries barely move
aid support. The changes compared to a control condition are
around zero with wide uncertainty (0.0 [-6.1, 10.0]). In contrast,
4 Specifically on the link between public opinion and aid policy, see: Milner (2006),
Eisensee and Strömberg (2007), Milner and Tingley (2010), Van Belle (2004), Nielsen
(2013), Heinrich (2013), Heinrich, Kobayashi, and Long (2018), Abbott and Jones
(2020).

5 See also Folch, Hernandez, Barragan, and Franco-Paredes (2003).
6 This is from an instrumental variable analysis, as we explain later. All estimates in

the text rely on reweighting the sample to the U.S. population by age, gender, and
ideology, as we also discuss in detail later.

2

messages emphasizing that helping African countries in order to
weaken the next wave of the pandemic at home generate a sizable
increase in aid support. The probability of a respondent ‘‘strongly”
favoring aid increases by 8.0 percentage-points [0.0, 18.0] com-
pared to a control condition.

Our study has implications and guidance for those who wish to
see both public support and aid commitments be sustained. Our
findings imply that if policies related to COVID-19 keep stunting
economic activity in affluent countries, opposition to development
aid is likely to grow (see also Dolan & Nguyen (2020)). Our study
suggests that this would happen because of a greater concern
about the finances of one’s own country. This is not good news
for global health or aid activists because assuaging worries about
one’s own country’s financial circumstances is not an easy task,
particularly in countries that are politically polarized or lack trust
in elites (Green, Edgerton, Naftel, Shoub, & Cranmer, 2020).

On a more positive note, beliefs over what aid spending might
effect are more malleable. However, according to our results,
focusing on messages of need and the deservingness of the recipi-
ent is not an effective method. Rather, activists need to make a
more instrumental case for aid to donor voters, which some have
already done. The German development agency managed to
increase funding for global health projects by €3.2 billion despite
job loss and massive government spending on domestic matters.
Echoing our findings, the accompanying press release states that
it is in Germany’s ‘‘interest that we combat the virus globally. If
not, it will return to us in Germany and Europe in waves.”7 The
UK International Development Secretary has also adopted this strat-
egy when discussing UK aid with the public on many occasions.8 For
example, alongside the UK Prime Minister’s announcement of a £744
million aid commitment to fight the pandemic, the International
Development Secretary was quoted in major newspapers as stating
‘‘[b]y strengthening developing countries’ health systems . . ., the
UK is playing its part in stopping the global spread of coronavirus
to save lives everywhere and protect our NHS.”9

Our findings have implications for the broader literature on aid
allocation and aid effectiveness. Ours is the first experimental evi-
dence to provide a micro-foundation for ‘‘targeted development,”
an allocation strategy increasingly pursued by aid donors since
the end of the Cold War (Bermeo, 2017), and one that has been
shown to be in play for health-related aid (Steele, 2017). In an
increasingly interconnected world where plenty of negative exter-
nalities emanate from poorer and poorly governed countries, donor
governments allocate aid to places where the potential externali-
ties are high. However, such a strategy is only sustainable if the
public consents to the provision of foreign aid. Our second experi-
ment shows that this can be the case. These findings also provide
further evidence to support the broader idea that donors’ citizens
can see foreign aid instrumentally (Heinrich et al., 2018; Kohno,
Montinola, Winters, & Kato, 2020). We will discuss additional
implications for the literatures on aid allocation, aid effectiveness,
and aid opinions in the conclusion.
wirtschaftliche Zusammenarbeit und Entwicklung, ‘‘Entwicklungsministerium legt
‘Corona-Sofortprogramm’ vor”, April 23, 2020. URL:http://www.bmz.de/20200423-1.

8 For example, see: BBC, ‘‘Coronavirus: UK gives £200m in aid to developing
nations,” URL:https://bbc.in/2DTtdue, April 12, 2020; Department for International
Development, ‘‘UK Government doubles public donations to tackle coronavirus in
vulnerable countries,” URL:https://bit.ly/3h9aBok, July 14, 2020.

9 For example, see: ‘‘PM urges countries to pull together in coronavirus battle,”
Daily Mail, URL: http://dailym.ai/398MTWE, May 3, 2020; ‘‘Boris Johnson: Covid
vaccine hunt is ’most urgent endeavor of our lives,” The Guardian, URL: https://bit.ly/
3jePyTb, May 4, 2020.
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In the next section, we develop our theoretical arguments about
the different mechanisms through which a global pandemic such
as COVID-19 may affect attitudes toward development aid spend-
ing. Subsequently, we introduce and examine the two experi-
ments. Then, we conclude by discussing the policy implications
and contributions of our study to different strands of aid research.
1. COVID-19 and Public Support for Aid

For decades, scholars have analyzed the provision of foreign aid.
Recently, health has become a focus. Not only have researchers
examined how health conditions in recipient countries affect aid
flows as a whole, but also (even more recently) how health-
targeted aid is allocated. Crucially, in line with the broader litera-
ture on aid allocation, this body of work quickly recognized and
now fully embraces the idea that (even) health aid is intrinsically
shaped by the domestic politics of donors (Lee & Lim, 2014;
Stepping, 2016; Steele, 2017; Suzuki, 2020).

However, the research on health-centric foreign aid has not
embraced two crucial aspects of global public health crises, both
of which are manifested in the COVID-19 pandemic. For one, health
issues have mostly, but not exclusively (Steele, 2017), focused on
health crises in recipient countries. For example, studies have
examined whether donors’ funding for some diseases in a recipient
country is commensurate with the burden of the diseases in that
country. However, in an increasingly globalized world, many
health crises cross borders and can easily become global issues,
as evidenced by the COVID-19 pandemic. If the goal is to under-
stand the effect of such crises on aid policy, it would be useful to
treat such crises as donor-side crises as well and examine them
as such. For the other, a growing strand in the literature has con-
vincingly demonstrated that public opinion can play a crucial role
in shaping the aid policies of traditional (democratic) donors, espe-
cially when public attention is heightened (Van Belle, 2004;
Milner, 2006; Eisensee & Strömberg, 2007; Nielsen, 2013;
Heinrich et al., 2018; Abbott & Jones, 2020).

Therefore, we ask how a global pandemic like COVID-19 may
affect donor citizens’ attitudes towards foreign aid, particularly
when donor and recipient citizens are enmeshed in the same pan-
demic. To our knowledge, only one study has tackled this question.
Dolan and Nguyen (2020) ask how personal financial circum-
stances and partisanship affect U.S. voters’ willingness to give aid
bilaterally. Their results indicate that personal exposure to
COVID-19 and job loss are negatively related to aid support. Our
study differs from theirs in crucial yet complementary ways. First,
we focus more on the worries that dire economic circumstances
might produce and less on the (objective) event giving rise to such
worries. With that, we are examining one channel connecting the
economy to aid attitudes. Second, we examine personal and socio-
tropic worries, recognizing the force that sociotropic attitudes
often have.10 Third, we proceed experimentally, alleviating the usual
concerns about omitted variables and selection effects.11

We begin our study by first establishing a theoretical frame-
work under which we can examine the questions of interest to
us. As it is rooted in existing research, we ensure that knowledge
can accumulate across different fields of study in foreign aid.
Two specific mechanisms emerge from our framework. First,
10 Among many, see Huddy, Feldman, Capelos, and Provost (2002), Hainmueller and
Hopkins (2014), Mansfield and Mutz (2009), Tanaka (2016), and Heinrich and
Peterson (2020).
11 They also examine effects on people’s willingness to give funds to international
organizations. They find that exposure to COVID-19, either by contracting COVID-19
themselves or knowing a loved one who has, and losing their jobs are positively
associated with higher support for U.S. financial contributions to international
institutions like WHO that coordinate global efforts on COVID-19.

3

COVID-19 may impact the financial livelihood of one’s household
(Heinrich et al., 2016; Dolan & Nguyen, 2020) and of the country.
Second, a looming pandemic in developing countries can spur per-
ceptions of deservingness and the need of recipients (Bayram &
Holmes, 2020), but it can also be the source of a negative external-
ity for one’s own country down the road (Steele, 2017; Bermeo,
2017).

Our analytical framework of aid attitudes builds on recent work
which emphasizes moral concerns, material interests, beliefs over
the costliness of aid, and available financial resources as sources
of aid attitudes. First, donor citizens care about the moral conse-
quences of their government’s aid policy. They are more supportive
of giving aid to recipients that are economically poorer and demon-
strate greater respect for human rights (Allendoerfer, 2017;
Blackman, 2018). Second, they are also appreciative of the material
benefits that foreign aid brings (Heinrich et al., 2018). For example,
citizens express greater support for aid that generates easier access
to natural resources and greater counter-terrorism cooperation.
Third, when deciding whether or not to support aid, they consider
how costly aid is and howmany resources are available to the gov-
ernment to spend on policies, including foreign aid (Heinrich et al.,
2016; Heinrich & Kobayashi, 2020; Abbott & Jones, 2020). While
citizens generally do not have a good idea of how large their gov-
ernment’s budget is, how the economy is actually faring, or what
the size of their government’s aid spending is,12 they still hold
beliefs over these quantities, which in turn influence their policy
preferences (Gilens, 2001; Scotto, Reifler, Hudson, & vanHeerde
Hudson, 2017; Stevenson & Duch, 2013).

We first focus on citizens’ concerns about the economic impact
of the COVID-19 pandemic as a channel through which aid atti-
tudes are shaped. While the health impact of COVID-19 is serious
in many developed countries, economic disruptions caused by
COVID-19 and government responses to it have been severe, far-
reaching, and widely felt by many people. We argue that economic
concerns about COVID-19 affect aid support by shifting a person’s
belief over how many government resources are available to spend
on policies. Citizens do not typically learn about the size of the gov-
ernment budget directly from government reports. Instead, they
rely on information from the mass media and elites or on their
own personal economic circumstances.

We differentiate between two types of economic concerns, per-
sonal and sociotropic. First, donor citizens may rely on their per-
sonal financial situations to update their beliefs about how well
the economy is doing and how much budget is available. A past
study by Heinrich et al. (2016) makes a similar argument and finds
survey evidence that personal economic downturns are systemat-
ically related to opposition to aid. In a similar vein, we expect that
personal economic concerns about COVID-19 will lead to a
decrease in aid support.

Second, we also consider citizens’ concerns about the effects of
COVID-19 on the national economy. Plenty of evidence from vari-
ous literatures suggests that when deciding whether or not to sup-
port national policies, sociotropic considerations motivate citizens
to make judgements, but the effects of personal considerations are
highly circumscribed.13 We argue that sociotropic concerns inform
and update one’s belief about the economy and therefore influence
one’s support for aid. We expect that concerns about the national
economy will lead to reduced support for foreign aid.

The second channel stresses the effects of COVID-19 on people
in recipient countries and how news, arguments, and messages
12 See Hurst, Tidwell, and Hawkins (2017), Wood (2019), Williamson (2019), Abbott
and Jones (2020).
13 See generally among many, Huddy et al. (2002), Lewis-Beck and Stegmaier
(2000), and Kinder and Kiewiet (1981). In the context of foreign aid, see Heinrich and
Peterson (2020).
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about them influence donor-side public attitudes. Previous find-
ings demonstrate that aid opinions are malleable—new informa-
tion, and how the information is presented, strongly influence
attitudes towards aid (Baker, 2015; Heinrich & Kobayashi, 2020;
Hurst, Tidwell, & Hawkins, 2017; Scotto, Reifler, Hudson, &
vanHeerde Hudson, 2017). We focus on two types of messages that
closely mirror the dominant arguments in the mass media, elite
messaging, and academic writing: one emphasizing recipient
needs and the other focusing on the benefits of helping developing
countries for their own country.

Commentary about COVID-19 in developing countries empha-
sizes pre-existing issues such as the lack of health personnel and
budgets, inadequate medical facilities, and existing health prob-
lems (e.g., AIDS and malaria). Those wishing to shape aid opinions
combine such descriptions with a call for financial assistance to
help these countries during the COVID-19 pandemic.14 These mes-
sages are designed to raise awareness and moral concerns in the
audience (Bayram & Holmes, 2020),15 which is an important driver
of aid support in our analytical framework. If such messages are
effective, we would expect that exposure to these messages will
increase citizens’ support for aid.

Another type of message argues that rich countries should pro-
vide aid to help developing countries because doing so also benefits
themselves. The potential emergence of a secondwave of COVID-19
infections has been a serious concern, especially after seeing them in
places like Singapore and Japan. Stemming outbreaks in developing
countries can be framed as a powerfulway to prevent a secondwave
of infections at home. For example, Abiy Ahmad, the president of
Ethiopia, wrote in March 2020, ‘‘[i]f the virus is not defeated in
Africa, itwill only bounceback to the rest of theworld . . .Momentary
victory by a rich country in controlling the virus at a national level
. . .may give a semblance of accomplishment. But we all know this
is a stopgap. Only global victory can bring this pandemic to an
end.”16 Messages like this frame the health problems in developing
countries as also the donors’ own problems by emphasizing the neg-
ative spillover and contagion effects of COVID-19.

Indeed, as globalization has increased and strengthened connec-
tionsbetweenrichandpoor countries, the abilityof developedcoun-
tries to insulate themselves from problems originating outside their
borders has become weaker. Bermeo (2017) argues that in an inter-
connected world, donor countries use foreign aid to mitigate nega-
tive effects resulting from problems associated with
underdevelopment, such as the spread of infectious diseases. In
the same spirit, Steele (2017) argues that donors give health-
related aid funds to countries combating diseases that could also
threaten the donor country. We argue that this type of message
can enhance public support for aid by appealing to thematerial con-
cerns of donor citizens, in addition to their moral concerns. We
14 For example, José Maria Vera, former Oxfam International Interim Executive
Director, made a need-based argument for increased aid to developing countries by
stating, ‘‘[i]n many poor countries, which face high levels of poverty and inequality,
the challenges are even greater. The Central African Republic for example has only
three ventilators, which are vital to treat COVID-19 patients. . .[d]onors should now
prioritize emergency support to the under-funded and ill-equipped public health
systems in poor countries.” Oxfam International. ‘‘New OECD figures show interna-
tional aid woefully inadequate to fight the coronavirus crisis,” URL:https://bit.ly/
3fNNwHQ, April 16, 2020.
15 See also Hudson, Laehn, Dasandi, and vanHeerde Hudson (2019) for the role of
emotions in development appeals.
16 Abiy Ahmad, ‘‘If COVID-19 is not beaten in Africa it will return to haunt us all.”
Financial Times. URL:https://bit.ly/2Z9jnwU, March 25, 2020. Similarly, UN Secretary-
General António Guterres remarked, ‘‘[w]e are as strong as the weakest health
systems. Protecting the developing world is not a matter of charity or generosity but a
question of enlightened self-interest. The global North cannot defeat COVID-19 unless
the global South defeats it at the same time.” United Nations, ‘‘COVID-19 Must Be
Global Wake-Up Call, Secretary-General Tells World Health Assembly, Saying Virus
Has ’Brought Us to Our Knees’”, URL:https://bit.ly/3gtjz03, May 18, 2020.
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expect thatmessageswithan emphasis on thebenefits of addressing
the problems in developing countries will increase aid support.

In short, our framework allows us to examine two broad mech-
anisms that connect COVID-19 to attitudes toward foreign aid,
leading to four specific hypotheses:

� As worries about the household financial situation increase,
support for aid declines [tested in Experiment 1].

� As worries about the country’s financial situation increase, sup-
port for aid declines [tested in Experiment 1].

� When people in developing countries are seen as suffering from
COVID-19, support for aid increases [tested in Experiment 2].

� When the provision of aid is seen as helping with one’s own
country’s COVID-19 health situation, support for aid increases
[tested in Experiment 2].

2. Experiment 1: Worries about Finances

In the first experiment, we use a bottom-up, self-directed gen-
eration of worry about the current financial situation, an approach
that is commonly used in psychology (Small, Lerner, & Fischhoff,
2006; Lerner, Gonzalez, Small, & Fischhoff, 2003) and political
science (Albertson & Gadarian, 2016; Valentino, Banks,
Hutchings, & Davis, 2009). Respondents were randomly assigned
to one of three conditions: household-worry, country-worry, and
control. In the household-worry condition, respondents were
asked ‘‘to take a moment to think about the financial situation of
your household and your family. When you think about it, what
makes you worried? Please describe the biggest worries that come
to mind.” In the country-worry condition, we replaced ‘‘your
household and your family” with ‘‘your country.” The control con-
dition prompts people to write about the weather. The act of writ-
ing down worries induces the specified concerns directed toward
the object (here, either financial situation) (Albertson & Gadarian,
2016). Feelings are intended to stay neutral in the control condi-
tion as attention is directed at the weather.

Following the experimental manipulation, each respondent
answered the often-used question of whether, ‘‘on the whole, do
you favor or oppose the U.S. government giving foreign aid to poor
countries for purposes of economic development and technical
assistance?”17 The answer options are a 4-point Likert scale with
‘‘strongly oppose,” ‘‘oppose,” ‘‘favor,”, and ‘‘strongly favor.”.

We recruited 887 U.S. residents through an online survey-taking
platform, Prolific (Palan & Schitter, 2018; Peer, Brandimarte, Samat,
& Acquisti, 2017). The Oxford-based service lets researchers post
ads for surveys, which the eligible subset of the 100,000+ active
members can see. Participants are paid by researchers for their par-
ticipation.18 Those that took our job to participate in a short survey
were randomized with equal probability into the six conditions—
three for this experiment and three for the next experiment, respec-
tively. 446 people participated in the first experiment.19
17 The question is preceded by a short introduction and clarification about the term,
foreign aid. This was important, as the survey was executed when the U.S. federal
government was providing ‘‘aid” to citizens during the COVID-19 lockdown in April
2020. The statement reads: ‘‘We would like for you to consider U.S. foreign aid
spending. These are funds that the U.S government gives in order to address poverty
in poor countries, like those in Sub-Saharan Africa.”
18 The experiment was inserted into a larger survey with unrelated content.
19 As is often the case with samples recruited via online crowd-sourcing websites,
our sample skews younger (sample mean is 33.5 versus 47.4 in CCES), more male
(56.1% versus 48.8%), less conservative than the U.S. population (34.7% versus 13.3%),
more university educated (46.7% versus 30.0%), slightly less white (62.3% versus
69.8%), slightly less likely to have a very low last year’s income ($30,000 or less)
(24.5% versus 28.2%), and slightly more likely to have an income of $120,000 or more
(14.7% versus 11.4%). Therefore, we adjust all effect estimates via post-stratification
(Park, Gelman, & Bafumi, 2004) by relying on data from the Cooperative Congres-
sional Election Survey (Vavreck & Rivers, 2008).

https://bit.ly/3fNNwHQ
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https://bit.ly/3gtjz03
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We approach the analysis of the two treatments and the control
in two different ways. First, we estimate the ‘‘intent-to-treat” (ITT)
effect, comparing aid support for those treated with support from
those in the control condition. The ITT estimates are useful if we
are only interested in the effect of the act of inducing subjects to
worry about the financial situations. However, ITT estimates may
fail to measure the effect of actual worries if there is an issue of
non-compliance. Indeed, a casual inspection indicates that some
participants asked to list worries actually wrote that they were
content and not worried20 whereas others asked about the weather
mentioned worries about the COVID-19 pandemic.21 As a result, the
ITT estimates may be compromised by subjects’ non-compliance. In
our context, we can use randomized treatment assignment as an
instrumental variable (IV) to adjust for all the confounding (Gerber
& Green, 2000) stemming from propensities to not comply with
the treatment status. Although the treatment non-compliance issue
seems minor in our data (as we show later), we also conduct a sep-
arate analysis using the IV approach.
2.1. Intent-to-treat analysis

First, we estimate the ITT effect by comparing the expressed aid
support under the treatment about household financial worries
against the control condition. We examine analogously the support
under the country-worry condition against the control. We do this
by pooling the 446 observations and using dummy variables cap-
turing the treatment status of each respondent. The statistical
model we use is a robust ordinal model that includes a conven-
tional set of control variables.22,23

The first column in Table 1 gives the ITT estimates. Respondents
who were asked to worry about their own household’s financial
situation are less supportive of aid compared to those in the con-
trol condition, but this difference is not statistically significant.
The 95% confidence interval, which we present below the coeffi-
cient, contains the value of zero. In contrast, comparing aid support
among those asked to think about the country’s financial situation
to those prompted to consider the weather, we find that the differ-
ence is negative and statistically significant with the entirety of the
95% confidence interval lying below zero. Prompting respondents
to worry about the country’s financial situation causes them to
be less supportive of foreign aid, while asking them to consider
20 For example, respondents wrote ‘‘Generally, my family has a solid base financially
so luckily for me there isn’t too big of a worry if something were to go wrong”, ‘‘I am
not worried about my household’s financial situation”, or ‘‘I am a happy man”.
21 For example, some write ‘‘Due to the crazy things that are going on right now, I
haven’t been really paying much attention to it, I would say it feels the same as last
year.”, ‘‘I really don’t know how the weather has been due to this covid situation”, or ‘‘
[. . .] It’s hard to have many thoughts about the weather when I’m worried about
paying for groceries and such, especially since I’m not going outside too often because
of my immuno-compromised roommates.”
22 Specifically, these are age (years); a dummy variable for whether the respondent
is female; dummies for whether she or he is liberal/very liberal, conservative/very
conservative, or ‘‘not sure” (moderate is the omitted category); a dummy for whether
she or he is white; a dummy for completed university education; and dummies for
household income levels from last year (less $30,000; $30,000–59,000; $60,000–
89,000; $90,000–119,000) with the omitted category being income of $120,000 or
greater. The full texts of the survey questions and answer options are given in the
Appendix. The data has a very minor missing data issue from respondents’ non-
responses. We use multiple imputation to fill these gaps and average across the
imputations in all analyses (Honaker & King, 2010).
23 We use a robust model to reduce issues of functional form mis-specifications and
outliers. Our robust model is akin to the familiar ordinal probit or ordinal logit,
however it uses the cumulative density function (CDF) of the Cauchy distribution as
the link function instead of the standard normal CDF or the logistic function. See
Koenker and Yoon (2009) and Reuning, Kenwick, and Fariss (2019) for recent
discussions and uses of robust models. Specifically, let the probability that respondent
i chooses level k be PrðYi ¼ kÞ = FC fk � xibð Þ � FC fk�1 � xibð Þ with FCð�Þ being the CDF
of the Cauchy distribution,fk a cut point for the ordinal model, xib the linear predictor
for response i. See Gelman and Hill (2006).
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their own household finances does little to their aid opinions.
Before we discuss the magnitudes of these effects, we will show
the results from our IV analysis.
2.2. Instrumental variable analysis

We have so far focused on the ITT estimates that measure the
effect of treatment assignment on those we intended to treat, but
not the effect of actual worries. We use randomized treatment
assignment as an instrumental variable to adjust for the impact
of treatment non-compliance. To conduct the IV analysis, we need
to assess and score the extent of expressed worries about either the
household’s or the country’s financial situation. We hired four reli-
able coders via Amazon’s MechanicalTurk24 to code the expressed
worries of (almost) all respondents. Two of the authors also coded
a random subset of more than 150 responses each. The hired coders
and the authors performed the coding without knowledge of the
treatment status or the level of support for aid of the respondent.
Additionally, the hired coders were unaware of the content of the
research project as a whole. A total of 2,084 evaluations of the 446
statements were generated.

We instructed coders to read each description of worries from
each treatment condition and determine the extent to which it
expresses worry about the household’s and the country’s financial
situation, respectively. They then assigned one of the following
worry levels: ‘‘positive”, ‘‘neutral”, ‘‘minor worries,” ‘‘some wor-
ries,” ‘‘big worries,” and ‘‘extreme worries.”25 We combined these
2,084 codings from the six coders through two confirmatory ordinal
factor models that account for the coders’ coding differences (Quinn,
2004), one for household worries and another for country finance
worries. (The full set of details is in Section III in the appendix.)
The resulting measures are two latent variables–one for the house-
hold and one for the country–scaled to the standard Gaussian distri-
bution, with higher values indicating greater worries about the
respective financial situation.

For the IV analysis, we split the data set into those treated to
worry about their household’s finances and those asked to write
about the weather to examine the IV estimates for the effect of
expressed household worries on support for aid. Analogously, we
pool the weather and country-worry treatment observations to
study the effect of country-finance worries on attitudes toward
aid. In the first stage for each, we regress the respective estimated
worry on the appropriate treatment indicator while including the
same set of covariates used before. The statistical model is a linear
regression. In the second stage for each, we model support for aid
as a function of the predicted worry from the first stage and the
same covariates (without the treatment indicator, of course), again
using the robust ordinal model.26

Columns 2–5 in Table 1 give the IV results. We first check
whether the treatment assignments actually increase worries. Col-
umns 2 and 4 give the results from the first stages. The respective
24 They were deemed ‘‘reliable” because of their performance on coding tasks for an
unrelated previous research project. See Sumner, Farris, and Holman (2020).
25 To assist coding, we provided guidance and examples for each of these levels via a
codebook, which is available from the authors.
26 This approach uses two estimated quantities (worry score, prediction from first
stage) which contain measurement errors. As per usual, we account for this feature
via a non-parametric bootstrap. We randomly pick one of the imputed data sets and
take a random draw (with replacement) from the data, inserting a random posterior
draw of the respective worry estimate, and then estimate the first and second stage.
We repeat this process 5,000 time. As a robustness check, we also estimated a joint
Bayesian model of the endogenous regressor (either worry score), the instrument
(treatment assignments), and the outcome (aid attitude) as the aforementioned plug-
in estimator is not guaranteed to produce uncorrelated residuals when the outcome is
non-linear (like our ordered outcome). The results look qualitatively the same as
below–significant effect for country worries, insignificant for household worries–and
are available from the authors upon request.



Table 1
Coefficient estimates for experiments; first number gives the mean estimate for the variable shown on the left, the range below the 95% confidence interval. The first column gives
the result for ITT estimates of Experiment 1; columns 2–5 for the IV analysis of Experiment 1; and the last column the ITT estimates for Experiment 2.

M1 M1, First stage M1, Second stage M2, First stage M2, Second stage M3
Favor aid Household worry Favor aid Country worry Favor aid Favor aid

Treatment, household worry �0.30 1.49
[�0.84; 0.24] [1.28; 1.71]

Household worry (I) �0.16
[�0.66; 0.33]

Treatment, country worry �0.57 1.49
[�1.11; �0.05] [1.28; 1.69]

Country worry (I) �0.42
[�0.91; 0.01]

Treatment, targeted development 0.52
[0.02; 1.04]

Treatment, recipient need 0.05
[�0.52; 0.62]

Age �0.73 �0.25 �0.38 0.10 �0.79 �0.95
[�2.27; 0.84] [�1.12; 0.65] [�2.78; 1.41] [�0.81; 0.98] [�3.27; 0.95] [�2.65; 0.76]

Gender, female �0.81 0.02 �1.07 0.01 �0.74 �0.65
[�1.29; �0.32] [�0.20; 0.25] [�1.94; �0.35] [�0.20; 0.22] [�1.47; �0.09] [�1.11; �0.19]

Ideology, liberal 1.25 0.04 0.94 �0.07 1.53 0.76
[0.61; 1.89] [�0.21; 0.29] [0.07; 1.97] [�0.30; 0.15] [0.71; 2.46] [0.21; 1.30]

Ideology, conservative �0.59 �0.13 �1.39 0.01 �0.60 �0.42
[�1.39; 0.18] [�0.53; 0.27] [�2.70; �0.21] [�0.33; 0.35] [�2.38; 1.17] [�1.41; 0.61]

Ideology, not sure 0.71 0.02 1.00 �0.14 0.24 0.34
[�0.63; 2.03] [�0.53; 0.54] [�0.86; 2.64] [�0.65; 0.32] [�1.04; 1.82] [�0.56; 1.23]

Race, white 0.36 �0.02 0.41 0.05 0.49 �0.33
[�0.10; 0.82] [�0.24; 0.22] [�0.27; 1.07] [�0.16; 0.27] [�0.16; 1.19] [�0.78; 0.11]

Education, university �0.02 0.03 �0.10 0.03 0.06 0.56
[�0.48; 0.43] [�0.21; 0.27] [�0.70; 0.51] [�0.19; 0.26] [�0.60; 0.76] [0.11; 1.01]

Income, less than 30 k 0.37 0.13 0.14 �0.18 0.50 0.07
[�0.27; 1.01] [�0.21; 0.49] [�0.64; 0.95] [�0.52; 0.15] [�0.31; 1.40] [�0.64; 0.80]

Income, 30–59 k �0.03 0.09 �0.16 �0.09 �0.04 0.18
[�0.68; 0.63] [�0.23; 0.43] [�1.04; 0.76] [�0.40; 0.22] [�0.96; 0.90] [�0.49; 0.86]

Income, 60–89 k �0.03 0.11 �0.19 �0.11 0.01 �0.32
[�0.74; 0.67] [�0.29; 0.49] [�1.18; 0.83] [�0.46; 0.22] [�0.95; 0.90] [�1.07; 0.46]

Income, 90–119 k 0.07 �0.04 �0.22 0.00 0.39 �0.01
[�0.72; 0.81] [�0.54; 0.45] [�1.26; 0.72] [�0.41; 0.41] [�0.95; 1.61] [�0.77; 0.77]

Intercept �0.62 �0.63
[�1.06; �0.20] [�1.02; �0.23]

CP, strongly oppose/ oppose �5.58 �6.36 �5.61 �15.91
[�7.79; �3.34] [�11.03; �3.75] [�10.35; �3.17] [�26.22; �5.76]

CP, oppose/ favor �1.66 �2.06 �1.31 �3.01
[�2.50; �0.79] [�3.39; �0.95] [�2.40; �0.41] [�4.22; �1.80]

CP, favor/ strongly favor 1.57 1.39 2.38 0.78
[0.69; 2.48] [0.08; 2.74] [1.26; 3.61] [�0.16; 1.72]

Residual SE 0.75 0.72
[0.66; 0.85] [0.63; 0.81]
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treatment assignments increase worries about the finances of the
household (column 2) and of the country (country 4). The effects
are sizable. As each outcome is scaled to a standard normal distri-
bution, we can interpret the coefficients of about 1.3 in each case
as showing that assignment to the treatment leads to about a 1.3
standard deviation increase in latent worry.

We now consider columns 3 and 5 to see if the instrumented
worries are systematically related to support for foreign aid. In col-
umn 3, we find that the instrumented household-finance worries
are not statistically significantly associated with aid support. The
coefficient of �0:12 is small in magnitude with the length of the
95% confidence interval being almost eight times the magnitude
of the point estimate. Therefore, we have little evidence that
greater worries about the household’s financial situation lead to
a reduction in aid support. This corroborates the null results from
the ITT analysis.

In contrast, the fifth column shows that increased worries
about the country’s finances significantly reduce the extent to
which citizens support foreign aid. The point estimate is almost
four times as big as the one for the household worries, but the
confidence interval is entirely above the value of zero. Therefore,
in line with the ITT estimate, we find that increased worries
6

about the financial situation of the country lead to less support
for the provision of aid.
2.3. Substantive effects

The signs and significance of these effects speak directly to our
hypotheses. However, we would also like to present simulated
effects that show not only the magnitudes of the effects but also
changes in patterns on the ordinal scale of the aid support variable.
We first describe our simulation approach and then discuss the
results.

Effects on the outcome in non-linear models, such as our robust
ordinal model, depend on the assumed values of all other covari-
ates. Since the demographics of the survey-takers we recruited
via the opt-in survey platform are a bit different than those of
the U.S. adult population (see above), we use the actual nation-
level distributions of covariates to calculate the effect sizes. The
data we use for post-stratification come from the Cooperative Con-
gressional Election Study (CCES) 2018 (Park et al., 2004; Vavreck &
Rivers, 2008).

Specifically, we use a parametric bootstrap for the ITT models
and the saved non-parametric bootstrap draws for the IV models.
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For each draw and each of the three treatment conditions, we set
the covariates to each combination of realizations observed in
the 2018 CCES. Then, we calculate the predicted probability of each
synthetic respondent selecting each aid support level. Last, we
weight the contribution of each synthetic survey-respondent by
its weight in CCES.

Fig. 1 presents these simulated effects from our models. Along
the x-axis in each panel, we show the potential levels of aid sup-
port that respondents could have picked; the y-axis gives the
post-stratified probability that each level of aid support is picked
under the panel’s treatment condition minus the respective prob-
ability under the control condition. The black dots and thick (thin)
lines denote the mean estimates and the 90% (95%) confidence
intervals from the IV results; the light gray ones denote the ITT
estimates. Starting with the left-hand side panel, we see that both
opposition answer options become more popular when respon-
dents are prompted to think about the country’s finances (gray)
or express greater worries about them (black). Moreover, we find
an interesting pattern in how worries about the country’s finances
shift aid support across levels. Substantial increases in aid opposi-
tion due to sociotropic worries occur at the ‘‘oppose” level but are
not that sizable at the ‘‘strongly oppose” level. Reductions in aid
support occur at both the ‘‘favor” and ‘‘strongly favor” levels. This
means that worries about national finances cause both enthusiastic
and moderate supporters to become moderately opposed to aid.
Finally, consistent with the earlier results, the magnitudes of the
effects under both approaches in the household-worry setting are
smaller and are all statistically insignificant.
3. Experiment 2: Recipient Need and Targeted Development

The second experiment shifts the focus to arguments for the
provision of aid that people may encounter. We designed two short
news articles to convey arguments that COVID-19 may affect Afri-
can countries27 such that the need for foreign aid is high and that
rampant spread in Africa might make the second wave of infections
in the United States particularly harsh. Additionally, we wrote a con-
trol article mimicking self-help articles to cope with stress. Our story
introduced ‘‘stress-baking” to join the ranks of anti-anxiety activi-
ties, like meditation and shinrin-yoku (forest bathing). The full news
stories are in Section II in the appendix.

The ‘‘need”–based news story highlights how COVID-19 might
cause a humanitarian disaster in Africa. The story begins by draw-
ing a parallel with the dire situation in New York City, but suggests
the situation might be worse in African cities that lack health
equipment.28 The article’s kicker and conclusion include appeals
for increased foreign aid by the United States. The fictitious author
is listed as a ‘‘global affairs columnist.”29 The ‘‘targeted develop-
ment” article presents the same basic facts but adds and emphasizes
the argument that U.S. aid to Africa will bring about the advantage
that the anticipated Fall 2020 s wave of COVID-19 in the United
States would be weaker.30 It is worth noting that these treatments
27 The survey was run in late April 2020. During that time, public and media
attention in the United States about the impact of COVID-19 in developing countries
was low. Searches on Google for ‘‘covid in africa”, ‘‘coronavirus in africa” and
‘‘pandemic in africa” trended downward from a 90-day peak in early March 2020; see
Google Trends.
28 The basic idea and some texts for the story came from actual stories. For example,
Ian Goldin, ‘‘Coronavirus is the biggest disaster for developing nations in our lifetime,”
The Guardian, URL:https://bit.ly/2XizVA5, April 21, 2020; Abiy Ahmad, ‘‘If COVID-19 is
not beaten in Africa it will return to haunt us all.” Financial Times. URL:https://bit.ly/
2Z9jnwU, March 25, 2020.
29 Prior to the news stories, we state that the articles are fictitious but closely reflect
real-life facts.
30 The interest in such a second wave, measured by Google Searches, had its 2-
month peak a week prior to our survey taking place.
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are not designed just to frame the issue (i.e., emphasize different
aspects), but rather to change beliefs about the moral and material
implications of providing financial assistance to Africa.

For this experiment, we only proceed with the intent-to-treat
analysis as we did not ask people to express their thoughts about
any of the news stories.31 For the analysis, we pool all 411 observa-
tions in the second experiment and define two dummy variables
which denote whether one was assigned to the ‘‘need” or ‘‘targeted
development” group; the baking story is the omitted category. We
use the same control variables, outcome variable, and statistical
model as before.

The sixth (last) column in Table 1 presents the results. The coef-
ficient on the ‘‘need” story is small, the smallest of all binary treat-
ment coefficients across the two experiments. Compared to the
control condition, emphasizing how COVID-19 might ravage peo-
ple in Africa hardly affects support for foreign aid. This is a surpris-
ing finding in light of the pervasive use of such messages by aid
agencies and the existing evidence that arguments emphasizing
the need for aid strongly increase aid support (Hurst et al., 2017;
Baker, 2015). During a global pandemic like COVID-19, when donor
countries are also in need, the effectiveness of a need-based story
in shoring up support appears to be fairly limited.

By contrast, we find the biggest magnitude of a binary treat-
ment indicator for the ‘‘targeted development” narrative. Com-
pared to the control condition, support for aid is higher when aid
is given to shore up health capacities in African countries to
weaken a potential second wave of the COVID-19 in the United
States. The mean estimate is ten times bigger than the one for
the ‘‘need” story, and the 95% confidence interval does not include
zero.

We also show simulated substantive effects, following the same
approach as before. Fig. 2 shows in the right-hand panel that the
results for the ‘‘need” treatment show people’s inclinations to sup-
port or oppose foreign aid barely change. All changes in probability
compared to the control condition hover around zero. In the left-
hand panel, the results demonstrate not only that the effect size
is large but also that the change happens at the highest level of
support. The probability of people ‘‘strongly” favoring aid increases
by 0.08 when they are shown a story emphasizing their own ben-
efit of addressing the problem in Africa.
4. Discussion

Our study generates several results that challenge existing
knowledge and suggest directions for future research. First, our
experimental results show that concerns about national finances
and the economy during a pandemic cause a substantial reduc-
tion in support for aid. However, we also find that personal eco-
nomic worries do not appear to cause a sizable reduction in aid
support.32 This latter result is in some tension with the existing
survey evidence that personal financial downturns are associated
with lower support for aid (Heinrich et al., 2016; Dolan &
Nguyen, 2020). We have some ideas that could reconcile these
results. First, given that personal and sociotropic issues are cer-
tainly positively correlated, the results by Heinrich et al. (2016)
and Dolan and Nguyen (2020) may be capturing the effect of
sociotropic, not household, economic concerns on aid support. Sec-
ond, perhaps financial worries from COVID-19 were so severe and
widespread during the time of the survey that they were some-
31 However, to reinforce the treatments, we asked respondents to summarize what
the articles stated.
32 These results are in line with the findings in the literatures on economic voting,
terrorism, and immigration that sociotropic concerns tend to be a more important
source of opinions about national policies than personal/pocketbook considerations
(Huddy et al., 2002; Kinder & Kiewiet, 1981).

https://bit.ly/2XizVA5
https://bit.ly/2Z9jnwU
https://bit.ly/2Z9jnwU


Fig. 1. Substantive effects for Experiment 1. Each panel gives along the x-axis the potential levels of support for aid and along the y-axis the difference in probability of
observing the level when subtracting the corresponding probability in the control condition. The gray dots and lines give the ITT estimates, the black counterparts the IV
estimates. Dots give the mean probabilities, the thin (thick) lines the 95% (90%) confidence intervals. The left-hand and right-hand panel give the results for the country and
household financial worries, respectively.

Fig. 2. Substantive effects for Experiment 2. The figure is constructed analogously to Fig. 1.
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what on people’s minds even when asked to write about the
weather in the control condition. This would explain the null
results from our experiment. Finally, personal economic hardship
may influence aid attitudes through channels other than through
worry. Our results rule out the worry-mechanism and raise the
8

question of which other emotions job loss might evoke here. Of
course, these ideas should be examined in future research.

Second, we also find that merely stressing the need of people in
Africa is not enough to shift opinion in favor of aid on average. This
is somewhat surprising in light of the existing work that reports
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that invoking moral considerations such as needs in poor countries
increase support for foreign aid (Hurst et al., 2017) and charity
donations (Bekkers & Wiepking, 2011).33 While this is outside of
the scope of our paper, we speculate that in times of crises affecting
both recipient and donor countries, the public may place a greater
emphasis on their own country’s welfare and less weight on moral
considerations for distant others. This implies a more complex
mechanism linking crises like pandemics to public support for aid,
suggesting possible interactions between different elements in our
analytical model of public support. We hope future research explores
this area further.

Finally, we find experimental evidence that when people are
made aware that helping poor countries deal with a pandemic is
beneficial for their own health situation, support for aid increases
substantially. This provides the first direct, individual-level evi-
dence for the targeted development argument proposed by
Bermeo (2017) broadly and for the self-interested addressing of
disease burdens elsewhere that might also matter at home
(Steele, 2017). While their respective arguments treat donor states
as unitary actors and are largely silent on the domestic political
base for the strategy of targeted development, it stands to reason
that the strategy is only sustainable if citizens give support, or at
least do not strongly oppose it. The observed increasing use of this
strategy implies that the rationale for the strategy resonates with
the public at large. Our evidence indeed provides strong support
for this implication in the context of a global pandemic. We hope
future research examines the micro-foundation of targeted devel-
opment in areas beyond pandemics. Our basic experimental design
can be easily adapted to examine how well the idea of targeted
development fares with the donor public in other areas such as
immigration and refugee issues.

While our results have provided new insights, they are based on
the U.S. sample. While citizens of other donor countries may differ
significantly in preferences, existing multi-country studies do not
suggest different individual-level patterns across countries.
Multi-country non-experimental surveys (Prather, 2016;
Heinrich, Kobayashi, & Lawson Jr, 2020) and survey experiments
(Prather, 2020; Scotto, Reifler, Hudson, & vanHeerde Hudson,
2017) about foreign aid attitudes do not suggest noticeable hetero-
geneity in aid preferences (former) or responses to experimental
treatments (latter). While the scant number of multi-country stud-
ies of aid attitudes suggests that transportability may not be an
issue, we think future research should replicate our findings out-
side the United States.
34 See again FootNotes 7 and 9. Additionally, see Julia Amalia Heyer and Martin
5. Conclusion

The COVID-19 pandemic has generated great concern about its
likely devastating effects in developing countries as well as aid
donors’ willingness to sustain their aid commitments. In this
paper, we focus on domestic politics within donor countries—in
particular, the donor public—as a source of change in aid policy
(Eisensee & Strömberg, 2007; Heinrich et al., 2018; Van Belle,
2004). We develop and study several causal channels through
which the COVID-19 pandemic may shift attitudes of the public
toward aid. The results from two experiments demonstrate that
voters’ worry about the financial impact of COVID-19 on their
own country reduces their support for aid and that their awareness
of the benefits of assisting developing countries in curbing the sec-
ond wave of outbreak at home substantially increase support. We
also report that their own personal financial concerns and the
awareness of the dire situations in developing countries cause little
change in their aid attitudes.
33 Also, see Baker (2015) and Bayram and Holmes (2020).
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These findings have implications for what to expect from
donors during global pandemics as well as how advocates may pre-
vent aid from being cut. While we have yet to see what donors will
do with foreign aid spending, broader implications of our findings
are that it will likely depend on which course the spread of COVID-
19 takes and how governments across the world respond to it. To
the extent that public opinion matters for governments’ decisions,
donors’ future commitments to foreign aid would depend on the
effects of COVID-19 on the donor countries and less on what will
actually unfold in developing countries. Foreign aid becomes less
popular and is likely to become a target of spending cuts when
the concern about the COVID-19’s negative impact on the national
economy and finances heightens. While the hope may be that dire
situations in developing countries would boost public support and
prevent donor governments from cutting aid, the public is less sen-
sitive to adverse effects on people in developing countries.

However, our results also imply that the extent to which
COVID-19 would eventually affect donors’ willingness to engage
in international efforts are likely to hinge on how well donor citi-
zens are able to see the increasing global connectivity and vulner-
ability to infectious diseases like COVID-19. Cases in point are
Germany’s and the UK’s increase in aid funding while the countries
were undergoing a lockdown. Our results suggest it was prudent
that they justified the increases by emphasizing interconnected-
ness between COVID-19 (and other health issues) in developing
countries on the one side and in Germany, the UK, and Europe
on the other side, something that the responsible minister and
secretary emphasized.34

Exactly how a change in public opinion would manifest itself in
aid policy is likely to be more nuanced. First, we would expect
politicians to respond to changes in public opinion when they
anticipate public attention and thus accountability for their policy
decisions. In the domain of foreign aid, existing evidence corrobo-
rates this by showing the link between public opinion and aid pol-
icy when the media attention is high (Nielsen, 2013; Eisensee &
Strömberg, 2007; Van Belle, 2004; Heinrich et al., 2018). In eco-
nomic downturns, citizens pay far more attention to government
spending and place higher priority on domestic current govern-
ment spending (Abbott & Jones, 2020). If opposition to aid
increases due to increased concerns about the country’s finance,
then the reelection-seeking government is likely to cut aid. But,
public attention also depends in part on the mass media and elite
messaging. As health situations in developing countries worsen,
media and elite attention to these countries and foreign aid
increases in donor countries precisely because of their health
implications for donor countries and citizens. If media and elite
messages focus on the connections between rich and poor coun-
tries, we would expect increased public support for aid, which
we expect the donor government to reflect on aid policy.

Second, it is also possible that public opinion may change the
way donor governments give aid. For example, when opposition
to aid increases, donor governments might not reduce their total
aid but channel more of it through multilateral organizations to
pursue their foreign policy goals, a general pattern found by
Milner (2006).35 We might also expect that opinion changes may
shift where it goes. In particular, if support for aid increases due to
people’s appreciation of what aid does for their country, the govern-
ment may allocate more of its aid to health-related projects and
countries that are more connected to the country (e.g. those that
are geographically close, trade more) (Bermeo, 2017).
Knobbe, ‘‘Brechen Entwicklungsländer zusammen, gibt es Chaos, Unruhen und
Bürgerkrieg”, Spiegel, April 4, 2020. URL:https://bit.ly/2TrJZp9.
35 We thank the anonymous reviewer for bringing up this point.
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Our study also presents implications for aid effectiveness. Our
results imply that global pandemics have the potential to shift
donors’ emphasis toward targeted development and health-
related projects, something that could be considered bad news
for aid effectiveness. Evidence indicates that when aid is under-
girded by donors’ (selfish) interests, which is close to the case
under consideration, it is not only less effective but might also pro-
duce undesirable effects in recipient countries.36 However, a desire
to curb the second wave of outbreaks is not the same as the type of
interests and motives that scholars traditionally consider (Bermeo,
2017). After all, it would be in donors’ interest to use aid to assist
developing countries to deal with the pandemic. Thus, there is a pos-
sibility that aid could be effective in addressing underdevelopment
and potential health crises precisely because donors want aid to suc-
ceed due to selfish reasons. Of course, this clearly requires further
research.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

Acknowledgments

We thank Alex Beresford, Lindsay Dolan, David Hudson, Lauch-
lan Munro, participants at the 2020 Development Studies Associa-
tion Conference, the anonymous reviewer, and the editor for
helpful comments. We also thank Chris Witko for assistance with
running the surveys. Financial support was provided by the
University of South Carolina.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.worlddev.2020.
105248.

References

Abbott, A., & Jones, P. (2020). The cyclicality of government foreign-aid expenditure:
voter awareness in ‘‘good” times and in ‘‘bad”. Public Choice.

Albertson, B., & Gadarian, S. K. (2016). Did that scare you? tips on creating emotion
in experimental subjects. Political Analysis, 24(4), 485–491.

Allendoerfer, M. G. (2017). Who cares about human rights? public opinion about
human rights foreign policy. Journal of Human Rights, 16(4), 428–451.

Baker, A. (2015). Race, paternalism, and foreign aid: Evidence from us public
opinion. American Political Science Review, 109(1), 93–109.

Bayram, A. B., & Holmes, M. (2020). Feeling their pain: affective empathy and public
preferences for foreign development aid. European Journal of International
Relations.

Bearce, D. H., & Tirone, D. C. (2010). Foreign aid effectiveness and the strategic goals
of donor governments. The Journal of Politics, 72(3), 837–851.

Bekkers, R., & Wiepking, P. (2011). A literature review of empirical studies of
philanthropy: Eight mechanisms that drive charitable giving. Nonprofit and
Voluntary Sector Quarterly, 40(5), 924–973.

Bermeo, S. B. (2017). Aid allocation and targeted development in an increasingly
connected world. International Organization, 71(4), 735–766.

Blackman, A. D. (2018). Religion and foreign aid. Politics and Religion, 11(3),
522–552.

Bueno de Mesquita, B., & Smith, A. (2009). A political economy of aid. International
Organization, 63(2), 309–340.

Bueno de Mesquita, B., & Smith, A. (2010). The pernicious consequences of UN
security council membership. Journal of Conflict Resolution, 54(5), 667–686.

Canes-Wrone, B. (2015). From mass preferences to policy. Annual Review of Political
Science, 18, 147–165.

Dabla-Norris, E., Minoiu, C., & Zanna, L.-F. (2015). Business cycle fluctuations, large
macroeconomic shocks, and development aid. World Development, 69, 44–61.
36 See Bearce and Tirone (2010), Dreher, Eichenauer, and Gehring (2018), Bueno de
Mesquita & Smith (2010), Kilby & Dreher, 2010, Minoiu and Reddy (2010), Girod
(2012).

10
Dang, H.-A., Knack, S., & Rogers, F. H. (2013). International aid and financial crises in
donor countries. European Journal of Political Economy, 32, 232–250.

Dolan, L. & Nguyen, Q. (2020). Mutual gain or resource drain? attitudes toward
international financial assistance during the early covid-19 pandemic. Working
paper..

Dreher, A., Eichenauer, V. Z., & Gehring, K. (2018). Geopolitics, aid, and growth: The
impact of un security council membership on the effectiveness of aid. The World
Bank Economic Review, 32(2), 268–286.

Eisensee, T., & Strömberg, D. (2007). News droughts, news floods, and us disaster
relief. The Quarterly Journal of Economics, 122(2), 693–728.

Folch, E., Hernandez, I., Barragan, M., & Franco-Paredes, C. (2003). Infectious
diseases, non–zero-sum thinking, and the developing world. The American
Journal of the Medical Sciences, 326(2), 66–72.

Frot, E. (2009). Aid and the financial crisis: Shall we expect development aid to fall?
Working Paper..

Fuchs, A., Dreher, A., & Nunnenkamp, P. (2014). Determinants of donor generosity:
A survey of the aid budget literature. World Development, 56, 172–199.

Gelman, A., & Hill, J. (2006). Data analysis using regression and multilevel/hierarchical
models. Cambridge University Press.

Gerber, A. S., & Green, D. P. (2000). The effects of canvassing, telephone calls, and
direct mail on voter turnout: A field experiment. American Political Science
Review, 94(3), 653–663.

Gilens, M. (2001). Political ignorance and collective policy preferences. American
Political Science Review, 95(2), 379–396.

Girod, D. M. (2012). Effective foreign aid following civil war: The nonstrategic-
desperation hypothesis. American Journal of Political Science, 56(1), 188–201.

Gravier-Rymaszewska, J. (2012). How aid supply responds to economic crises: A
panel var approach, Technical report, World Institute for Development
Economic Research (UNU-WIDER)..

Green, J., Edgerton, J., Naftel, D., Shoub, K., & Cranmer, S. J. (2020). Elusive
consensus: Polarization in elite communication on the covid-19 pandemic.
Science Advances, 6(28), eabc2717.

Hainmueller, J., & Hopkins, D. J. (2014). Public attitudes toward immigration. Annual
Review of Political Science, 17, 225–249.

Heinrich, T. (2013). When is foreign aid selfish, when is it selfless? The Journal of
Politics, 75(2), 422–435.

Heinrich, T., & Kobayashi, Y. (2020). How do people evaluate foreign aid to nasty-
regimes?. British Journal of Political Science, 50(1), 103–127.

Heinrich, T., Kobayashi, Y., & Bryant, K. (2016). Public opinion and foreign aid cuts in
economic crises. World Development, 77, 66–79.

Heinrich, T., Kobayashi, Y., & Lawson Jr, E. ( 2020). Populism and foreign aid.
Working Paper..

Heinrich, T., Kobayashi, Y., & Long, L. (2018). Voters get what they want (when they
pay attention): Human rights, policy benefits, and foreign aid. International
Studies Quarterly, 62(1), 195–207.

Heinrich, T., & Peterson, T. M. (2020). Foreign policy as pork-barrel spending:
Incentives for legislator credit claiming on foreign aid. Journal of Conflict
Resolution, 64(7–8), 1418–1442.

Honaker, J., & King, G. (2010). What to do about missing values in time-series cross-
section data. American Journal of Political Science, 54(2), 561–581.

Huddy, L., Feldman, S., Capelos, T., & Provost, C. (2002). The consequences of
terrorism: Disentangling the effects of personal and national threat. Political
Psychology, 23(3), 485–509.

Hudson, D., Laehn, N. S., Dasandi, N., & vanHeerde Hudson, J. (2019). Making and
unmaking cosmopolitans: an experimental test of the mediating role of
emotions in international development appeals. Social Science Quarterly, 100
(3), 544–564.

Hurst, R., Tidwell, T., & Hawkins, D. (2017). Down the rathole? public support for us
foreign aid. International Studies Quarterly, 61(2), 442–454.

Kilby, C., & Dreher, A. (2010). The impact of aid on growth revisited: Do donor
motives matter?. Economics Letters, 107(3), 338–340.

Kinder, D. R., & Kiewiet, D. R. (1981). Sociotropic politics: the american case. British
Journal of Political Science, 11(2), 129–161.

Koenker, R., & Yoon, J. (2009). Parametric links for binary choice models: A
fisherian–bayesian colloquy. Journal of Econometrics, 152(2), 120–130.

Kohno, M., Montinola, G. R., Winters, M. S., & Kato, G. (2020). Donor competition
and public support for foreign aid sanctions. Political Research Quarterly..

Lee, S. A., & Lim, J.-Y. (2014). Does international health aid follow recipients- needs?
extensive and intensive margins of health aid allocation.World Development, 64,
104–120.

Lerner, J. S., Gonzalez, R. M., Small, D. A., & Fischhoff, B. (2003). Effects of fear and
anger on perceived risks of terrorism: A national field experiment. Psychological
science, 14(2), 144–150.

Lewis-Beck, M. S., & Stegmaier, M. (2000). Economic determinants of electoral
outcomes. Annual Review of Political Science, 3(1), 183–219.

Mansfield, E. D., & Mutz, D. C. (2009). Support for free trade: Self-interest,
sociotropic politics, and out-group anxiety. International Organization, 63(3),
425–457.

Mendoza, R., Jones, R., & Vergara, G. ( 2009). Will the global financial crisis lead to
lower foreign aid? a first look at united states oda. Working Paper..

Milner, H. (2006). Why multilateralism? foreign aid and domestic principal-agent
problems, in e. a. Darren G. Hawkins (ed.), Delegation and Agency in
International Organizations, Cambridge University Press, pp. 107–139..

Milner, H. V., & Tingley, D. H. (2010). The political economy of us foreign aid:
American legislators and the domestic politics of aid. Economics & Politics, 22(2),
200–232.

https://doi.org/10.1016/j.worlddev.2020.105248
https://doi.org/10.1016/j.worlddev.2020.105248
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0005
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0005
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0005
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0005
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0010
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0010
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0015
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0015
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0020
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0020
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0025
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0025
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0025
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0030
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0030
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0035
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0035
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0035
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0040
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0040
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0045
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0045
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0050
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0050
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0055
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0055
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0060
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0060
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0065
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0065
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0070
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0070
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0080
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0080
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0080
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0085
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0085
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0090
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0090
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0090
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0100
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0100
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0105
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0105
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0110
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0110
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0110
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0115
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0115
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0120
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0120
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0130
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0130
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0130
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0135
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0135
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0140
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0140
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0145
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0145
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0150
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0150
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0160
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0160
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0160
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0165
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0165
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0165
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0170
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0170
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0175
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0175
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0175
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0180
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0180
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0180
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0180
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0185
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0185
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0190
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0190
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0195
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0195
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0200
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0200
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0205
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0205
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0210
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0210
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0210
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0215
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0215
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0215
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0220
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0220
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0225
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0225
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0225
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0240
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0240
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0240


Y. Kobayashi, T. Heinrich and K.A. Bryant World Development 138 (2021) 105248
Minoiu, C., & Reddy, S. G. (2010). Development aid and economic growth: A positive
long-run relation. The Quarterly Review of Economics and Finance, 50(1), 27–39.

Nielsen, R. A. (2013). Rewarding human rights? selective aid sanctions against
repressive states. International Studies Quarterly, 57(4), 791–803.

Palan, S., & Schitter, C. (2018). Prolific. a subject pool for online experiments. Journal
of Behavioral and Experimental Finance, 17, 22–27.

Park, D. K., Gelman, A., & Bafumi, J. (2004). Bayesian multilevel estimation with
poststratification: State-level estimates from national polls. Political Analysis, 12
(4), 375–385.

Peer, E., Brandimarte, L., Samat, S., & Acquisti, A. (2017). Beyond the turk:
Alternative platforms for crowdsourcing behavioral research. Journal of
Experimental Social Psychology, 70, 153–163.

Prather, L. (2016). Values at the water’s edge: Social welfare values and foreign aid.
Working Paper..

Prather, L. (2020). Transnational ties and support for foreign aid. International
Studies Quarterly, 64(1), 133–147.

Quinn, K. (2004). Bayesian factor analysis for mixed ordinal and continuous
responses. Political Analysis, 12(4), 338–353.

Reuning, K., Kenwick, M. R., & Fariss, C. J. (2019). Exploring the dynamics of latent
variable models. Political Analysis, 27(4), 503–517.

Roodman, D. (2008). History says financial crisis will suppress aid, Global
Development: Views from the Center..

Scotto, T. J., Reifler, J., Hudson, D., & vanHeerde Hudson, J. (2017). We spend how
much? Misperceptions, innumeracy, and support for the foreign aid in the
United States and Great Britain. Journal of Experimental Political Science, 4(2),
119–128.

Small, D. A., Lerner, J. S., & Fischhoff, B. (2006). Emotion priming and attributions for
terrorism: Americans’ reactions in a national field experiment. Political
Psychology, 27(2), 289–298.

Soroka, S. N., & Wlezien, C. (2010). Degrees of democracy: Politics, public opinion, and
policy. Cambridge University Press.
11
Steele, C. A. (2017). Public goods and donor priorities: The political economy of
development aid for infectious disease control. Foreign Policy Analysis, 13(4),
986–1002.

Stepping, K. M. (2016). Do health conditions determine the flow of external health
resources? evidence from panel data. The European Journal of Development
Research, 28(2), 270–293.

Stevenson, R. T., & Duch, R. (2013). The meaning and use of subjective perceptions
in studies of economic voting. Electoral Studies, 32(2), 305–320.

Sumner, J. L., Farris, E. M., & Holman, M. R. (2020). Crowdsourcing reliable local data.
Political Analysis, 28(2), 244–262.

Suzuki, M. (2020). Profits before patients? analyzing donors- economic motives for
foreign aid in the health sector. World Development, 132 104966.

Tanaka, S. (2016). The microfoundations of territorial disputes: Evidence from a
survey experiment in japan. Conflict Management and Peace Science, 33(5),
516–538.

Valentino, N. A., Banks, A. J., Hutchings, V. L., & Davis, A. K. (2009). Selective
exposure in the internet age: The interaction between anxiety and information
utility. Political Psychology, 30(4), 591–613.

Van Belle, D. A. (2004). Media, Bureaucracies, and Foreign Aid: A Comparative Analysis
of the United States, the United Kingdom. Canada, France and Japan: Springer.

van Bergeijk, P. (2012). Where the financial and economic crisis does bite: Impact
on the least developed countries. Working Paper..

Vavreck, L., & Rivers, D. (2008). The 2006 cooperative congressional election study.
Journal of Elections, Public Opinion and Parties, 18(4), 355–366.

Williamson, V. (2019). Public ignorance or elitist jargon? reconsidering americans’
overestimates of government waste and foreign aid. American Politics Research,
47(1), 152–173.

Wood, T. (2019). Can information change public support for aid?. The Journal of
Development Studies, 55(10), 2162–2176.

http://refhub.elsevier.com/S0305-750X(20)30375-2/h0245
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0245
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0250
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0250
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0255
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0255
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0260
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0260
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0260
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0265
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0265
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0265
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0275
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0275
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0280
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0280
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0285
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0285
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0295
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0295
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0295
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0295
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0300
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0300
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0300
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0305
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0305
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0310
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0310
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0310
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0315
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0315
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0315
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0320
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0320
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0325
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0325
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0330
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0330
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0335
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0335
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0335
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0340
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0340
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0340
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0345
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0345
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0355
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0355
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0360
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0360
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0360
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0365
http://refhub.elsevier.com/S0305-750X(20)30375-2/h0365

