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Abstract
A growing literature documents Covid–19’s health and economic effects. Can Covid–19
also exacerbate identity divisions? Psychologists argue that contagious disease increases threat
perception, provoking policing of group boundaries and discrimination against perceived outsiders. We focus here on a mechanism underlying this work, the emergence of disease-based
stereotypes. Employing survey experiments administered over the phone in Malawi (N=4,641)
and Zambia (N=2,198) in May-August 2020, we explore how insider/outsider status and symptoms of illness shape perceptions of infection, reported willingness to help, and desire to restrict
free movement of an ailing neighbor. We find mixed evidence for outsider stereotypes: Malawians associate the disease more with outsiders; Zambians do not. In both countries, moreover,
symptoms more strongly shape perceptions and hypothetical behavior than insider/outsider
status, suggesting that objective risk matters more than identities in shaping responses to the
illness.
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1

Introduction

A large and growing literature documents Covid–19’s catastrophic health and economic effects. Its
potential to disrupt politics is less studied, however, with most analysis centered on democratic backsliding. In this paper, we focus on a different political dimension here, the potential for Covid–19 to
exacerbate identity group divisions.
Psychologists have explored how contagious diseases can increase threat perception, provoking
the policing of group boundaries and exclusionary and discriminatory behaviors (Schaller, 2011).
Recent work in political science builds on and expands this research (Aarøe, Petersen, & Arceneaux,
2017; Adida, Dionne, & Platas, 2018; Albertson & Gadarian, 2015; Casey, 2015; Kam, 2019), while
other literature explores disease-based stigmas (Lieberman, 2007; Mahajan et al., 2008). We consider a mechanism underlying much of this work, the emergence of disease-based stereotypes around
insider-outsider identity groups. Stereotypes precede and enable discriminatory behaviors and the
stigmatizing of groups as bearers of disease, underscoring the importance of understanding how and
when they arise.
In this study, we examine the emergence of stereotypes through a phone-based survey experiment
administered in two Southern African countries during the early stages of the Covid–19 pandemic in
2020: Malawi, from May 5 to June 2 (n=4,641); and Zambia, from July 2 to August 13 (n=2,198). The
experimental design allows us to explore whether Malawians and Zambians associate the disease with
outsider groups and how these associations shape hypothetical behavioral responses. We see these
associations as early expressions of disease-based stereotypes.
The experiment manipulated gender, age, insider/outsider identity, and disease symptoms of an
ailing neighbor in a vignette and explored three outcomes: 1) whether the respondent believed the
neighbor had Covid–19; 2) whether the respondent would be willing to accompany the neighbor to
the hospital; and 3) whether the respondent believed the neighbor should be restricted from moving freely around the community. The first outcome captures associations of identity characteristics
with disease; the last two consider how identity characteristics shape pro-social (helping neighbor)
and exclusionary (restricting neighbor) hypothetical behaviors, directly and indirectly, through disease associations.
Two types of outsider identities are manipulated: those based on newer (versus more established)
residency in the neighborhood; and those associated with foreign nationalities. In Malawi, “outsider” identities were Malawians of Indian descent, or Amwenye (in the singular, Mmwenye), and
Zambians. In Zambia, they were Malawians and Tanzanians. We had reason to believe, based on
prior research, that these would be salient outsider identities in the Malawian and Zambian contexts. Outsider identities were compared to the “insider” group – the titular national group of the
country (Malawians in Malawi; Zambians in Zambia). We contrast the effects of insider/outsider sta-

3

tus with gender and age, well-known correlates of severe Covid–19 (European Commission. Joint
Research Centre., 2020). In a departure from earlier experimental work on disease threats, which
did not manipulate disease symptoms, we explore how responses vary based on whether the hypothetical symptoms are clearly related to Covid–19 symptoms (a fever and cough) or more ambiguous
(a fever; a badly injured and infected leg). This allows us to differentiate reactions due to actual risk
of contagion versus those based purely on outsider stereotypes.
Our findings indicate that, in both countries, symptoms strongly and consistently shape reactions to disease in the hypothetical vignettes. Individuals with clear Covid–19 symptoms are 37
(Malawi) to 48 (Zambia) percentage points more likely to be seen as having Covid–19 than those
with an injured and infected leg. Respondents in both countries were 18 (Malawi) to 31 (Zambia)
percentage points less likely to say they would help those with clear symptoms get to the hospital,
and respondents were 11 (Zambia) to 16 (Malawi) percentage points more likely to support restricting
movement of those with clear symptoms.
Insider/outsider status, on the other hand, has weaker effects that vary across the two cases.
We find little evidence of insider/outsider effects in Zambia. Zambians do not associate the disease
with outsiders. They are somewhat less likely to help outsiders (4 percentage points) but not more
likely to want to limit their movements. In Malawi, on the other hand, we find clear, if modest,
insider/outsider effects on disease perceptions. Malawians are 3 percentage points more likely to see
community newcomers as having the disease versus long-term residents and around 6 percentage
points more likely to perceive a Mmwenye or Zambian neighbor as having Covid–19 than a Malawian neighbor. These effects seem to weaken when symptoms are clearly and unambiguously indicative of Covid–19. In terms of hypothetical behavior, Malawians are 4 percentage points more likely
to say they would help outsiders than insiders to the hospital. While most of this effect is direct, a
significant portion (15 percent) is mediated by disease perceptions. Outsider/insider distinctions, in
contrast, have no impact on Malawians’ views on restricting movement.
The experiment highlights the potential for the Covid–19 pandemic to exacerbate existing lines
of division within countries, but also its limits in doing so. On the one hand, insider/outsider stereotypes appear in Malawi. On the other hand, their emergence is hardly a given, as neighboring Zambia
does not exhibit similar effects. Even in Malawi, the effects are modest and seem to diminish with
clearer disease signals. When symptoms clearly indicate Covid–19, Malawians view their own kind
the same way as they view others: as potential vectors of disease.
Differences in tendencies to associate disease with outsiders across cases do not seem to be explained by varying degrees of bias against foreign-born outsiders. Prior survey work (Lust et al.,
2020) suggests that both Malawians and Zambians associate “outsiders” most frequently with those
born outside of the country and project nearly identical behavioral responses to them. We also rule
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out a primary difference between the samples (the Zambian sample had higher average education
levels than the Malawian sample) as a source of differing responses. We speculate instead that differences in experimental results may reflect Zambian’s greater exposure to the realities of Covid–19
at the time of the surveys. The Zambian survey fielded a month or so later than Malawi’s, and the
pandemic hit Zambia earlier. As a result, Zambians were more likely than Malawians to live in a
community where the disease had already made its entrance. Such knowledge may have reduced
tendencies to see the disease as a threat introduced by outsiders.
Our experiment thus reveals the power, but also the limitations, of stereotyped thinking about
disease. With enough clear information on actual risks, stereotypes seem to fall away to clearer thinking.

2

Disease and Stereotypes in the Literature

Humans have long associated “others” with disease, blaming contagions on community outsiders,
justifying exclusionary policies and even violence on the basis of real or imagined disease threats
(Schaller, 2011). Historians have noted, for example, that communities often blamed ethnic or religious outsiders for outbreaks of the plague in Medieval Europe (Nohl, 2006). Scholars have also
extensively documented the ideas about disease, contagion, and purity that accompanied the Holocaust (Suedfeld & Schaller, 2002) as well as the longstanding practice of excluding immigrant groups
based on health and contagion concerns in the United States (Adida et al., 2018).
Psychological theories about the behavioral immune system provide one explanation for the association of outsiders with contagion. The behavioral immune system, which consists of “psychological processes that infer infection risk from perceptual cues, and that respond to these perceptual cues through the activation of aversive emotions, cognitions and behavioural impulses,” offers
a “behavioural prophylaxis against infection,” (Schaller, 2011: 3418). Stigmatization of disease, and
of certain groups as bearers of disease, can in turn may inhibit public health responses and reinforce
inequalities of power and resources—a dynamic seen all too clearly during the HIV-AIDS epidemic
(Lieberman, 2007; Link & Phelan, 2001; Mahajan et al., 2008; Parker & Aggleton, 2003).
Cues employed to detect health threats may correlate with infection (for example, a cold sore
or sneezing), but are not always tied to objective risks (Faulkner, Schaller, Park, & Duncan, 2004)
. As disease can be hard to detect, with symptoms manifesting in different ways across individuals,
people often rely on superficial cues that may not predict infection. The behavioral immune system
may therefore “not only lead to the social stigmatization of people who truly are infectious but also
equally pernicious prejudices directed against people who are not” (Schaller, 2011: 3420).
Disease cues studied in the behavioral immune system literature include obesity, advanced age,
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physical disabilities, and, most relevant here, being perceived as foreign or an outsider. Schaller (2011)
offers an evolutionary mechanism for the association of foreignness with disease: in the distant past,
when humans lived in small, isolated communities, “exotic” visitors may have been a common source
of new and virulent pathogens. Such visitors may also have violated local cultural norms around hygiene and food preparation believed to reduce disease transmission, enhancing perceptions of threat.
Outsiders and foreigners thus came to be associated with disease. This association became hardwired
into human psychology as an unconscious instinct that continues to shape behaviors today, even as
the original context has disappeared. Other theories have emphasized in-group social relationships
as an additional mechanism linking the threat of disease to increased salience of group boundaries.
These theories, rather than focusing on negative effects toward outsiders, suggest threats strengthen
in-group bonds as individuals seek help within communities in coping with the consequences of
infection (Navarrete & Fessler, 2006).
Empirical tests of behavioral immune system theories explore the effects of disease threats on outcomes like prejudice, xenophobia, ethnocentrism, and compliance with community social norms
(Faulkner et al., 2004; Navarrete & Fessler, 2006; Navarrete, Fessler, & Eng, 2007; Schaller, 2011).
Threat of disease is believed to induce greater negative behaviors towards outsiders – prejudice and
xenophobia – while enhancing attachment to and compliance with insiders. Faulkner et al. (2004),
reporting on observational and experimental studies of Canadian university students, find that individuals who perceive themselves at high risk of infection were more likely to associate foreigners
with danger and less likely to support immigration, especially when these foreigners were perceived
as especially distant. Navarrete and Fessler (2006) show that disgust triggered by disease can increase
positive affects toward in-group members and ethnocentrism.Dutta and Rao (2015) find that disease
threat can provoke xenophobic responses against outsider groups, even when these groups pose no
increased risk of contagion.
While this literature originated in psychology, political scientists have begun to explore the political implications of disease threats on outcomes – including support for immigration restrictions,
limits on civil liberties, and foreign policy spending, often through the mechanism of disgust (Aarøe
et al., 2017; Adida et al., 2018; Albertson & Gadarian, 2015; Casey, 2015; Kam, 2019). Of some note,
Adida et al. (2018); Kam (2019) find little evidence that Americans respond differentially to disease
threats like Zika and Ebola based on the race, national origin, or ethnicity of the individual purported
to introduce the contagion.
Prior studies often experimentally manipulate disease threat by priming awareness of a contagious disease outbreak, or they study correlations between perceived vulnerability to disease, measured at the individual level, and susceptibility to insider/outsider attitudes and behaviors. They
have not, to our knowledge, examined the emergence of associations or stereotypes themselves, in-

6

stead linking threats directly to attitudinal or behavioral outcomes. Yet stereotypes – the association
of disease with outsiders – is a key link in the chain between disease threat, real or imagined, and
downstream behaviors. Particularly interesting is the question of whether disease stereotypes reflect
actual risks of infection or simply attach themselves to outsider groups regardless of whether these
groups, objectively have a greater likelihood of spreading disease.
This paper focuses on emergent stereotypes surrounding Covid–19 in. the early stages of the
pandemic in Malawi, when news of the outbreak in the Global North filled news reports but local
cases were just emerging locally, and slightly later in the pandemic trajectory in Zambia. We explore
whether Malawians and Zambians associate Covid–19 with outsiders. To isolate the effects of disease
cues from those provided by identity, we use a survey experiment that manipulates demographic and
outsider characteristics, as well as disease symptoms. We then consider whether insider/outsider disease associations, if they exist, shape reported behavior. Do these associations lead to greater reported
pro-social behavior (helping neighbors obtain health services when they are sick) within groups?
Do they lead to greater support for restrictions on members of out-groups? How do the effects of
insider/outsider identities compare with more concrete and objective markers of disease like symptoms? In the next section we provide a bit of background on our two cases to better situate our
experiment before turning to experimental design and hypotheses.

3

Covid–19 in Malawi and Zambia

Zambia reported its first cases of Covid–19 in March 2020, followed by Malawi a month later. Zambia experienced an early spike in May, reaching over 1000 cases by the end of that month, and a
second, larger wave in late July and August. Malawi’s primary wave hit in July and early August (see
Figure 1). Regional neighbors Tanzania and South Africa had far larger outbreaks.1

1

South Africa had more than 30,000 cases by the end of May according to Worldometer. Tanzania was rumored to
have a very active outbreak by early May, when the government stopped reporting cases (Mwai & Giles, 2020).
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Figure 1: New Cases of Covid–19 in Malawi and Zambia Over Time

Note: The dotted vertical lines indicate the Malawi survey period. The dashed vertical lines
indicate the Zambia survey period. Malawi and Zambia each have between 17-18 million inhabitants.
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Even before the first confirmed cases, the Zambian government responded to the growing global
pandemic by implementing nationwide restrictions in an attempt to curb the spread. They activated the National Public Health Emergency Operations Centre, implemented active surveillance
of all international passengers, procured supplies of personal protective equipment, launched a series of community engagement campaigns to increase awareness about the disease, and closed all
educational institutions. Following the confirmation of the first cases, they added new measures to
regulate public interactions, implementing a partial lockdown of the country on March 13, 2020. As
more information became available, the government restricted non-essential travel, instructed the
use of facemasks in public, and issued a general stay-at-home advisory with police officers deployed
to ensure compliance.
The Malawian government responded to the pandemic in late March by declaring a State of National Disaster, which banned public gatherings, closed schools, and introduced a hand-washing and
social distancing campaign. The government further established a Ministerial Committee to spearhead efforts to contain the pandemic at the national level. Following confirmation of the first cases,
the government added new measures to regulate public interactions. These included the closure of
all national borders and airports, reduction in the number of passengers on public transportation,
and further limiting the size of public and social gatherings.
As the number of cases continued to increase in Malawi, the government announced plans to
impose a 21–day nationwide lockdown from April 18, 2020. However, this announcement was met
with sporadic demonstrations and protests across the country, mostly by small businesses operating
in the country’s many markets. The protestors complained that a lockdown without government
support for small businesses and poor households would create economic hardships for millions of
Malawians and could result in mass starvation. A coalition of human rights civil society organizations, operating under the banner of the Human Rights Defenders Coalition (HRDC), obtained a
court injunction against the proposed lockdown by arguing that the proposal was unconstitutional.
The lockdown was accordingly suspended.
Our surveys, which were fielded from May 5 to June 2 in Malawi and July 2 to August 13 in
Zambia, thus coincided with very different periods in the outbreak of the pandemic in each country.
The First GLD–IPOR Malawi Covid–19 survey – indicated by the dotted vertical lines in Figure
1 – was implemented during the early period of the pandemic. At this time, the region witnessed
cases of Covid–19, but the incidence of the disease itself was low. The First GLD–SAIPAR Zambia
Covid–19 survey – the dashed vertical lines in Figure 1 – took place at a later stage of the pandemic.
Cases were spiking, and information about the disease was more widespread.
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4

Insiders and Outsiders in Malawi and Zambia

How do Malawians and Zambians think about insiders and outsiders? Previous research emphasized
ethnic (Dionne, 2015; Ejdemyr, Kramon, & Robinson, 2018; Posner, 2004) village (Dionne, 2015),
and regional (Ferree & Horowitz, 2010; Posner, 2005) divisions as critical drivers of Malawian and
Zambian politics. Cross-border migration may also create divisions within African communities
(Adida, 2014).
An earlier study, the Local Governance Performance Index (LGPI) survey,2 administered in 2019
to over 20,000 Malawians and Zambians in the regions along the Zambian/Malawi border and the
Lilongwe and Lusaka metropolitan areas, provides insight into how these divisions map to perceptions of insiders and outsiders in both countries (Lust et al., 2020). The LGPI asked respondents:
“Sometimes certain people are considered to be ‘outsiders’ from a community. When you hear the
term ‘outsider,’ who do you think of?” Read out loud response options included “one from a different ethnic group,” “one from a different country,” “one from a different neighborhood in this
region,” and “one from a different region.” Multiple responses were possible, as was an “other” option. See Table 1.
Table 1: Who are Considered ‘Outsiders’ and Is There Prejudice Against Them?

Who do you think of as an outsider?
One from another ethnic group
One from another country
One from another neighborhood in this region
One from another region
Other
Do not understand the question
Would you...
Live next to an outsider?
Allow your child to marry an outsider?
Do you...
Consider yourself to be an outsider?
Observations

2

For more information, please visit www.gld.gu.se.
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Malawi
Proportion
30%
57%
35%
38%
3%
5%
Proportion Yes
83%
70%
Proportion Yes
26%
10,302

Zambia
Proportion
14%
72%
20%
15%
3%
5%
Proportion Yes
74%
61%
Proportion Yes
9%
9,864

“One from a different country” was the most common response in both countries in the 2019
LGPI data, with higher prevalence in Zambia. Table 1 also shows that the insider/outsider distinction was associated with prejudice, particularly in Zambia. Following other survey-based studies,
we measure prejudice against outsiders as reluctance to accept people of differing backgrounds as
neighbors (Schuman & Bobo, 1988; Strabac & Listhaug, 2008). We find that 83 percent of Malawians and 74 percent of Zambians would live next to someone they consider an outsider. Seventy
percent of Malawians and 61 percent of Zambians would allow their child to marry an outsider.
Malawians were more likely to see themselves as outsiders (26 percent) than were Zambians (9 percent). Given the salience of the “different country” category in the 2019 LGPI data, we chose groups
for the experiment that have clear connections with other countries yet might plausibly live in the
same neighborhood as ordinary Malawians or Zambians.
In Malawi, we settled on Zambians and Malawians of Indian origin (known locally as Amwenye).
Zambians have an immediate connection to a different country, yet it would not be unusual to
have Zambians living in a Malawian neighborhood. The long border with Zambia is porous and
travel over it frequent, especially as several ethnic groups span both sides (Posner, 2004). Amwenye
have a more distant foreign connection. They are Malawian citizens. Most were born in Malawi, of
Malawian-born parents, but have ancestors who came from India (mostly in the late 19th and early
20th Centuries to build the rail line between modern day Malawi and Mozambique) (Power, 1993).
The racial difference between Amwenye and native Malawians adds a further layer of “otherness.”
Given their connections to other places, both Amwenye and Zambians are likely to be understood as
outsiders. For Zambians, a similar logic led us to designate Malawians and Tanzanians as outsiders.
Both groups share a border with Zambia and movement of people across these borders is frequent.
It would not be unusual in Lusaka or a border town to have migrants from either area living in communities.
In addition to the insider/outsider group treatments, we also manipulated time in the community (a few months, many years). This allows us to explore another dimension of “outsiderness” and
anchors the individual as a neighbor and resident in the community instead of as a transient visitor.
This ensures that they are no more or less likely than others in the community to introduce contagion (Dutta & Rao, 2015). An objective reckoning of disease risks for the average Zambian living in
Malawi would place them at a similar level to native Malawians; the same would be true for the average Tanzanian or Malawian living in Zambia. Amwenye, as citizens of Malawi, would also have been
unlikely, as a group, to have a greater risk of contracting Covid–19 than other Malawians. However,
the very first cases of Covid–19 in Malawi were among Amwenye, perhaps creating a perception of
disease association with the group. This made them a particularly interesting subject for study.
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5

Empirical Strategy

We employ single profile conjoint experiments (Hainmueller, Hopkins, & Yamamoto, 2013) embedded in phone surveys given to 4,641 Malawians and 2,198 Zambians on knowledge and fears about
and behavioral responses to Covid–19. The Malawian survey, fielded from May 5 through June 2,
was administered to respondents from 27 districts (8 had very small sample sizes) covering all regions
of Malawi.3 The Zambian survey, in the field from July 2 through August 13, drew from the Lusaka
region and the areas bordering Malawi and Tanzania.4
The experiments presented each respondent with a hypothetical profile, randomly assigning a
neighbor’s age, gender, length of residency in the community, ethno-national identity, and symptoms of illness. All attributes were concrete, easy to understand, and conveyed in a single sentence.
Table 2 presents the attributes and their levels. After listening to the scenario read over the phone,
we asked each respondent how likely he or she would be to help the neighbor to the hospital and
whether the neighbor’s movement should be restricted. At the end of the experiment, we asked respondents whether they thought the neighbor had Covid–19. Responses to these questions, which
report on hypothetical behavioral responses to and perceptions about a hypothetical scenario, constitute our dependent variables of interest. Below Table 2 is the full text of the experimental script;
the post-treatment questions can be found in Table 3.

3

The sampling frame for Malawi consisted of phone numbers obtained in the LGPI 2019 and LGPI 2016 Malawi
surveys and did not contain ten of the country’s 28 districts. Due to the movement of respondents and the allowance of
replacement respondents, we were able to survey some individuals in the 10 districts not in the original sampling frame.
See Appendix B for more details on sampling.
4
The sampling frame for the Zambia Covid–19 telephone survey consisted of telephone numbers obtained from
the LGPI 2019 Zambia survey. The Zambian sampling frame did not contain individuals in the Copper-Belts, NorthWestern, Western, or Southern regions of the country. See Appendix B for more details on sampling.
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Table 2: Conjoint Experiment Attributes and Levels
Attributes
Age
Gender
Time in Community
Identity

Symptoms of Illness

Levels (Malawi)
Levels (Zambia)
25
25
60
60
Man
Man
Woman
Woman
Many years
Many Years
A few months
A few months
Malawian
Zambian
Mmwenye
Tanzanian
Zambian
Malawian
Badly injured and infected leg Badly injured and infected leg
Bad cough and high fever
Bad cough and high fever
High fever
High fever
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The Malawian experimental script read as follows, with the randomized components in bold
and in brackets:
Now I would like you to imagine the following situation. Your neighbor, a [25
year old/60 year old] [Malawian/Mmwenye/Zambian] [man/woman]
who has lived in your community for [many years/a few months] has [a
badly injured and infected leg; a bad cough and high fever; a high fever].
This script was followed by three questions presented in the order given in Table 3 5 . A nearly
identical script was read in Zambia, the only difference being the three randomized identity groups.
Table 3: Post-Treatment Questions
Question
If this person needed
you to accompany him/her
to the hospital, would you
help him/her?
Do you think this person
should be allowed to move
freely about the community
or should be made to stay
inside at home?
Do you think this person
has Covid–19/
Novel Corona virus?

5

Responses

Malawi
Yes
No
Don’t Know/RTA

Zambia
Yes
No
Don’t Know/RTA

Move freely
Stay at home
Don’t know/RTA

Move freely
Stay at home
Don’t Know/RTA

Yes
No
Not sure what Covid–19/
corona virus is
Refuse to Answer

Yes
No
Don’t Know

RTA = Refuse to Answer

14

Refuse to Answer

6

Hypotheses

Our hypotheses explore the effects of disease symptoms, insider/outsider identities, and other demographic factors correlated with Covid–19 on disease associations and hypothetical behavior. Outsider identities are our treatment of primary interest. In most cases, we pool together the two outsider
groups (Amwenye and Zambians in Malawi, Tanzanians and Malawians in Zambia), but we also explore the effects of the different sub-types of outsider identity. We manipulate symptoms to ensure
that they are not a variable “masking” the latent effects of identities on outcomes (Dafoe, Zhang, &
Caughey, 2018). All hypotheses were preregistered.6
1. Malawians and Zambians will associate Covid–19 more with men and older individuals.
2. Malawians and Zambians will associate Covid–19 with those who have Covid–19 symptoms
of high fever or high fever and cough more than symptoms of a badly injured and infected leg.
3. Malawians and Zambians will associate Covid–19 with outsiders more than insiders.
(a) Malawians will associate the disease more with outsiders (Amwenye and Zambians) than
insiders (Malawians). Zambians will associate the disease more with outsiders (Malawians and Tanzanian) than insiders (Zambians).
(b) Malawians will associate the disease more with Amwenye than Zambians or Malawians
given the confluence of national and racial outsider status and early association of disease.
(c) Zambians will associate the disease more with Tanzanians than Malawians, given the
earlier and more severe spread of Covid–19 in Tanzania versus Malawi.
(d) Malawians and Zambians will associate the disease more with those who have lived in
the area for a short period of time versus long-time residents of the community.
4. Insider/Outsider identities and symptoms will interactively shape disease associations.
(a) Ambiguity about the disease (the fever condition) will induce greater reliance on Insider/Outsider cues in both Malawians and Zambians.
(b) Clear disease indicators (the fever and cough condition) will induce less reliance on Insider/Outsider cues in both Malawians and Zambian
5. Symptoms will drive behavior.
6

For Zambia see: https://osf.io/azpvk/ and for Malawi see https://osf.io/wxtyd/.
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(a) Malawians and Zambians will be less likely to help neighbors with Covid–19 symptoms.
(b) Malawians and Zambians will be less likely to endorse free movement of neighbors with
Covid–19 symptoms.
6. Insider/Outsider identities will drive behavior.
(a) Malawians and Zambians will be less likely to help outsiders versus insiders.
(b) Malawians and Zambians will be less likely to endorse free movement of outsiders versus
insiders.

7

Results

Before turning to the results of the experiments, we provide some descriptive data from the surveys.
Nearly all (99 percent) of our respondents in both countries had heard of Covid–19, but only 13 percent of Malawians and 10 percent of Zambians reported symptoms of a fever, dry cough, or shortness
of breath in the preceding two weeks. Reports of symptoms in Malawi were highest along the border
with Tanzania and near the border entry point for travelers from South Africa in the South. Reports
of symptoms in Zambia were also concentrated along the Tanzanian border. Anxiety about falling ill
was substantially higher in the Zambian sample (82 percent of the Zambian sample were somewhat
or very worried, compared with 54 percent in Malawi), perhaps reflecting the greater progression of
the disease in Zambia at the time of the survey. Many respondents in both samples expressed anxieties about losing income (73 percent in Malawi, 59 percent in Zambia) or facing hunger (83 percent
in Malawi, 77 percent in Zambia) due to the pandemic. A large number of Malawians reported fears
of being stigmatized if they were to fall ill from Covid–19 (76 percent of sample); fewer, but still a
sizeable number of Zambians, also expressed this fear (56 percent). Most respondents in both countries (74-79 percent) indicated that they would not want to live next to someone who had the disease.
Covid–19 was thus very much on the minds of our respondents, even if the disease itself had not yet
penetrated deeply into the population.
Averaged across experimental conditions, we find that a high proportion of the sample (78 percent in Malawi; 71 percent in Zambia) were willing to help those in need get to the hospital, but
many would not allow them to move about freely in the community (15 percent Malawi; 10 percent
Zambia). A third of the sample in each country thought the neighbor had Covid–19 and another
20 (Malawi) to 30 (Zambia) percent were not sure. The results we present for the outcome (Has
Covid–19) excludes respondents who stated that they were unsure. We check robustness of findings by keeping them in the sample and switching to multinomial logistic regression analysis (See
Appendix C for details).
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7.1

Main Effects

In keeping with standard approaches to conjoint experiments, we run Ordinary Least Squares (OLS)
regression models. Hainmueller et al. (2013) have shown OLS to be a consistent estimator of average
marginal component effects (AMCE) in conjoint analyses. In our main analysis, we pool together
both types of outsiders (Mmwenye and Zambian for Malawi, Tanzanian and Malawian for Zambia)
into a single outsider category.7
Figures 2a and 2b display the results for our sample in Malawi and Zambia, respectively. They
indicate point estimates with a dot and 95% confidence intervals with horizontal lines for the AMCE
of each of the randomized profile attributes on the respondent’s willingness to help the target to the
hospital, belief that the target should be allowed to move about freely in the community, and belief
that the target has Covid–19. Baseline categories for each attribute are indicated with a dot at the
vertical dashed line at 0.
We do not find support for Hypothesis 1—neither Malawians nor Zambians associate the disease
with men or older people—but we do find strong support for Hypothesis 2. Malawians and Zambians clearly associate Covid–19 with high fever and cough symptoms. Malawians are 37 percentage
points (SE = 0.02) more likely to judge neighbors with a high fever and bad cough than those with
an injured leg to have the disease. They are27 percentage points (SE=0.02) more likely to do so for
those with just a high fever. Zambians display a similar, even starker pattern. They are 48 percentage
points (SE=0.03) more likely to consider that those with a high fever and bad cough have Covid–19
than those with an injured leg. Individual respondents also were 36 percentage points (SE=0.03)
more likely to consider those with just a high fever to have Covid–19.
In contrast, we find mixed support for Hypothesis 3 about disease associations and insiders and
outsiders. Malawians are 6 percentage points (SE=0.02) more likely to associate Covid–19 with outsiders (Amwenye and Zambians) than insiders (Malawians).8 We find weak evidence that Malawians
also associate community newcomers with disease more than long-term residents (Hypothesis 3d),
but this effect is modest (3 percentage points, SE=0.015). Zambians, on the other hand, do not associate disease with any of our measures of outsider status. While Zambians respond quite sharply to
symptoms, we do not find evidence that the identities examined in this experiment shape their views
of the disease.
Moving to the other two outcomes (helping the neighbor and restricting movement), we once
again see that symptoms exert a strong, consistent effect and identity a weaker, more mixed one.
7

In other models (see Appendix Table A1) we estimate separate effects for each subgroup to evaluate Hypotheses
3b and 3c. As we find no evidence of differentiated subgroup effects, we pool outsider groups for the remainder of the
analysis.
8
In a separate analysis (see Appendix) we do not find evidence that Malawians or Zambians differentiate between
different types of outsiders (Hypothesis 3b).
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Figure 2: AMCEs of Profile Attributes on Outcomes in Malawi and Zambia

(a) Malawi

(b) Zambia
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Malawians and Zambians alike report that they would be much less willing to help those with clear
symptoms to the hospital. In Malawi, respondents were 18 percentage points (SE=0.01) less likely
to indicate that they would help someone with the strongest Covid–19 symptoms (a high fever and
a bad cough) to the hospital, as compared to someone with an injured leg. Zambians respond even
more forcefully to symptoms: they are 31 percentage points (SE=0.02) less likely to say they would
help a neighbor with strong Covid–19 symptoms. These results are particularly noteworthy given
norms in both countries favoring helping others in the community. The effect of symptoms carry
through to restrictions on movement. Malawians are 16 percentage points (SE=0.01) less likely to
endorse free movement for those with high fever and a cough, and 11 percent points (SE=0.01) less
likely for those with just a high fever. Zambians are 11 percentage points (SE=0.02) more likely to
endorse restrictions on movement for someone with strong Covid–19 symptoms and 8 percentage
points (SE=0.02) more likely to endorse restrictions for someone with a high fever. We therefore
find strong support for Hypotheses 5a and b.
We find only mixed support for Hypothesis 6. Malawians and Zambians are both marginally
more likely (4 percentage points with SE=0.01 to 0.02) to say they would help insiders versus outsiders get to the hospital, but neither Malawians nor Zambians differentiate between insiders and
outsiders when it comes to moving around the community.
In sum, our results show that outward symptoms of disease drive perceptions and responses far
more than identities. Malawians and Zambians respond strongly to disease symptoms, associating
high fever (alone or accompanied by a cough) with Covid–19 and indicating that they would sharply
curtail interactions with neighbors who display these symptoms. On the other hand, with symptoms
experimentally specified, we only find partial support for the role of insider/outsider stereotypes,
with results strongest in Malawi.

7.2

Symptoms and Outsider Identity Interactions

Next we consider Hypothesis 4 and whether ambiguity about Covid–19 symptoms enhances the
effects of insider/outsider status in Malawi9 . If it does, this suggests that insider/outsider stereotypes
are a heuristic used to overcome uncertainty about contagion risk, not a hardwired psychological
response rooted in prejudice.
To evaluate, we estimate Average Component Interaction Effects (ACIEs) using the procedure
described by Hainmueller et al. (2013). If individuals use insider/outsider status as a heuristic for
disease, as expected by behavioral immune system theories (Schaller, 2011), then we would expect
more ambiguous symptoms to induce stronger insider/outsider effects.
9

We do not do a similar analysis for Zambia given null insider/outsider results.
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Table 4: Malawi: Average Component Interaction Effects
Help Move Freely Has Covid
Base: Insider
Outsider

-0.0382∗ -0.0420∗
(0.0162) (0.0191)

0.0861∗∗
(0.0279)

Cough and High Fever

-0.183∗∗∗ -0.194∗∗∗
(0.0231) (0.0219)

0.420∗∗∗
(0.0328)

High Fever

-0.130∗∗∗ -0.120∗∗∗
(0.0221) (0.0220)

0.270∗∗∗
(0.0329)

Outsider × Cough and High Fever

0.00560 0.0433
(0.0290) (0.0268)

-0.0776+
(0.0400)

Outsider × High Fever

-0.00636 0.0259
(0.0280) (0.0269)

-0.00650
(0.0403)

Constant

0.910∗∗∗ 0.266∗∗∗
(0.0157) (0.0179)

0.158∗∗∗
(0.0260)

Base: Injured Leg

Interactions of Origin and Symptoms

Observations

4627

Standard errors in parentheses
+
p < 0.10,∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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4548

3652

Table 4 shows the estimation of the interaction effects (not shown: gender, age, and short term
resident results). We find weak evidence (p<0.10) of an interaction between symptoms and insider/outsider status on the ‘Have Covid–19’ outcome for the high fever and cough treatment. We
present marginal effects of insider/outsider status by different types of symptoms in Figure 3. (Also
see Table A5 in the appendix.). Figure 3 suggests that when an individual very clearly has Covid–19
symptoms (a cough and high fever), the insider/outsider status ceases to have an effect. In contrast, it
does seem to have an effect when the hypothetical neighbor has a high fever or injured leg; however,
the evidence is weaker when the neighbor has a high fever. Under these scenarios, Malawians are less
likely to view fellow Malawians as diseased than outsiders.
Figure 3: Marginal Effects of insider/outsider status on Having Covid–19
.6

.5

.4

.3

.2
Cough and High Fever
Injured Leg
High Fever

.1
Insider

Outsider

Altogether these results suggest that Malawians associate the disease more with outsiders, but
only up to a point. Confronted with clear disease symptoms, Malawians judge insiders and outsiders
the same way. As Kam (2019) argues for Americans, there is a point at which disease risk becomes
high enough that insider/outsider distinctions fall to the wayside.10

7.3

Exploring Mediators of Outsider Status

We have shown that outsiders in Malawi are both more likely to be associated with the disease and
less likely to be helped to the hospital. Next, we ask whether outsider bias influences willingness to
help outsiders directly, or if it operates indirectly, through disease perceptions. Following Tingley,
Yamamoto, Hirose, Keele, and Imai (2014), we employ mediation analysis, using the question about
10

We note that these results are estimated with some uncertainty and should be viewed as suggestive.
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whether the target is perceived to have Covid–19 as an intermediate variable that explains the relationship between outsider status and willingness to help the target get to the hospital. As disease
association is not randomly assigned, we do not interpret these results as causal. To rule out potential confounders of the mediator, we controlled for all treatments in the experiment: respondent age,
education, gender, anxiety about contracting the disease, prejudice toward outsiders11 , length of time
in their community, and pre-existing illness. Other confounds remain possible. Table 5 provides the
results of this analysis. While most of the insider/outsider effect works directly on willingness to help
(Malawians may feel a greater obligation, perhaps, to help their own), 15 percent of the total effect
is mediated by fears of Covid–19 contagion. That is, Malawians are more likely to see outsiders as
diseased and because of this, less likely to help them, in addition to simply being less likely to help
them in the first place. Disease perceptions thus form one conduit – certainly not the only one –
through which insider/outsider status shapes behavior.
Table 5: Has Covid–19 as Mediator for Outsider Effect on Willingness to Help
Effect

95% Confidence Interval

ACME

-0.0073

-0.0120

-0.0030

Direct Effect

-0.0396

-0.0664

0.0123

Total Effect

-0.0469

-0.0742

0.0195

0.1554

0.0979

0.3720

% of Total Effect Mediated

8

Mean

Why Malawi and Not Zambia?

We have shown modest outsider effects on disease associations in Malawi but not Zambia. Here we
consider a few explanations for this difference. We did not anticipate a difference between the cases
and our experiment was not designed to probe national level variations; this analysis is therefore
post-hoc and exploratory.
We first consider whether the samples differed substantially in terms of demographic factors
that might plausibly condition use of stereotypes. The Zambian sample drew heavily from a large
metropolitan area, Lusaka, and the border region. The Malawian sample, on the other hand, drew
from the whole country, including the rural areas in the South. Table 6 shows demographic characteristics of the two samples and reveals that the Zambian sample had a higher average education level
11

Prejudice towards outsiders was defined as being unwilling to have neighbors with Zambian and/or Indian descent.
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than the Malawian sample. Education likely correlates with a number of other factors, including
wealth. Malawians, we might recall, expressed more economic anxiety in the Covid–19 survey than
their Zambian counterparts, even though the pandemic was at an earlier stage in Malawi. Socioeconomic status in turn could shape disease associations by enhancing knowledge or reducing anxiety.
To explore this possibility, we interacted the respondents education level with the insider/outsider
treatment, using a combined sample of Malawi and Zambia (See Appendix C). The results suggest
that respondents with at least a secondary education are more willing to let outsiders move about
freely than respondents with a primary education or less. However, with regards to disease association and willingness to help outsiders, we do not find any significant differences across education
groups.
Table 6: Survey Sample Demographics
Demographic
Male
Female
18-34 Years
35-54 Years
55 Years +
Little Formal Education
Primary Education
Secondary Education
University Education
N

Malawi
56
44
48
40
12
7
56
35
1
4641

Zambia
51
49
52
33
16
4
27
53
17
2198

We next consider whether the differences observed across countries could reflect the particular
identities used in the experiments. As discussed earlier, we relied on the 2019 LGPI survey to identify
relevant outsider identities. In both countries, a majority of respondents identified “those from another country” as outsiders. While all of the outsider identities we used reflected groups with roots
in other countries, it is possible that the specific groups used in Malawi (Amwenye and Zambians)
have greater salience as outsiders than those used in Zambia (Malawians and Tanzanians). There is
some evidence supporting this explanation. When we asked our Malawian respondents, near the
end of the 2020 Covid survey, whether they would be willing to have Zambians or Amwenye as
neighbors, around three quarters said they would not live next to Amwenye, with a similar fraction rejecting Zambians. In contrast, smaller fractions of Zambian respondents indicated that they
would not want a Malawian (38 percent) or Tanzanian (42 percent) neighbor. It is therefore possible
that the different treatment effects observed across countries pick up differences in salience for these
particular groups. On the other hand, when we examined the effects of outsider status on reported
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behaviors, we found that Malawians and Zambians stated they would react nearly identically to the
outsider prompt: in both cases, they are about 4 percentage points less likely to help an outsider.
In neither case do they support greater limitations on free movement for outsiders. The difference
between cases thus occurs only for perceptions about disease. We think it is unlikely that greater
possible prejudice in Malawi against the identities in the experiment would only affect disease associations and not affect reported behavior. Support for this explanation is therefore mixed at best.
Given generally weak support for demographic or prejudice explanations, we suggest instead
that the timing of the two surveys and the progression of the disease through the region might be
responsible for the difference between cases. While we cannot rigorously evaluate this hypothesis
due to the non-overlapping timing of the surveys,12 we speculate that the later progression of the
disease in Zambia might be responsible for the differences observed between cases. The Malawian
survey was in the field in the early days of the pandemic, when very few Malawians had personal
experience with the disease. In contrast, the Zambian survey was in the field during a peak of cases
within the country. Malawians might have been able to see the disease in May as something mostly
affecting other people in other places; though, by July and August, Zambians knew it to be a threat
at home.

9

Reflections and Conclusions

Will the Covid–19 pandemic, which has sickened and killed millions of people and deeply damaged
economies around the world, also have long-term social and political effects? In this paper, we explored one possible political fallout of the disease: the exacerbation of group conflict. Prior work in
a variety of fields—most notably psychology—suggests that threats posed by disease provoke antioutsider sentiments and lead to the hardening of boundaries between groups.
Our results offer something of an assurance on this front, albeit one conditioned by the limitation of our method, which studies hypothetical responses to a vignette, not actual behavior in
the real-world. We do find evidence of “outsider” stereotypes about disease in one of our cases,
Malawi. Malawians both associate the disease more with outsiders and indicate they would discriminate against outsiders when offering help. We do not find similar evidence in the neighboring case,
Zambia, however, and when it comes to limiting movement, neither Malawians nor Zambians seem
to pay much attention to the identity of the neighbor.
Instead what emerges most clearly in our data is the strong and very consistent response of both
Malawians and Zambians to disease symptoms. Symptom effects dwarf stereotypes. We even find
some evidence that insider/outsider biases in Malawi disappear when disease symptoms unambigu12

a time variable perfectly correlates with country
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ously suggest infection. Stereotypes may operate as heuristics in the absence of clear information
about risks or in the abstract, but actual experience of disease removes the convenience of preconceptions. We also note that, in both cases, politicians did not actively attempt to stir up outsider-based
stereotypes about disease. Instead, they focused on immediate policy actions to stem the contagion.
Stereotypes about outsiders may emerge where politics makes them salient and citizens lack sufficient knowledge about symptoms to identify disease within their midst.
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Online Appendix
A

Additional Analyses
1. Main Dependent Variable: If this person needed you to accompany him/her to the hospital,
would you help him/her?
2. Do you think this person should be allowed to move freely about the community or should
be made to stay inside at home?
3. Do you think this person has Covid–19/the Corona virus?

A.1

Tables

This section reports the full regression tables associated with the figures in the paper.
Table A1: Malawi: Average Marginal Component Effects for Figure 1. Binary Outsider
Variable.
60 Years Old
(Base: 25 Years Old)

Help
-0.00703
(0.0119)

Move Freely
-0.00346
(0.0103)

Has Covid
-0.0108
(0.0155)

Female
(Base: Male)

0.0369∗∗
(0.0119)

0.0148
(0.0103)

-0.0223
(0.0155)

A Few Months
(Base: Many Years)

-0.0200
(0.0119)

-0.0152
(0.0103)

0.0320∗
(0.0155)

Outsider
(Base: Insider)

-0.0384∗∗
(0.0123)

-0.0187
(0.0111)

0.0584∗∗∗
(0.0162)

High Fever
(Base: Injured Leg)

-0.134∗∗∗
(0.0136)

-0.103∗∗∗
(0.0140)

0.265∗∗∗
(0.0186)

Cough and High Fever
(Base: Injured Leg)
Constant

-0.179∗∗∗
(0.0140)
0.910∗∗∗
(0.0148)
4627

-0.165∗∗∗
(0.0128)
0.250∗∗∗
(0.0159)
4548

0.368∗∗∗
(0.0182)
0.176∗∗∗
(0.0197)
3652

Observations

Standard errors in parentheses
+
p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

A1

Table A2: Malawi: Average Marginal Component Effects Malawi. Three Level Outsider
Variable.
Help

Move Freely

Has Covid

60 Years Old
(Base: 25 Years Old)

-0.00700
(0.0119)

-0.00350
(0.0103)

-0.0108
(0.0155)

Female
(Base: Male)

0.0369∗∗
(0.0119)

0.0149
(0.0103)

-0.0216
(0.0155)

A Few Months
(Base: Many Years)

-0.0200+
(0.0119)

-0.0153
(0.0103)

0.0319∗
(0.0155)

Mmwenye
(Base: Malawian)

-0.0407∗∗
(0.0145)

-0.0140
(0.0128)

0.0715∗∗∗
(0.0190)

Zambian
(Base: Malawian)

-0.0362∗
(0.0143)

-0.0233
(0.0126)

0.0459∗
(0.0187)

Cough and High Fever
(Base: Injured Leg)

-0.179∗∗∗
(0.0140)

-0.165∗∗∗
(0.0128)

0.368∗∗∗
(0.0182)

High Fever
(Base: Injured Leg)

-0.134∗∗∗
(0.0136)

-0.103∗∗∗
(0.0140)

0.265∗∗∗
(0.0186)

Constant

0.890∗∗∗
(0.0154)

0.235∗∗∗
(0.0162)

0.208∗∗∗
(0.0206)

4627

4548

3652

Observations

Standard errors in parentheses
+
p < 0.10 , ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

A2

Table A3: Zambia: Average Marginal Component Effects. Binary Outsider Variable.
Help

MoveFreely

HasCovid

60 Years Old
(Base: 25 Years Old)

0.0387∗
(0.0187)

0.00236
(0.0126)

-0.0145
(0.0233)

Female
(Base: Male)

0.0264
(0.0187)

0.0180
(0.0125)

-0.0145
(0.0233)

A Few Months
(Base: Many Years)

-0.0157
(0.0186)

0.0261∗
(0.0126)

0.0332
(0.0233)

Outsider
(Base: Insider)

-0.0416∗
(0.0194)

0.0156
(0.0130)

-0.0121
(0.0244)

High Fever
(Base: Injured Leg)

-0.208∗∗∗
(0.0209)

-0.0773∗∗∗
(0.0172)

0.363∗∗∗
(0.0288)

Cough and High Fever
(Base: Injured Leg)

-0.308∗∗∗
(0.0219)

-0.113∗∗∗
(0.0160)

0.480∗∗∗
(0.0270)

Constant

0.886∗∗∗
(0.0244)

0.127∗∗∗
(0.0191)

0.214∗∗∗
(0.0317)

2181

2169

1540

Observations

Standard errors in parentheses
∗
p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table A4: Zambia: Average Marginal Component Effects. Three Level Outsider Variable.
Help

MoveFreely

HasCovid

60 Years Old
(Base: 25 Years Old)

0.0387∗
(0.0187)

0.00237
(0.0126)

-0.0149
(0.0234)

Female
(Base: Male)

0.0267
(0.0187)

0.0180
(0.0125)

-0.0149
(0.0233)

A Few Months
(Base: Many Years)

-0.0158
(0.0186)

0.0261∗
(0.0126)

0.0336
(0.0233)

Malawian
(Base: Zambian)
Tanzanian
(Base: Zambian)

-0.0223
(0.0222)
-0.0623∗∗
(0.0231)

0.0127
(0.0151)
0.0187
(0.0154)

-0.0277
(0.0277)
0.00428
(0.0290)

High Fever
(Base: Injured Leg)

-0.208∗∗∗
(0.0209)

-0.0773∗∗∗
(0.0172)

0.364∗∗∗
(0.0287)

Cough and High Fever
(Base: Injured Leg)

-0.307∗∗∗
(0.0219)

-0.113∗∗∗
(0.0160)

0.479∗∗∗
(0.0270)

Constant

0.886∗∗∗
(0.0245)

0.127∗∗∗
(0.0191)

0.214∗∗∗
(0.0317)

2181

2169

1540

Observations

Standard errors in parentheses
∗
p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

Table A5: Malawi: Average Marginal Effects of Outsider by Symptoms for Figure 2
Has Covid
Cough and High Fever

0.00848
(0.0303)

Injured Leg

0.0861∗∗∗
(0.0231)

High Fever

0.0796∗∗
(0.0309)

Observations

3652

Standard errors in parentheses
+
p < 0.10, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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Table A6: Zambia: Average Component Interaction Effects
Base: Insider
Outsider

-0.0337
(0.0244)

0.0141
(0.0293)

0.0282
(0.0380)

High Fever

-0.227∗∗∗
(0.0345)

-0.0793∗∗
(0.0288)

0.415∗∗∗
(0.0484)

Cough and High Fever

-0.272∗∗∗
(0.0359)

-0.114∗∗∗
(0.0268)

0.507∗∗∗
(0.0452)

Outsider × High Fever

0.0298
(0.0433)

0.00303
(0.0359)

-0.0794
(0.0600)

Outsider × Cough and High Fever

-0.0546
(0.0452)

0.00131
(0.0334)

-0.0413
(0.0563)

Constant

0.881∗∗∗
(0.0256)

0.128∗∗∗
(0.0259)

0.187∗∗∗
(0.0370)

2181

2169

1540

Base: Injured Leg

Interactions of Origin and Symptoms

Observations
Standard errors in parentheses
∗
p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001
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B

Sampling

These experiments were embedded in a phone survey conducted in May 2020 in Malawi and June
to July 2020 in Zambia. Respondents were drawn from three pools: 1) We re-contacted participants
from the LGPI, a survey conducted in Malawi and Zambia in 2019 (Lust et al., 2020) who had expressed willingness to participate in future surveys and had provided phone numbers to do so. We
obtained 5,100 phone numbers from Malawian respondents and approximately 4,500 phone numbers from Zambian respondents through this process; 2) In some instances, we could not contact
the original respondent through the phone number(s) provided, but we found a new participant
willing to take the survey and administered it to him/her; 3) As the LGPI 2019 Malawi 2019 survey
did not sample from the south of Malawi, we drew in additional participants by re-visiting villages
from the LGPI 2016 Malawi survey (Lust et al., 2016) and collected phone numbers for the phone
survey.
For the 2020 respondents who participated in the 2016 or 2019 LGPI surveys, we have a rich set
of previously collected data on both the individual respondent and their community. Both the 2016
and 2019 LGPI surveys were implemented to allow local-level indicators; the 2016 survey sample was
drawn in villages, and the 2019 survey was drawn in 1 km2 areas. Both surveys were also coupled
with factual and local elite surveys, which provided additional information on the nature of the
community and its leadership.

B.1

Locating 2019 participants

The sample included phone numbers that had been collected from participants in the 2019 LGPI
survey (see below for sampling strategy). At the end of that survey, in preparation for a panel study,
we had asked individuals if they would be willing to participate in a follow-up survey.
We created a dataset that included the individual’s name, telephone number(s), how long the
individual had lived in the area, gender, age, and education. These questions were used to verify
whether the individual answering the phone was the same respondent from 2019. Where the respondent existed but was not available, enumerators set a call-back time. Where the respondent was
not available but the individual answering the phone was over 18 years of age, the individual was
asked if s/he wanted to participate in the study. Where the individual was under 18 years of age and
the initial respondent was not available, the enumerator asked if an adult was available. That adult
was then given the chance to participate in the survey. Replacement individuals were asked at the
end of the survey if they are willing to participate in future studies.

B.2

Revisiting 2016 villages

The phone numbers collected in the 2019 LGPI survey only included respondents in an area within
a 50 km radius of each of the capitol cities (Lilongwe, Malawi and Lusaka, Zambia) and 100 km
distance from the Malawi-Zambian border. In Malawi, in order to incorporate southern districts,
we sent teams to the southern regions and to two southern-central region districts that had not been
included in the LGPI survey we conducted in 2016. The researchers were given and instructed to
wear masks, use hand sanitizer, and maintain social distancing measures and were sent to the same
villages that were included in the 2016 survey.
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For each village, they were given lists of the first names of the adults who were in the household
in 2016 and their ages (drawn from the Kish grid), and the name of the original respondent chosen.
They met with the village head, who then helped them to contact and hire a person from the village. This person went to village houses to ask previous respondents if they would be willing to be
contacted. The telephone numbers were collected from those who were willing. Where an individual was not willing or available, another adult in the household was asked to participate and, if s/he
agreed, demographic information and the phone number was collected. If no one existed in the original household (e.g,, the family had moved or passed away) or if no one agreed to be contacted, the
village contact was asked to find another household in the village willing to be contacted. Telephone
numbers and demographics were entered into a database for use in the survey.

B.3

LGPI Zambia 2019 survey

The LGPI Zambia 2019 survey design was carried out between May and October of 2019 in 2 regions
of Zambia (Lust et al. 2019), where each region was an independent sample. The regions included
the capital city and an area along the border between Zambia and Malawi and Zambia and Tanzania.
Samples were stratified. Border regions were divided into strata that were 0-50 km from the border
and 50-100 km from the border, and each of these areas was divided into five subareas. Urban areas
were divided into two concentric circles: 0-25 km from the urban center and 25-50 km from the
urban center, and each was divided into four areas. The goal was to ensure that the respondents
were distributed across the region and to include more and less urban and border areas. We aimed
to divide the samples evenly across these regions and strata.
Satellite imagery data was employed for selecting sampling units. To do so, we divided the regions/bins into 1 sq km areas, and selected these areas using a randomized, probability proportionate
to size (PPS) method based on WorldPop estimates of population density. We then divided chosen
areas into hectares. The hectares were randomly numbered, and enumerators were asked to begin
interviewing in the 1 km sq areas in the hectares, moving from those with the lowest to highest numbers. They were asked to complete not more than 5 interviews in the hectare before moving onto
the next one, and to complete 30 interviews in each square kilometer. The aim of this strategy was
to ensure that enumerators spread out across the 1 km sq unit.
Enumerators were instructed to enter sampling units using tablets to track their locations and
confirm they were in the correct area. They were asked to go to the center of each hectare and then to
move outward, in separate directions to additional houses. Within each household, one participant
was randomly selected using the Kish method. Survey weights were designed to take into account
sampling and to correct for imbalances between the sample and census demographics for the area.
LGPI Malawi 2019 survey The LGPI Malawi 2019 survey was carried out between May and October of 2019 in 2 regions of Malawi (Lust et al., 2019), where each region was an independent sample.
The regions included the capital city and an area along the border between Zambia and Malawi.
Samples were stratified. Border regions were divided into strata that were 0-50 km from the border and 50-100 km from the border, and each of these areas was divided into five subareas. Urban
areas were divided into two concentric circles: 0-25 km from the urban center and 25-50 km from
the urban center, and each was divided into four areas. The goal was to ensure that the respondents
were distributed across the region and to include more and less urban and border areas. We aimed
to divide the samples evenly across these regions and strata.
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Satellite imagery data was employed for selecting sampling units. To do so, we divided the regions/bins into 1 km2 areas, and selected these areas using a randomized probability proportionate
to size (PPS) method based on WorldPop estimates of population density. We then divided each 1
km2 area into a 100 hectare grid. The hectares were randomly numbered, and enumerators were instructed to visit hectares in that order, as opposed to what might be most convenient geographically.
They were asked to complete no more than 5 interviews per hectare before moving onto the next
one, and to complete 30 interviews in each square kilometer. The aim of this strategy was to ensure
that enumerators spread out across the 1 km2 unit.
Enumerators were instructed to enter sampling units using tablets to track their locations and
confirm they were in the correct area. They were asked to go to the center of each hectare and then
move outward, in separate directions. Within each household, one participant was randomly selected using the Kish method. Survey weights were designed to take into account sampling and to
correct for imbalances between the sample and census demographics for the area.

B.4

LGPI Malawi 2016 Survey

The survey was conducted in Malawi during March and April 2016. We implemented the survey
using tablet computers. See here for more information on this survey.
This survey sought to measure and better understand governance and service delivery at the local level. This is a highly clustered survey, which facilitates measurement and inference at the local
(in this case, village) level. The survey covers: political participation, social norms and institutions,
education, health, security, welfare, corruption, land, and dispute resolution.
The sample was stratified on: region (North, Central, South); the presence of matrilineal and
patrilineal ethnic groups; and the urban/rural divide. Because patrilineal groups are rare in Malawi,
and we wanted to maximize variation in matrilineal and patrilineal heritage, we oversampled Primary
Sampling Units (PSUs) from the patrilineal stratum. We sampled 22 PSUs, namely ’Traditional Authorities’ (TAs). These 22 sampled TAs are located in 15 of Malawi’s 28 districts. Districts are the
largest sub-national administrative units in Malawi. Within each TA (i.e., PSU), we randomly selected four enumeration areas (EAs) as Secondary Sampling Units (SSUs). EAs are comparable to
census tracts. Both PSUs and SSUs were selected without replacement, according to the principle
of Probability of Selection Proportional to Measure of Size (PPMS). Within each EA, we sampled
four villages, based on known geographical points provided on the maps of the EAs produced for
Malawi’s latest population census. Once in the village, enumerators followed a random walk pattern
to select households. After they entered the household, the interviewer collected the necessary data
about composition of the household. Both the contact and main questionnaires were programmed
on digital tablets, including the selection of the final respondent in the household through a digital
version of the Kish grid. The target was to interview 22 respondents in each village. This process
produced a sample of 8,100 respondents. See Table 1 for a list of the districts and TAs included in the
sample and Table 2 for a list of the villages.
While the sampling procedures were planned as presented, of course in practice this was not always the case. In total the research team had to draw 11 replacement EAs. One replacement EA was
drawn because enumerators were chased out of a village and forced to withdraw from the EA. In
the remaining 10 cases, EAs were not accessible (e.g. in one instance our team was unable to reach
the designated EA because a bridge had washed away during heavy rains). In these instances, backup
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enumeration areas were randomly selected within the same EAs (excluding already selected and inaccessible zone) and were used as replacements. In total, only 11 of the 99 sampled EAs are replacement
EAs. In addition, given that multiple enumerators conducted surveys in the same village, the target number of 22 respondents per village (neighborhood in urban areas) was not always precisely
reached. In some instances, more were surveyed and in others slightly fewer than 22 households
were surveyed. In addition, the boundaries between villages and neighborhoods were not always
clear, which also caused our teams to deviate from the target of 22 per village/neighborhood.

B.5

Sampling Results

Figure B.1 shows the results of the Covid 2020 survey sampling procedure in Zambia. The dark blue
dots represent LGPI 2019 respondents who also took the Covid 2020 survey. The light blue dots
represent LGPI 2019 respondents we did not reach. The yellow dots represent Covid 2020 survey
respondents that were replacements for the LGPI 2019 respondents. Since we do not know the exact
location of replacement respondents, there is one yellow dot per district and its size is proportional
to the number of replacement respondents in the district.
Figure B.2 shows the same map for Malawi.
Figure B.1: Sampling Results in Zambia.
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Figure B.2: Sampling Results in Malawi.
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B.6

Ethics and Consent

This research seeks to maximize benefit for Malawian society while minimizing risk to participants in
the study. The project leaders are trained in courses on the ethical treatment of human research participants. All research activities complied with the Swedish Data Services regulations and guidelines
for research ethics of the national data service regulatory body, and we ensured the survey complied
with their high ethical standards. The numbers we called were of respondents from the 2019 LGPI
Survey, conducted with Malawian Institutional Review Board approval. At the end of that survey,
we asked respondents if they would be willing to be contacted again. We only interviewed respondents who are over 18 years of age, and for whom we have informed consent. If the respondent we
reached was not the same as in the original survey, we asked the respondent’s age and declined to
interview if they were underage. All data collected will be kept anonymous and stored in encrypted
files. We will not distribute anything with names or GPS coordinates, and all data will be retained on
encrypted University of Gothenburg servers. We understand that there is always risk when handling
confidential data, and we did all in our power to mitigate that risk by ensuring encrypted data storage and enforcing communication regulations. Additionally, all enumerators signed non-disclosure
agreements and were subject to GDPR guidelines.
We asked for new consent from all respondents. Part of this consent section clearly explained
that participation is voluntary and that the respondents have the right to seek clarification of their
rights or to withdraw participation consent at any time. Each question also allowed for a do not
know/refuse to answer response to mitigate discomfort for the participants. The consent scripts
were as follows, changing slightly depending on the respondent type reached:
1. CONSENT (New Respondent, First Person) We are currently conducting a survey on Covid–
19 and would like to talk to you today. Your answers will be confidential. They will be put together
with about 3500 other people we are talking to, to get an overall picture. It will be impossible to
pick you out from what you say, so please feel free to tell us what you think. This interview will take
about 15 minutes. There is no penalty for refusing to participate. We would like your opinion with
the knowledge that there are no right or wrong answers to these questions and that you may stop
the survey at any time. Are you willing to participate in this survey, either now or at another time?
Yes, now
Yes, at another time
No
2. Hello, my name is 0. I am calling from the Institute of Public Opinion and Research , a
research organization based in Zomba. Last year, we conducted a study looking at development and
service provision and we also requested our participants to call them and discuss a few other issues
this year. Do you remember to have talked to any of our survey team member between September
and November last year?
Yes
No
3. CONSENT (Prior Respondent) We are currently conducting a survey on Covid–19 and
would like to talk to you today. Your answers will be confidential. They will be put together with
about 3500 other people we are talking to, to get an overall picture. It will be impossible to pick you
out from what you say, so please feel free to tell us what you think. This interview will take about
15 minutes. There is no penalty for refusing to participate. We would like your opinion with the
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knowledge that there are no right or wrong answers to these questions and that you may stop the
survey at any time. Are you willing to participate in this survey, either now or at another time?
Yes, now
Yes, at another time
No
4. CONSENT (New Respondent, Second Person) Hello, my name is 0. I am calling from the
Institute of Public Opinion and Research , a research organization based in Zomba. We are currently
conducting a survey on Covid–19 and would like to talk to you today. Your answers will be confidential. They will be put together with about 3500 other people we are talking to, to get an overall
picture. It will be impossible to pick you out from what you say, so please feel free to tell us what
you think. This interview will take about 15 minutes. There is no penalty for refusing to participate.
We would like your opinion with the knowledge that there are no right or wrong answers to these
questions and that you may stop the survey at any time. Are you willing to participate in this survey,
either now or at another time?
Yes, now
Yes, at another time
No
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C

Additional Analyses

C.1

Interactions with Respondent Education13
Table C1: Outsider Education Interactions Malawi and Zambia
Help

Move Freely

Has Covid

Outsider

-0.0349∗
(0.0141)

-0.0254∗
(0.0123)

0.0439∗
(0.0191)

Higher Education

-0.0401∗
(0.0170)

-0.0112
(0.0142)

-0.00497
(0.0221)

Outsider × Higher Education

-0.00845
(0.0210)

0.0371∗
(0.0171)

-0.0177
(0.0271)

6796

6706

5183

Observations

Standard errors in parentheses
+
p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

13

We also analyzed the interaction between outsider and education using a four factor education variable and did not
find the results to significantly differ.

C1

C.2 Multinomial Logistic Regression
Table C2: Main Effects Only Malawi (three level outsider)
Dependent variable:

C2

60 years old
Female
Few Months
Mmwenye
Zambian
High Fever
Cough and High Fever
Constant
Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Not Sure

Yes

(1)

(2)

0.033 (−0.126, 0.191)
0.180∗ (0.022, 0.339)
0.185∗ (0.026, 0.343)
0.193+ (−0.001, 0.387)
0.073 (−0.121, 0.266)
0.836∗∗∗ (0.643, 1.029)
0.946∗∗∗ (0.747, 1.145)
−1.696∗∗∗ (−1.925, −1.467)

−0.030 (−0.168, 0.108)
−0.115 (−0.252, 0.023)
0.145∗ (0.007, 0.282)
0.336∗∗∗ (0.166, 0.506)
0.222∗∗ (0.053, 0.391)
1.225∗∗∗ (1.049, 1.402)
1.642∗∗∗ (1.465, 1.818)
−1.492∗∗∗ (−1.698, −1.286)

9,106.948

9,106.948

Table C3: Main Effects Only Zambia (three level outsider)
Dependent variable:

60 Years Old
Female
A Few Months
Malawian
Tanzanian
Cough and High Fever
High Fever
Constant
C3

Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Don’t Know

Yes

(1)

(2)

0.090 (−0.122, 0.302)
0.085 (−0.127, 0.297)
0.220∗ (0.008, 0.432)
0.034 (−0.222, 0.289)
0.041 (−0.221, 0.304)
0.737∗∗∗ (0.470, 1.003)
0.778∗∗∗ (0.531, 1.026)
−0.849∗∗∗ (−1.148, −0.550)

−0.063 (−0.277, 0.151)
−0.032 (−0.245, 0.181)
0.164 (−0.049, 0.378)
−0.075 (−0.334, 0.184)
0.044 (−0.218, 0.306)
2.128∗∗∗ (1.845, 2.411)
1.625∗∗∗ (1.345, 1.904)
−1.361∗∗∗ (−1.686, −1.035)

4,547.676

4,547.676

Table C4: Main Effects Only Malawi (binary outsider)
Dependent variable:

60 years old
Female
Few Months
Outsider
High Fever
Cough and High Fever
Constant
C4

Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Not Sure

Yes

(1)

(2)

0.033 (−0.125, 0.192)
0.178∗ (0.020, 0.337)
0.185∗ (0.027, 0.344)
0.132 (−0.036, 0.300)
0.836∗∗∗ (0.644, 1.029)
0.947∗∗∗ (0.749, 1.146)
−1.696∗∗∗ (−1.925, −1.467)

−0.030 (−0.168, 0.108)
−0.116+ (−0.254, 0.021)
0.145∗ (0.007, 0.283)
0.278∗∗∗ (0.131, 0.426)
1.226∗∗∗ (1.049, 1.403)
1.643∗∗∗ (1.467, 1.820)
−1.492∗∗∗ (−1.698, −1.287)

9,105.297

9,105.297

Table C5: Main Effects Only Zambia (binary outsider)
Dependent variable:

60 Years Old
Female
A Few Months
Outsider
Cough and High Fever
High Fever
Constant
C5

Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Don’t Know

Yes

(1)

(2)

0.090 (−0.122, 0.302)
0.085 (−0.127, 0.297)
0.220∗ (0.008, 0.432)
0.037 (−0.187, 0.261)
0.737∗∗∗ (0.470, 1.003)
0.778∗∗∗ (0.531, 1.026)
−0.849∗∗∗ (−1.148, −0.550)

−0.064 (−0.277, 0.150)
−0.031 (−0.244, 0.183)
0.164 (−0.049, 0.378)
−0.016 (−0.241, 0.208)
2.131∗∗∗ (1.848, 2.413)
1.625∗∗∗ (1.345, 1.904)
−1.362∗∗∗ (−1.688, −1.037)

4,544.649

4,544.649

Table C6: Treatment Interactions Malawi (three level outsider)
Dependent variable:

C6

60 years old
Female
Few Months
Mmwenye
Zambian
High Fever
Cough and High Fever
Mmwenye X High Fever
Zambian X High Fever
Mmwenye X Cough and High Fever
Zambian X Cough and High Fever
Constant
Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Not Sure

Yes

(1)

(2)

0.031 (−0.128, 0.189)
0.174∗ (0.015, 0.333)
0.183∗ (0.024, 0.341)
0.354∗ (0.007, 0.702)
0.194 (−0.154, 0.542)
0.884∗∗∗ (0.542, 1.226)
1.213∗∗∗ (0.865, 1.562)
−0.182 (−0.661, 0.297)
0.038 (−0.434, 0.511)
−0.342 (−0.827, 0.144)
−0.478+ (−0.971, 0.014)
−1.787∗∗∗ (−2.075, −1.498)

−0.033 (−0.171, 0.105)
−0.115 (−0.253, 0.023)
0.143∗ (0.005, 0.281)
0.588∗∗∗ (0.242, 0.934)
0.499∗∗ (0.157, 0.842)
1.386∗∗∗ (1.055, 1.717)
1.994∗∗∗ (1.664, 2.325)
−0.181 (−0.628, 0.266)
−0.260 (−0.704, 0.184)
−0.509∗ (−0.956, −0.063)
−0.508∗ (−0.950, −0.066)
−1.679∗∗∗ (−1.965, −1.393)

9,110.914

9,110.914

Table C7: Treatment Interactions Zambia (three level outsider)
Dependent variable:

C7

60 Years Old
Female
A Few Months
Malawian
Tanzanian
Cough and High Fever
High Fever
Malawian X Cough and High Fever
Tanzanian X Cough and High Fever
Malawian X High Fever
Tanzanian X High Fever
Constant
Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Don’t Know

Yes

(1)

(2)

0.102 (−0.110, 0.315)
0.083 (−0.129, 0.295)
0.223∗ (0.011, 0.435)
0.333 (−0.071, 0.737)
0.252 (−0.176, 0.679)
0.979∗∗∗ (0.514, 1.445)
1.116∗∗∗ (0.678, 1.554)
−0.221 (−0.873, 0.432)
−0.480 (−1.142, 0.182)
−0.688∗ (−1.289, −0.087)
−0.289 (−0.913, 0.335)
−1.034∗∗∗ (−1.396, −0.673)

−0.065 (−0.279, 0.150)
−0.032 (−0.245, 0.182)
0.170 (−0.044, 0.383)
−0.170 (−0.730, 0.389)
0.485+ (−0.033, 1.003)
2.288∗∗∗ (1.792, 2.783)
1.884∗∗∗ (1.391, 2.377)
0.203 (−0.518, 0.924)
−0.621+ (−1.299, 0.057)
−0.079 (−0.782, 0.624)
−0.647+ (−1.331, 0.037)
−1.495∗∗∗ (−1.926, −1.063)

4,549.642

4,549.642

Table C8: Treatment Interactions Malawi (binary outsider)
Dependent variable:

C8

60 years old
Female
A Few Months
Outsider
High Fever
Cough and High Fever
Outsider X High Fever
Outsider X Cough and High Fever
Constant
Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Not Sure

Yes

(1)

(2)

0.031 (−0.127, 0.190)
0.176∗ (0.017, 0.335)
0.183∗ (0.025, 0.342)
0.272+ (−0.032, 0.577)
0.884∗∗∗ (0.542, 1.226)
1.213∗∗∗ (0.865, 1.562)
−0.068 (−0.482, 0.346)
−0.402+ (−0.827, 0.022)
−1.788∗∗∗ (−2.077, −1.500)

−0.032 (−0.170, 0.106)
−0.118+ (−0.256, 0.020)
0.143∗ (0.005, 0.281)
0.542∗∗∗ (0.236, 0.848)
1.386∗∗∗ (1.055, 1.717)
1.995∗∗∗ (1.664, 2.325)
−0.219 (−0.611, 0.174)
−0.508∗ (−0.899, −0.116)
−1.678∗∗∗ (−1.964, −1.392)

9,105.007

9,105.007

Table C9: Treatment Interactions Zambia (binary outsider)
Dependent variable:

C9

60 Years Old
Female
A Few Months
Outsider
Cough and High Fever
High Fever
Outsider X Cough and High Fever
Outsider X High Fever
Constant
Akaike Inf. Crit.
+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001

Don’t Know

Yes

(1)

(2)

0.098 (−0.115, 0.310)
0.080 (−0.132, 0.292)
0.221∗ (0.009, 0.433)
0.297 (−0.066, 0.659)
0.979∗∗∗ (0.513, 1.444)
1.115∗∗∗ (0.677, 1.554)
−0.357 (−0.926, 0.211)
−0.499+ (−1.031, 0.032)
−1.029∗∗∗ (−1.391, −0.667)

−0.059 (−0.273, 0.155)
−0.034 (−0.248, 0.179)
0.165 (−0.048, 0.379)
0.178 (−0.288, 0.643)
2.288∗∗∗ (1.793, 2.783)
1.884∗∗∗ (1.391, 2.378)
−0.235 (−0.839, 0.369)
−0.388 (−0.987, 0.211)
−1.494∗∗∗ (−1.925, −1.063)

4,548.615

4,548.615

