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Malaria places a great burden on the health and prosperity of many and
occupies a great number of scientists and policymakers. The dynamics of
the disease are tightly interwoven with economics — incidence is both tied
to economic circumstances and impacts them. Economic research plays an
important role in understanding and supporting the fight against malaria.
The economic literature, however, features a number of peculiarities that can
hamper accessibility and has been slow to approach interdisciplinary issues.
Here, we explain the economic perspective and summarise the literature on
the economic impacts of malaria. Malaria has severe impacts on individual
and aggregate economic outcomes, including mortality and morbidity, but also
indirect burdens that materialise with a delay. The fight against malaria is
not an economic policy per se, but may provide beneficial economic spillovers
and can be vital in establishing an environment that allows for prosperity.
Economic insights can make a difference in the design and implementation
of effective and efficient eradication and control strategies. This is critical in
the light of increasing disease (re-)exposure due to climate change and the
emergence of resistant vectors and pathogens.
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1 Introduction

Vector-based diseases place a great burden upon affected populations. Among them,
malaria is the most prevalent, with about 241 million cases and 627,000 deaths in 2020
(Global Malaria Programme, 2021). Today, the disease is endemic to tropical and sub-
tropical regions, home to some of the poorest countries on earth. Whether and how
these facts are related continues to occupy many scientists. Disease and economics inter-
weave tightly in many dimensions that prove hard to disentangle. Research questions are
complex and of a fundamentally interdisciplinary nature, making reliable analysis chal-
lenging. Insights into the economic impacts of malaria can only be obtained with a broad
understanding of the disease and its interrelations. Similarly, economic circumstances
play an important role in the spread, control, and eradication of malaria; evidenced by
considerable interest from the wider literature.
The importance of economics for malaria is reflected in a large body of research. How-

ever, the relation is not as clear as it may seem and insights are not as accessible as one
would like. The strong link between malaria, development, and poverty noted in macroe-
conomic studies (e.g. Gallup and Sachs, 2000) caught considerable attention. The same
is true for the widespread backlash (e.g. Acemoglu and Johnson, 2007), pointing out a
lack of causality. More nuanced economic studies do not command as much attention,
but offer, e.g., robust evidence of malaria impacting human capital accumulation, labour
productivity and a range of other important socioeconomic factors (see Kuecken et al.,
2021, for a recent example). Meanwhile, more generalist approaches could benefit from
an economic perspective (see Duflo, 2017, for an argument why this may be the case),
but collaborations are rare, which is partly due to a lack of incentives. Knowledge of the
economic impacts of malaria and a comprehensive understanding of the disease are vital
for interdisciplinary research, but also for selecting efficient adaptation and mitigation
measures (Sicuri et al., 2022).
Malaria has a wide range of economic impacts, ranging from immediate ones, due to

mortality and morbidity, to indirect ones. Among many other impacts, the disease lowers
cognitive skills (Venkataramani, 2012), educational attainment (Lucas, 2010), labour
market participation (Hong, 2013), and affects fertility choices (Lucas, 2013), civil unrest
(Cervellati et al., 2022a), as well as foreign direct investment (Cervellati et al., 2022b).
Studies have found pronounced links between malaria and economic circumstances at
large (Gallup and Sachs, 2000), although the strength of these links, and whether a
causal relationship exists, remains debated (Acemoglu and Johnson, 2007; Cervellati and
Sunde, 2011). Insights into the effects of control and eradication campaigns, like the one
by Kuecken et al. (2021) for the recent ‘Roll Back Malaria’ campaign in sub-Saharan
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Africa, can help with the efficient and effective use of sparse resources for the design,
implementation, and funding of malaria control and eradication strategies.
However, insights are only useful when they are accessible, and both the languages

of economics and malaria itself can be particular. With this in mind, we provide some
background for the disease, and introduce essential features of the economic literature —
most prominently its focus on identifying causal effects from non-experimental data. We
review the literature on the economic impacts of malaria, both in micro- and macroeco-
nomic terms. Topics include impacts at the individual-level, such as health and educa-
tional outcomes, at aggregate levels, such as economic development, and the economics
of malaria eradication and control. The goal of this paper is to summarize and reconcile
the economic literature, paving the way for future interdisciplinary research efforts. The
fight against malaria will pose many known and unknown challenges — including climate
change — and well-informed strategies are needed, as are knowledge spillovers across
disciplines.
The remainder of this paper is structured as follows. Section 2 briefly provides some

background on human malaria that may be skipped by readers that are well-informed on
the disease. Section 3 engages with the economic impacts of malaria. The final Section 4
provides an outlook and concludes.

2 Malaria

Human malaria is caused by six Plasmodium parasite species — most notably P. falci-
parum and P. vivax — that are transmitted primarily via the bite of female Anopheles
mosquitoes. Incidence is tied to the spread and activity of these vectors and depends
on environments that are suitable in terms of climate, altitude, vegetation, and control
measures (Ashley et al., 2018). This enabled the elimination of malaria from many tem-
perate regions in the past (see Feachem et al., 2010, and c.f. Figure 1), and highlights
the importance of human settlement and migration patterns (Carrasco-Escobar et al.,
2022; Kounnavong et al., 2017). In recent years, however, gains against malaria have
been stalling (Global Malaria Programme, 2021), which may be exacerbated by land use
change and climate change in the future (Caminade et al., 2014; Patz and Olson, 2006).1

The disease is routinely separated into uncomplicated cases, with relatively mild symp-
toms like headache and fever, and severe malaria, which may cause anemia, respiratory

1The environmental suitability for malaria and, relatedly, the population at risk are likely to increase
in the face of climate change (McMichael et al., 2006; Rocklöv and Dubrow, 2020). Due to climate
change, malaria may decline in relative importance compared to arboviruses with Aedes mosquitoes
as vectors (Mordecai et al., 2020).
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Figure 1: Global malaria status as indicated by the incidence in percent of the popula-
tion at risk in 2018 or the time since the last indigenous case was recorded.
Sources: World Health Organization, Global Health Observatory Data Repos-
itory/World Health Statistics and Global Malaria Programme (2021).

distress, renal failure, and neurological symptoms (Ashley et al., 2018). The severity
of the disease relates to the species of the pathogen, with P. falciparum causing most
acute cases and almost all deaths globally (Global Malaria Programme, 2021). The most
severe neurological complication of an infection with P. falciparum is cerebral malaria,
which invariably leads to death when untreated (Idro et al., 2010). Even when treated,
its case-fatality rate is usually 10–20% (Ashley et al., 2018). Children, pregnant women,
and patients with co-morbidities are most affected by cerebral malaria in endemic areas.
Repeated exposure in adults leads to infection-immunity that protects against the effects
of the disease to a degree, but not against infection. In addition, there are a number
of inherited and acquired factors that affect chance of infection and severity (see Ashley
et al., 2018), which are most prevalent on the African continent. Infection rates that
dictate mortality and morbidity also depend heavily on vectors and their capacity to
transmit malaria; some members of the African A. Gambiae complex are particularly
efficient at human transmission.
Malaria is treated using one of a number of antimalarial medications (see Ashley et al.,

2018). The most prominent antimalarials are derived from (a) chloroquine, the most
widespread compound until recently, and (b) artemisinin, which revolutionized treat-
ment starting in the 1990s. Resistance against established antimalarials is common, and
artemisinin-resistant lines of P. falciparum are emerging in Southeast Asia (Ménard et al.,
2016). Combination therapy, where antimalarials are combined with partner drugs, offers
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the best treatment outcomes (Alven and Aderibigbe, 2019) and is effective at avoiding
the emergence of resistance. However, combination therapy is more costly and — even
more importantly — demanding in terms of expertise, logistics, and adherence.
The World Heath Organisation (WHO) recognises three main strategies for the control

and potential elimination of malaria. First is vector control, with insecticide-treated bed-
nets and indoor residual spraying with insecticides as the main interventions. These inter-
ventions have been highly effective and efficient where they are applicable,2 but are under
threat by emerging insecticide-resistance and changing bionomic traits among mosquitoes
(Global Malaria Programme, 2021). Climate change and local land use changes are also
likely to have impacts on vector types and abundance (see e.g. Gottdenker et al., 2014;
Rocklöv and Dubrow, 2020). Second is chemoprophylaxis for susceptible populations,
such as children, pregnant women, or travellers. This strategy may reduce morbidity,
prevent infection, and decrease the rate of transmission (Global Malaria Programme,
2021). Third, new malaria vaccines can play an important role in reducing malaria inci-
dence and severity in children (Datoo et al., 2022), although many open questions remain
(see e.g. Olotu et al., 2016; Doshi, 2020). These strategies can differ considerably in ef-
fectiveness, efficiency, and requirements for implementation. As laid out later, economics
and thus economic research plays a crucial for these considerations.

3 The economics of malaria

Millions of malaria cases globally impose an exceptionally high burden of disease on af-
fected populations. This burden is concentrated in some of the world’s poorest countries
(see Global Malaria Programme, 2021, and c.f. Figure 1). Control and treatment of the
disease and, as a result, the burden it imposes are heavily reliant on socioeconomic cir-
cumstances, leading to the notion of malaria being a “disease of poverty” (see e.g. Worrall
et al., 2005). Effective vector control, efficient prophylaxis, vaccination programmes, and
successful therapy require ample financial resources, structure, and know-how. Beyond
the impacts of economic structures on malaria, there are also considerable vice versa
impacts — i.e. economic impacts of malaria. The existence of these impacts is relatively
uncontroversial, but their scale and the mechanisms behind them remain the subject of
a large and diverse body of literature.
The economic impacts of malaria manifest in several ways. For one, there is an enor-

mous direct burden in terms of premature mortality and morbidity. A way to quantify

2The efficacy and efficiency of such measures depends (inter alia) on the feeding behavior of predominant
vectors. Species in Africa tend to feed and rest indoors (Sherrard-Smith et al., 2019); in Latin America
and South-East Asia, bites occur more frequently in the outdoors (e.g. Saavedra et al., 2019).
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this burden are disability-adjusted life years,3 which can be economised, e.g., using yearly
average per capita income. Bloom et al. (2022) use this approach and attribute direct
costs in the hundreds of billions to malaria. They place the direct cost of malaria as
the third largest among all infectious diseases, topped only by HIV/AIDS and tuber-
culosis. This approach may still underestimate the impacts of morbidity — infections
with malaria may “result in recurrent debilitating bouts of illness, which prevents indi-
viduals from supplying their labour productively” (Cole and Neumayer, 2006, p.919). In
another study, Cervellati et al. (2022a) put the number of workdays that are directly
lost to malaria in affected agrarian households at 20–60 per year. Such estimates of the
direct economic cost of malaria cover one important dimension, but are by no means
comprehensive. The total economic impacts of malaria may be considerably larger.
Indirect and long-term economic impacts of disease are likely to be decisive elements,

but are considerably harder to trace and quantify. One problem is the long time period
until impacts on economic outcomes materialize and fully manifest, which may mask
causal links. For example, Barreca (2010) finds increased poverty rates after high in-utero
and postnatal exposure to malaria, while Hong (2013) documents increased occurrence of
chronic diseases in old age — both using US data. Another prominent argument concerns
even longer-term development impacts of malaria (see Sachs and Malaney, 2002; Malaney
et al., 2004). Evolutionary pressure gave rise to genetic dispositions, such as the sickle cell
trait or the lack of the Duffy antigen receptor, that offer some protection against malaria,
but can themselves be harmful or even fatal.4 This would suggest that the long-term
development impacts of the disease are roughly comparable to the drawbacks from these
dispositions. A more immediate type of long-term impact concerns economic growth and
poverty, which may reflect aggregate direct and indirect impacts on smaller, individual
scales.
The crux of much economic research on malaria is related to this multiplicity of connec-

tions and possible pathways — the causal identification of impacts. Generally, estimated
effects are correlations that may occur for many reasons, but they are not causal relations.
For example, in a well-known study, Gallup and Sachs (2000) report strong correlations of
economic growth and poverty with malaria. Their findings cannot be interpreted causally,

3The measure takes into account both mortality (via years of life lost) and morbidity (via years lived
with disability) effects. Life expectancy is another popular measure of overall health, but does not
adequately reflect the burden implied by morbidity.

4Variants of the haemoglobin beta gene offer protection against severe malaria. They give rise to the
sickle cell trait in heterozygous form, but cause deadly sickle cell disease when both parents are
affected. The Duffy antigen acts as a receptor for P. vivax, offering Duffy-negative individuals some
protection (Ashley et al., 2018). Infections with P. vivax are extremely rare in sub-Saharan Africa,
where the population is almost entirely Duffy-negative.
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i.e. they suggest a connection, but not a cause and effect relationship, due to a series of
limitations. To unveil a causal effect, we would ideally compare hypothetical outcomes
with and without the cause (see e.g. Imbens, 2020).5 Since we can only ever observe one
outcome, we need to infer causal differences using an identification strategy (see e.g. Athey
and Imbens, 2017). A classic example for such a strategy is a randomised experiment
that enables control over known and unknown confounding factors that could influence
results. Good experimental data can get us closer to true causal effects, but often we
have to rely on observational data instead (e.g. due to budgetary, ethical, or operative
constraints). In order to identify any causal effect using observational data, additional
care and the right setting are required. In very simple settings, we can argue for some
causality when the right variables are controlled for. However, this is not possible when
any important factors are unobservable, effects occur simultaneously, the selection pro-
cess of observations is relevant, or in the presence of many other complications. In such
cases, specialised methods and elaborate identification strategies, such as instrumental
variables or quasi-experimental research designs, can help distil causal effects.
For these reasons, the economic literature lays much emphasis on strong identification

strategies. As a result, findings are generally very reliable and estimated effects reflect
what they ought to — causal relations. However, further challenges for insightful and
practical research remain, and there are certain trade-offs for identification. Strong iden-
tification strategies often need tightly focused research questions or specific settings. If
studies are specific, e.g. in terms of region or time, even reliable findings can be limited
in their applicability — i.e. how well they generalise — and thus in their practical utility.
This issue is exacerbated by the heterogeneity of malaria and its interaction with other

factors. Pathogens vary in regional spread and severity (Ashley et al., 2018); vectors
are arguably even more heterogeneous. Impacts are moderated by socioeconomic cir-
cumstances, health status, and available interventions, all of which are highly variable
over time, space, and individuals. As a result, studies like Bleakley (2010)’s analysis of
childhood exposure to malaria during eradication campaigns in the early to mid 1900s
Americas, must primarily be understood within their specific contexts — generally ap-
plicable insights are rare.
Heterogeneities can also be problematic in terms of conclusions drawn — even within a

narrow context. Most studies investigate average effects, and do not delve deeper into how
they arise. However, averages may mask vital insights, e.g. when different strata of society

5An example for a potential causal effect and outcome is the days of schooling received with and without
a malaria infection. These could, e.g., be confounded by social status — less affluent children might be
more likely to experience an infection and, unrelated to their health status, have fewer opportunities
to attend school.
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are afflicted differently, that would allow for much more effective, targeted interventions.
This issue is also pronounced at an aggregate level — while malaria may hamper economic
development in Nigeria, it could have no effect in Vietnam. The analysis of heterogeneous
effects has seen a lot of progress in recent years, and many new specialised methods are
available (e.g. Athey and Imbens, 2016; Hahn et al., 2020). However, any statistical
method is limited by data — and more flexible ones even more so. The availability and
quality of data is particularly disadvantageous in poorer regions, which are also hit the
hardest by malaria (c.f. Figure 2).
Hence, accurate and detailed insights into the economic impacts of malaria are of great

importance, but difficult to obtain. The intensive interplay of malaria and economics as
well as the countless connections to other relevant factors can confound estimates, and
thus, insights. Clever research design can prevail against these issues, but further chal-
lenges must be overcome. Ideally, insights translate into improved real-life circumstances
(e.g. by informing policy to reduce education losses due to malaria). This requires results
to be applicable to relevant situations, somewhat generalisable, and sufficiently in-depth.
With this background information in mind, we can now provide an overview of the

economic impacts of malaria. In the following subsections, we review the current state of
the economic literature on malaria, both on a microeconomic level and a macroeconomic
level, and the economics of its eradication.

The microeconomic impacts of malaria

Microeconomic studies of malaria focus on its impacts at an individual level, and are
typically confined to certain countries and narrow causal pathways. This allows them
to obtain strong causal evidence, but their generalisability can often be lacking. Results
may not have direct implications for current efforts at controlling or eliminating malaria.
However, they illuminate certain mechanisms behind impacts, guide theory and provide
a foundation for further studies. Notably, there are few results for contemporaneously
most affected regions (e.g. sub-Saharan Africa) from these studies, in part due to data
issues. An important exception is the study by Kuecken et al. (2021) that analyses the
effects of the recent ‘Roll Back Malaria’ campaign on a broad set of demographic and
economic indicators for 27 Sub-Saharan countries.
A common identification strategy of microeconomic studies is a quasi-experimental re-

search design. One popular example is induced by the emergence of historical malaria
eradication programmes. Differences in pre-eradication exposure, inter alia due to ecologi-
cal conditions favouring spread of vectors and parasites, are used to assign quasi-randomised
control and treatment groups from observational data. Eradication programmes can have
considerable impacts on malaria exposure that are arguably unrelated to other impor-
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Figure 2: Subnational measures of recent extreme poverty rates, i.e. population living
with less than $1.9 per day (top), incidence rates from 2019 of P. falciparum
(mid), and P. vivax (bottom). Sources: World Bank (2022) and Universidad
Católica Andrés Bello (2022) for poverty rates, and Battle et al. (2019) and
Weiss et al. (2019) for Plasmodium incidence rates.
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tant factors. These programmes are usually driven by independent advances in the un-
derstanding of malaria transmission and prevention methods that stem from outside the
region where they apply.6 There are only few experimental studies, due to their cost
and ethical concerns. A recent exception is Dillon et al. (2021), who estimate that an
infection reduces workers’ weekly earnings by around 10%, primarily driven by reduced
labour supply. In their randomised control trial, sugarcane plantations workers in Nigeria
were offered malaria testing and treatment, with the week of the offer being randomised.
Dillon et al. (2021) also find that news of a negative test increases daily productivity
due to selection to more challenging and hence more rewarding tasks. Despite some lim-
itations, microeconomic studies and their strong identification strategies have produced
several important findings.
A recurrent finding is that early-life exposure to malaria is likely to impact future

economic outcomes through various channels beyond contemporaneous morbidity and
mortality. One prevalent channel is the ability to accumulate human capital in the form
of education. Malaria affects children’s educational capacity directly by leading to poorer
nutritional status, impairing brain development, lowering cognitive performance (Kihara
et al., 2006), and increasing school absenteeism (Thuilliez et al., 2010). Antimalarial
campaigns in turn have positive effects on schooling performance in the form of increases
in test scores (inter alia in Mexico, see Venkataramani, 2012), providing further evidence
for the adverse effects of malaria on cognition. Various studies in the microeconomic
literature have found positive effects of malaria eradication on educational outcomes and
human capital accumulation in terms of years spent in school — for example in the US
(Barreca, 2010), Paraguay and Sri Lanka (Lucas, 2010), India (Cutler et al., 2010), and
27 sub-Saharan countries (Kuecken et al., 2021).
High infant and child mortality rates due to malaria may affect the fertility choices of

parents. The “child-survivor hypothesis” postulates that parents base their choices on the
number of surviving children; e.g. as a guarantee of a suitable heir or as a kind of old-age
insurance (Sachs and Malaney, 2002). The empirical evidence on direct fertility impacts
is somewhat mixed. Lucas (2013) finds that malaria eradication increased fertility and
led to a younger maternal age Sri Lanka, while Wilde et al. (2020) document a recent
rise in total fertility in sub-Saharan Africa. Conversely, Kuecken et al. (2021) provide
empirical support for reduced fertility in recent sub-Saharan Africa. Higher exposure to
malaria campaigns (in terms of proportion of lifetime in their post-period) showed no

6For example, Bleakley (2010) argues that eradication programmes in the US South were not primarily
driven by developments inherent to the area and its residents. Instead, the knowledge US Army doc-
tors gained in Cuba and the Panama Canal zone spurred advancements and enabled the programmes.
Several smaller projects in rural Southern towns were followed by large-scale efforts of the federal
government at the start of World War I, primarily to reduce the number of troops unfit for service.
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discernible impact on the probability of the first birth, but reduced the probability of a
second birth by around two percentage points. The overall probability of a woman giving
birth in a given year was reduced by 0.4 percentage points. These findings also lend some
support to the “child-survivor hypothesis”.
Fertility choices, in turn, play an important role in the investment in education of chil-

dren. A higher number of dependants in the household implies that average education
investments are reduced, leading to a quantity–quality trade-off in children’s education
(Sachs and Malaney, 2002). Hence, besides reducing the capacity of children to receive an
education, exposure to malaria may also decrease the resources available for their educa-
tion; in part also by diverting some of them on spending for the treatment of the disease.
This impact on education can be particularly pronounced for females — high fertility
rates imply that women spend much of their working years with child-related activities,
constraining employment choices and their time in labour markets. This is exacerbated
by frequent and severe infections of children, which increase care needs (Asenso-Okyere
et al., 2011). As a result, the opportunity cost of female education is raised and edu-
cational investment is biased towards males. These impacts on gender disparities are
still under-explored in the empirical literature, warranting further research. Generally
speaking, however, empirical assessments of antimalarial campaigns almost unequivo-
cally showed higher educational attainment and better educational outcomes, including
improvements in literacy rates in adulthood.
By depressing human capital accumulation over the lifetime, childhood exposure to

malaria has adverse effects on future labour productivity in adulthood and resulting eco-
nomic outcomes. Spending on the treatment of the disease can also divert resources from
other forms of consumption or investment. A number of empirical studies establish such
effects at a microeconomic level. Reductions in early childhood exposure to malaria led to
greater incomes and consumption in adulthood in the US, Brazil, Colombia, and Mexico
(Bleakley, 2010); India (Cutler et al., 2010); Uganda (Barofsky et al., 2015); and Viet-
nam (Laxminarayan, 2004). In another study on the US, Barreca (2010) finds that high
in-utero and postnatal exposure to malaria is linked to higher poverty rates later in life.
The recent antimalarial campaign in 27 sub-Saharan countries increased the probability
of being employed in adulthood, with a marginal increase in treatment intensity raising
the probability by 6 percentage points (Kuecken et al., 2021). Hong (2013) finds that
early exposure to malaria in US veterans (prior to the eradication of malaria) is associated
with more frequent chronic diseases in old age (specifically rheumatism/musculoskeletal,
rectum/haemorrhoids, and eye diseases) and less frequent labour force participation.
A different strand of the literature focuses on the impacts of economic conditions on

malaria. Pan and Singhal (2019), for example, find that a large-scale agricultural exten-
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sion programme in Uganda reduced the proportion of household members with malaria
by 8.9 percentage points. Their results suggest that these reductions were primarily
driven by income gains and a resulting increase in ownership and usage of bednets. This
highlights the interdependencies between malaria exposure, access and affordability of
protective equipment, and economic outcomes. From a researcher’s point of view, entan-
gled effects make obtaining robust and accurate insights challenging. This is particularly
the case for analyses of aggregate impacts that account for spillovers, as is the focus of
macroeconomic studies. Policy-wise however, interdependencies may be an opportunity,
allowing for beneficial spillover effects.

The macroeconomic impacts of malaria

Macroeconomic research questions related to disease focus on the impacts on economic
growth and development at large, as well as the related impacts on poverty. These studies
deal with aggregated units of observations, be it countries or sub-national administrative
units, and generally have a broader concept of potential impacts and how they may man-
ifest. This holistic approach makes strong identification strategies elusive, since factors of
interest often cannot be disentangled from others. Instead, macroeconomic studies rely
more heavily on theory than microeconomic ones, with the latter offering an important
impetus to guide this theory. Nonetheless, good insights into the macroeconomic effects
of malaria (or disease in general) are essential in delivering a bigger picture and can play
a deciding role for policymakers (see e.g. Sicuri et al., 2022).
One of the main challenges for the assessment of macroeconomic effects of malaria and

other diseases lies in disentangling the potential pathways. One of the earliest studies on
the economic effects of malaria, by Barlow (1967), acknowledges counteracting impacts
along four axes: 1) increasing population growth, leading to lower per capita income, 2)
rising quantity and quality of labour inputs for production, leading to higher per capita
income, 3) lowered household saving and capital inputs for production (larger households
tend to consume more), leading to lower per capita income, and 4) potential additional
effects on output, including the exploitation of new, malaria-free territories. Studies
without strong enough identification strategies and theoretical grounding run the risk of
conflating impacts of interest (e.g. of malaria eradication on income) with counteracting
(e.g. increasing population) and confounding factors (e.g. reverse causality from income
being spent on malaria prevention).
Empirical macro-level studies often build on the theoretical notion of conditional con-

vergence (see Barro, 1991), where economies converge to similar levels of prosperity,
governed by structural features of specific countries — such as the prevalence of malaria.
A prominent example is the work of Gallup and Sachs (2000), who find strong correla-

12



The economic impacts of malaria

tions between economic growth rates and a malaria index. Specifically, they found that
a ten percent reduction in malaria intensity (an index that combines information about
the population at risk and the share of cases with P. falciparum) was associated with
0.3% higher growth. Contemporaneous work by McCarthy et al. (2000) reports some-
what smaller, but still significantly positive effects. These figures are likely excessive due
to the confounding of effects mentioned above. One concrete example is the omission
of other important structural features like the health status (e.g., the burden of HIV or
the age structure), such that malaria-related variables may include their effects. These
omitted features complicate the identification of causal effects of individual diseases on
macroeconomic quantities.
More generally, the impacts of health improvements on macroeconomic outcomes are

still debated in the economic literature. Acemoglu and Johnson (2007) set out to identify
the causal effects of health improvements on demographic and macroeconomic variables,
in part as a response to the complications faced by studies like Gallup and Sachs (2000).
They posit that increases in life expectancy following what they call the “international
epidemiological transition” — referring to the wide-spread expansion of health inter-
ventions, introduction of novel drugs and chemicals, and more effective public health
measures in the 1940s — led to increases in population growth, but was not accompa-
nied by significant increases of aggregate economic growth. Specifically, they find that
reductions in mortality at the time — also induced by a reduction of malaria exposure —
did not increase the average economic output growth per capita. One important caveat
of this finding by Acemoglu and Johnson (2007) is that impacts are likely to vary across
developmental stages of countries.
The notion of different types and drivers of growth at certain developmental stages —

a feature of unified growth theory — has strong implications for the impacts of infectious
diseases. Increased life expectancy, i.e. lower mortality, will make it more worthwhile for
individuals to invest in education, raising the opportunity costs (in terms of lost income)
of having children. The result are reduced fertility rates in the medium-term. At the same
time, the higher human capital stock increases economic output, leading to a sustained
increase in average incomes. This process in the interplay of reduced mortality rates
and the lagged reaction of fertility rates is referred to as the “demographic transition”
(Galor and Weil, 2000). The burden of infectious diseases may inhibit this demographic
transition, inducing a form of poverty trap (Cervellati and Sunde, 2005). For countries
that have undergone this transition, increased life expectancy raises income per capita,
as shown empirically by Cervellati and Sunde (2011).7 It is likely that rising average

7Cervellati and Sunde (2011) use the same data as Acemoglu and Johnson (2007) to show that the effects
of increased life expectancy hinge crucially on whether countries have gone through the demographic

13



Kuschnig & Vashold

income per capita does not occur in the short term — the productivity and education
gains from reduced malaria exposure take time to manifest (also see Lucas, 2013).
Still, the effects of malaria on economic development remain disputed. Depetris-Chauvin

and Weil (2018) find a lack of effects in the very long run, using the prevalence of the
sickle cell trait as an indicator of high historical exposure to malaria. They argue that,
historically, the “disease was not very important, primarily because the vast majority
of deaths that it caused were among the very young, in whom society had invested few
resources” (p.1232 Depetris-Chauvin and Weil, 2018).8 Other recent work on the macroe-
conomic impacts of malaria using cross-country comparisons confirms positive economic
effects of malaria eradication (Berthélemy and Thuilliez, 2015; Datta and Reimer, 2013;
Sarma et al., 2019), albeit of a considerably smaller magnitude than the results of Gallup
and Sachs (2000) imply. Most of these studies employ a form of panel (also called longi-
tudinal) regression setting, where the inclusion of unit-specific effects purges unobserved
time-invariant differences (see e.g. Sarma et al., 2019). This alleviates some concerns
compared to a purely cross-sectional approach, but confounders and contemporaneous
relationships remain problematic.
Recent macroeconomic work generally pursues one of two directions. First, there is

less focus on malaria-specific impacts, as opposed to general health impacts on larger
scales. Identifying disease-specific impacts is considerably more challenging at this scale
— especially considering the importance of comorbidities. This can be challenging, since
the combination of various diseases into a single index as a measure of health is “likely
to be a source of misspecification” (footnote 1 in Bleakley, 2010) and may thus have only
limited informative value. Second, there are more targeted macroeconomic studies using
within-country variations as identification strategies. Geo-referenced data, which is often
derived from remote sensing sources, is used commonly to identify unconfounded variation
of malaria exposure and outcome variables. These studies arguably bridge a gap to more
micro-level ones, putting more emphasis on identification, while operating at a (focused)
macro-level (see Bloom et al., 2019, for an in-depth discussion of the reconciliation of
micro- and macroeconomic evidence).
Among the more targeted studies, Cervellati et al. (2017) use different indices of malaria

incidence and exposure in combination with a satellite-derived proxy for economic activ-
ity in Africa. They document a negative association between them that is robust to a

transition. For countries that have not, higher life expectancy had either no or a negative effect on
per capita income. In contrast, in countries that had already transitioned, increases in life expectancy
were accompanied by substantive increases in average incomes.

8Notably, their model does not incorporate microeconomic evidence of impacts on human capital and
labour productivity. They follow Ashraf et al. (2008) instead, who report small impacts from mor-
bidity.
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number of different specifications. Cervellati et al. (2022b) use geo-referenced data on
Chinese investments and the social media posts of Chinese workers to investigate the
potential effects of malaria exposure on foreign investments and worker settlement. They
show that African regions with higher malaria exposure attract fewer Chinese invest-
ments. Highly exposed regions show lower levels of Chinese economic activity and a
lower density of Chinese workers. In yet another study, Cervellati et al. (2022a) docu-
ment an increase in civil violence for regions prone to epidemic outbreaks. This effect
is particularly strong during short harvesting seasons of high-calorie subsistence crops.
Higher prevalence of immunity (either by the sickle cell trait or acquired through previous
infection) or antimalarial policies attenuate this effect.
Overall — even though there remains some disagreement on the specific effects of

malaria and other infectious diseases on macroeconomic outcomes — there are clear
impacts on the individual level that have at least some repercussions for the economy
at large. In this sense, Bleakley (2009) stresses the importance of eradicating tropical
diseases for economic development, but acknowledges that it is not a panacea that can
fix everything.

The economics of eradication

The eradication or control of malaria is a forefront issue for many international orga-
nizations and governments, motivated by the tremendous human and economic burden
of malaria. An important question is whether to pursue eradication or control. So
far, successful eradication has mostly been limited to temperate regions (c.f. Figure 1).9

Countries in the tropical zones, however, have been much less successful in either achiev-
ing sustained reductions of malaria cases, or eliminating the disease altogether. Beside
possible regional factors, these countries are among the poorest ones in the world and
suffer from economic constraints (c.f. Figure 2).
Cost and cost-benefits are obvious factors in the decision of whether to opt for con-

trolling or eliminating the disease. Eradication efforts are generally more expensive in
the short-run, and it should be no surprise that spending per case is higher in countries
that strive for elimination (see Haakenstad et al., 2019, and c.f. Figure 3). Moreover, the
marginal cost per reduced case increases as the burden of malaria decreases. The benefits
of eliminating malaria still greatly outweigh the costs (Shretta et al., 2016), and simple

9The WHO considers a country to be malaria-free if zero indigenous cases have been reported for more
than three consecutive years. The latest countries to achieve this and be certified as malaria-free were
El Salvador and China in 2021 (Global Malaria Programme, 2021). The Islamic Republic of Iran and
Malaysia reported zero indigenous cases for the third consecutive year, while Cabo Verde and Belize
reported zero indigenous cases for the second year in a row (Global Malaria Programme, 2021).
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Spending per malaria case

Controlling
0 to 10
10 to 50
50 to 250
250 to 2,500
2,500+

Eliminating
0 to 10
10 to 50
50 to 250
250 to 2,500
2,500+

Figure 3: Total spending per malaria case in 2016, separated by strategy — countries
looking to control malaria in orange (mostly in South America and sub-Saharan
Africa) and ones that target eradication (mostly in Central America, Southern
Africa, the Middle East, and East Asia). All values in 2018 US$. Source:
Haakenstad et al. (2019).

cost-benefit analysis cannot reflect either the true cost or benefit of one approach. For
one, eradication leads to a much lower risk for resurgence. The increase of malaria cases
in the 1930–2000 period can largely be attributed to weakening control programmes. A
decrease in cases saw reduced recurrent expenditure and aid, leading to resource con-
straints (Cohen et al., 2012). Furthermore, benefits of full eradication may also extend
to other countries that benefit from fewer imported cases (Shretta et al., 2016).
The ecological integrity of biospheres also has to be considered in the fight against

malaria. Land-use changes like deforestation may exacerbate malaria transmission, un-
dermining control and elimination efforts (Berazneva and Byker, 2017; MacDonald and
Mordecai, 2019; Santos and Almeida, 2018). Other types of land-use change, such as
agricultural expansion, as well as urbanization and related land management, on the
other hand underpin the success of many eradication programmes (Fornace et al., 2021).
The effects of land-use change are vital, but cumbersome to pursue — they are often
location-specific and global scale analyses may suffer from conceptual and methodologi-
cal issues (see e.g. Kuschnig, 2021). Eradication programmes also have the potential to
threaten natural ecosystems. Swamps are commonly drained during these programmes,
which removes their ecosystem services (e.g. their roles as carbon sinks and biodiver-
sity hotspots). While such interventions are recognized to reduce the risks of malaria
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transmission substantially (Keiser et al., 2005), the environmental impacts of malaria
eradication programmes arguably remain underexplored.
Another important aspect is that the fight against malaria may become more tenuous

in the future. Climate change is likely to increase vector and parasite suitability (Pas-
cual et al., 2006; Patz and Olson, 2006), potentially making present control measures
less effective. Similarly, the resistance of vectors and parasites to commonly used con-
trol methods is increasing, presenting another major ecological obstacle (Ferguson et al.,
2010). Concerted efforts to effectively control or eradicate malaria hinge on the provision
of sufficient funds. In 2016, US$4.3 billion was spent on malaria worldwide increasing by
an annual rate of 8.5% from 2000 to 2016, with the bulk stemming from development
assistance for health (Haakenstad et al., 2019). Despite these increases in spending, to-
tal resources spent on malaria control and eradication efforts in 2020 fell short of the
US$6.8 billion funding target of the WHO (Global Malaria Programme, 2021). The full
impact of the COVID-19 pandemic and the associated economic crisis on international
and domestic funding for malaria remains to be unraveled. 2020 marked the first year
with a rise in malaria deaths after almost two decades of falling numbers, increasing by
roughly 12% compared to 2019. Around two thirds of this increase were attributed to
service disruptions during the pandemic (Global Malaria Programme, 2021). Ongoing
restrictions have and will likely impede eradication and control measures (Sicuri et al.,
2022). However, the resumption and continuation of such efforts is of utmost importance.
The impacts of climate change and environmental degradation on these funding targets
is still uncertain and deserves further evaluation.

4 Conclusion

In this paper, we reviewed the literature on the economic impacts of malaria. We put
the focal points and crucial issues of economic studies into context — most prominently
causal identification — and discussed how they guide research. We documented clear
evidence of adverse effects on individuals, including impacts on health, productivity, fer-
tility choices, and education. These microeconomic effects generally varied with disease
severity and prevalence, socioeconomic status, location, and time horizon. Evidence for
macroeconomic effects was not as clear-cut, in part due to the number and variety of
channels through which impacts can potentially unfold, complicating the identification of
aggregate causal effects. However, most evidence points towards non-negligible macroe-
conomic impacts of malaria, particularly in sub-Saharan Africa.
It is clear that malaria hampers development and economic prosperity, but there re-

mains much room for research in the realm of malaria and its interactions with the human
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and natural environment. The link between economics and the disease — while estab-
lished in numerous studies — still warrants further research, both on the micro- and
macroeconomic levels, as does the reconciliation of empirical evidence across these levels.
Particular blind spots that deserve a better understanding include the heterogeneity of
effects, e.g. across socioeconomic status and location, and spillover effects. The economics
of eradication strategies, and their wider impacts, remain under-explored. Climate change
makes the adjustment of interventions to effectively control or eliminate malaria a press-
ing issue. Increased potential for resurgence means that malaria-free countries must be
prepared to maintain this status. A better understanding of the interplay of natural envi-
ronments and vector-borne diseases, as well as repercussions for health and economics, is
urgently needed. More and improved new insights can help in the fight against malaria;
economic research can play an important part in overcoming future challenges.
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