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MALARIA NO MORE:
EXPECTATIONS FOR ERADICATION

Jonathan D. Moyer and Graham Emde

SUMMARY

This policy brief explores the possible impact
should Africa eliminate malarial infection by
2025. Between 2015 and 2050, when compar-
ing the International Futures Base Case with a
Malaria Eradication scenario (explained below),
the continent could experience the following
benefits:

=  Eliminate 12 million deaths from malaria,
with the greatest absolute reduction in Ni-
geria and the Democratic Republic of the
Congo (DRC)

=  Add more than 50 million years of
healthy life

*= Increase overall economic output - by
nearly US$ 430 billion largely due to in-
creases in production

=  Increase per capita income for Africans by
more than US$ 30 per person in 2050

=  Prevent nearly 2,5 million people from liv-
ing on less than US$ 1,25 per day in 2050.

MALARIA AND HUMAN
DEVELOPMENT

Malaria killed approximately 940 000 Africans in 2010."
Of the 25 countries in the world with the highest death
rates from malaria, 24 are African. In the Base Case of
the International Futures (IFs) system, we expect deaths
to decrease at an annual rate of 3 to 4 per cent over the
next decades as current efforts to combat the disease

continue to impact upon its spread.

The reason why Africa has the largest number of malaria
cases is that the most effective transmitter of malaria,
the mosquito species Anopheles gambiae, is only found in
Africa, and it has developed resistance to some insecti-
cides.?In addition, the dominant form of malaria in Africa
is the most dangerous species, Plasmodium falciparum,*
and it has developed resistance to some antimalarial
drugs.®

Malaria disproportionately impacts small children and
infants, with children under five accounting for 9o per
cent of malaria-induced deaths.® Young children are the
biggest at-risk group because their immune systems are
not strong enough to resist the disease. Infections in
adults, on the other hand, do not usually result in death
since adults living in malaria-endemic regions develop im-
munity through repeated exposure to the disease.

In high-risk areas, people are bitten by infected mos-
quitoes about 40 to 100 times a year and suffer malarial
episodes once or twice a year. During an episode of ma-
laria, victims are completely incapacitated for four to six
days and seriously weakened for two weeks. Symptoms
include fever, headache, nausea, diarrhoea, delirium, and
jaundice.’

Poverty and malaria have an undeniable relationship. All
of the ten countries with the highest malaria death rates
had over 40 per cent of their populations living on less




than US$ 1,25 per day in 2010. The 31 richest countries in
the world are all malaria-free, and the poorest country

in the western hemisphere, Haiti, also has the highest
rate of malaria deaths in the region.? Ecology and climate
are the main drivers of the disease. Malaria thrives near
standing water, where mosquitoes can breed, and in
tropical temperatures, which aid in the incubation of the
parasite.® McCarthy, Wolf, and Wu point out that aver-
age temperature, average rainfall, and proximity to the
equator are important environmental drivers of malaria’s
incidence, but they conclude that the location of a coun-
try does not predestine it to suffer from the disease.™

Although poverty does not cause malaria, malaria does
increase poverty. Malaria most often impacts the poor,
and the economic costs of malaria can push poor house-
holds deeper into poverty." Several macroeconomic
studies have shown that malaria has a measurable impact
on overall economic performance. In their 1998 study,
Gallup and Sachs, for example, calculated that a 10 per
cent reduction in malaria corresponded to a 0,3 per cent
increase in gross domestic product.”

Sachs’s later study with Warner in 2001 calculated that
countries struggling with severe malaria also suffered
from constrained GDP growth rates of approximately 1
per cent a year, a seemingly small difference but one that
compounds impressively across time.” According to the
economics models used at the Copenhagen Consensus,
achieving the Millennium Development Goal of reducing
the malaria burden by 50 per cent between 2002 and 2015
would have corresponded to an annual benefit of US$ 3
to 10 billion to the global economy.*

Malaria negatively affects economies because it reduces
productivity. Barofsky et al wrote that if an expecting
mother contracts malaria it can stunt childhood develop-
ment even before birth.™ This subsequently has a detri-
mental effect on school attendance and then on produc-
tivity in later years. The authors estimated that the 1959
- 1960 programme led by the World Health Organization
(WHO) to eliminate malaria in Kigesi, Uganda, resulted
in an extra 0,3 years of education for those born in the
region after eradication — an increase which corresponds
to a 2,9 per cent average annual increase in income per
person.’™

Despite the apparent link between malaria and poverty,
many scholars have rejected the notion that malaria
eradication would produce economic benefits. In the
1950s, when the WHO began its original Global Eradica-

tion Campaign, several economists voiced their concern
that eliminating malaria would not have significant eco-
nomic benefits. For example, Pletsch and Chen presented
a study to the WHO in 1954 stating that eradicating ma-
laria in Taiwan would have little economic benefit to the
country. They pointed to the problem of overpopulation
and argued that Taiwan already had a surplus of labour.”
In 1967, Barlow’s economic model supported this analy-
sis, showing that malaria elimination would be unlikely
to have an effect on per capita income in Sri Lanka in

the long run, owing to strong population growth in the
country.'®

Some contemporary scholars have also questioned the
value of switching from a policy of controlling malaria

to a policy of eradication. Sabot et al concluded that it

is unlikely that moving toward a policy of eradication
would be cost effective over a 50-year period.” Packard
went one step further by calling into question the work
of Sachs and others, and highlighting the general lack

of evidence that authors have to support their claims

of large forward impacts from reducing malaria preva-
lence.>® One concern about malaria eradication is the pos-
sibility of rapid population growth. Malthusian pessimists
argue that rapid population growth in poor countries can
exacerbate existing problems.>” Neo-classical economists
counter that rapid population growth may in fact lead to
increased labour competition, driving up production and
innovation.”

Yet, malaria eradication may not lead to rapid popula-
tion growth. Malaria primarily takes the lives of infants,
and eradication could have positive impacts on fertility
trends. Yamada explained that declines in infant mortal-
ity trigger declines in fertility rates.” Two things happen
to produce the change: first, women spend more time in
the post-partum state of infertility while they breastfeed
their living children;* and, second, parents stop having
children sooner because they reach their desired number
of children faster.” In areas with high infant mortality
rates, parents cannot reach their desired number of
children without having more children to compensate for
those who have died or who they fear might die.”® That
said, declines in fertility do slightly lag behind declines in
infant mortality because it takes time for people to adjust
their reproductive habits.?




MALARIA PREVENTION AND THE
SEARCH FOR A CURE: PAST AND
PRESENT

Malaria has been with humans for at least 50 000 years,
and the particularly dangerous species, Plasmodium
falciparum, has been afflicting Africa for the past 6 000
years.?® Only at the end of the 1800s did people discover
that mosquitoes transmitted malaria, and only in the
1920s did drug companies produce chloroquine, the first
successful antimalarial drug.?

In the 1930s, scientists discovered the insecticidal proper-
ties of DDT. After World War Il the international com-
munity began to discuss the possibility of eradicating ma-
laria. Armed with chloroquine and DDT, the newly formed
WHO championed the cause of global malaria eradication
when it launched its Global Malaria Eradication Campaign
in 1955. The campaign achieved some success, eradicat-
ing the disease in 37 countries and reducing it in many
others.3° Most of this success was in the developed
world, however, and many antimalarial programmes in
developing countries lacked sufficient support to elimi-
nate the disease completely. Particularly in Africa the
disease persisted, and in 1969 the WHO admitted that the
campaign for global eradication had failed and the organi-
sation abandoned its goal of malaria eradication.>

Throughout the remainder of the 20th century, the WHO
focused on malaria control rather than eradication. Un-
fortunately, many of the gains made by the Global Eradi-
cation Campaign were reversed during this period. Donor
fatigue, the parasite’s growing resistance to antimalari-
als, and mosquitoes’ growing resistance to insecticides
were the primary causes of this reversal. The 1990s saw
aresurgence of the disease, even in countries that had
once seen the disease nearly eradicated.

In 2001 Kofi Annan, the then-UN Secretary General, called
for a new campaign to eradicate malaria. Bill and Melinda
Gates echoed this in October 2007,3* and their efforts to
fight malaria have helped to inspire a new campaign to
eradicate the disease. Because of the generous donations
of the Gates Foundation and those it has inspired, malaria
now receives approximately ten times more funding than
it did at the turn of the century.

The WHO immediately responded to the calls for ma-
laria eradication by publishing two documents — Malaria
Elimination: a Field Manual for Low and Moderate Endemic
Countries and Global Malaria Control and Elimination.
These documents reestablished the WHO’s commitment

to malaria eradication programmes and reasserted its
dedication to malaria control. By pursuing both control
and elimination, the WHO plans to continue with the con-
trol programmes that have been successful over the past
decade, while exploiting recent developments in science
for the production of new and more effective antimalarial
drugs.

Today the fight against malaria is largely a partnership
between the public and private sectors. In 2001, An-

nan called on the international community to create an
independent organisation dedicated to the funding of
the treatment and prevention of HIV/AIDS, tuberculosis,
and malaria. Shortly thereafter, the international commu-
nity cooperated to create the Global Fund to Fight AIDS,
Tuberculosis and Malaria, which receives donations from
countries and private donors such as the Bill and Melinda
Gates Foundation.?? The Gates Foundation donates more
than any other private organisation to development
causes in Africa, and its malaria division, the Gates Ma-
laria Partnership (GMP), has a two-pronged approach: (1)
building capacity for treatment and vector control; and
(2) supporting a research infrastructure for African scien-
tists with the goal of developing an effective vaccine.3

Building capacity for vector control has focused on
insecticide-treated mosquito nets (ITNs) and indoor
residual spraying (IRS). ITNs are bed nets designed to
keep mosquitoes away during the night when people are
most vulnerable to being bitten. ITNs are also an impor-
tant strategy in the fight against malaria because their
continued and widespread use breaks the cycle of infec-
tion; mosquitoes are less likely to carry the disease and
infect others when they cannot bite infected people.®
Public and private donors helped to distribute more than
294 million ITNs across Africa between 2008 and 2010,

a total that represents a potential 73 per cent coverage
of the continent’s at-risk population.3® By 2010, 35 per
cent of young African children used ITNs, which is a vast
improvement but still far from WHO’s goal of 80 per cent
coverage.” IRS is another method of controlling mos-
quito populations. WHO estimates that IRS protected 10
per cent of at-risk Africans in 2010, while in some coun-
tries, such as Equatorial Guinea, Sdo Tomé and Principe,
and South Africa, IRS protected about 80 per cent of the
population.?®

While control of mosquito populations can have an enor-
mous impact on malaria, the hope for eradication rests
primarily on the development of an effective antimalarial
vaccine. Dozens of malaria vaccines have been in devel-




opment since the 1990s, but none has come close to the
efficacy target of 80 per cent set by the WHO. Arte-
misinins have been the most successful antimalarial drugs
since the 2000s, and the Gates Foundation is currently
funding the development of the artemisinin RTS,S/ASo1
vaccine, which is the only vaccine candidate currently in
phase 3 clinical trials. The drug is designed for African
infants and trials show it to be 55 per cent effective.
Although the efficacy of RTS,S/ASo1 is far from ideal, the
drug could save hundreds of thousands of lives each
year.>®

Scientists at the University of Cape Town recently
announced the development of a drug that kills all
forms of malaria in a single dose. The drug, known as
MMV390048, has had tremendous success on animals
and will enter human trials next year. Though this new
drug is an exciting development, many received the news
of the drug cautiously since several promising antima-
larial drugs have undergone years of human trials in the
past decade, but none has achieved the success desired.
MMV3900438 is several years away from pharmacy
shelves, if it ever gets there.*

A TOOL FOR EXPLORING THE IMPACT
OF ERADICATION: INTERNATIONAL
FUTURES

The International Futures (IFs) tool is unique because it
models relationships across variables from a very wide
range of key global systems for 183 countries from 2010
to 2100. Relationships are built in the model in two
interconnected ways: first, by leveraging a very large set
of historical data series (nearly 2 500 series in the most
recent version of the model), and second, by evaluating
extant academic literature. IFs has been used to shape
expectations about global change and continuity and to
formulate reasonable but aggressive policy choices to
promote human development.

The system is built on a foundation of dynamically inter-
acting sub-systems. These include population, economic,
health, education, infrastructure, agriculture, energy,
environment, governance, and international political
modules.

The health module in IFs was greatly extended in support
of Improving Global Health, the third volume in the Par-
dee Center’s ‘Patterns of Potential Human Progress flag-
ship’ series.* The module forecasts age, sex, and country-
specific health outcomes for 15 categories of disease.
These health outcomes have both backward and forward

links to variables in other key systems of the model,
including demography, the economy, and government
spending. The disease categories, equations, and histori-
cal data used are described in detail in that volume. While
acknowledging the more recent estimates® provided in
Murray et al (2012) and the 2011 World Malaria Report, IFs
software still relies on the WHO’s Global Burden of Disease
2004 update® as its primary source of historical data (and
will continue to do so until greater consensus is reached
on the true scope of deaths related to malaria).

Both distal and proximate drivers shape changes in
health outcomes. Distal drivers change slowly across gen-
erations and are responsible for long-term shifts in health
outcomes. Building on the work of the Global Burden of
Disease project,** income, years of completed education,
technology, and smoking are the distal drivers of health
in the IFs system. Proximate drivers of health outcomes
are more disease-specific and can have shorter-term
impacts on health outcomes. The direct proximate driver
of malaria in IFs is childhood undernutrition, which is also
affected by two other proximate drivers - global climate
change and the lack of access to improved water and
sanitation.®

A stylised representation of the treatment of malaria is
shown in Figure 1. For a detailed explanation of the treat-
ment of health and its forward impacts in the IFs model,
please see the Patterns of Potential Progress volume
Improving Global Health.*

Figure 1: Stylised representation of malaria
linkages in IFs
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Malaria No More:
Expectations for Eradication
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REPRESENTING MALARIA
ERADICATION

To explore and shape expectations around the unfolding
of malaria eradication in Africa, this policy brief compares
two scenarios in the IFs system. The first scenario is the
Base Case of IFs, which represents a continuation of pol-
icy choices made since the end of the Cold War, as well
as our best understanding of the unfolding of energy,
agriculture, and environmental systems. The second sce-
nario is called Malaria Eradication and models a decline in
deaths related to malaria beginning in 2015, reaching full
eradication in 2025, and remaining malaria free through
2050 (the horizon used for this analysis).

The Base Case calculates that, in 2015, over 800 000
people will die of malaria in Africa.#’ In this scenario —
where policy choices and international aid continue as at
present — deaths reduce at an annual rate of 3 to 4 per
cent. By 2050, with continued improvements in income,
technology, and education, we forecast that a business-
as-usual scenario would lead to just under 150 000 deaths
per year in Africa.

However, if African deaths from malaria were reduced
to zero by 2025 and kept at that level through 2050, as in
the Malaria Eradication scenario, 12 million deaths would
be avoided. The two countries with by far the largest
number of lives saved would be Nigeria and the DRC,
with about 2,5 million deaths averted in each. The third
highest number of deaths avoided would be in Tanzania,
with over 600 000 deaths averted.

While 12 million deaths would be prevented in Africa,

the population in 2050 would only be about six million
larger than in the Base Case Forecast. This seemingly low
population growth is mostly due to decreases in infant
mortality, which, as discussed earlier, lead to reductions
in the fertility rate. This would lead to a reduction in the
birth rate of about three births per 10 000 people in the
decade after the intervention, eventually converging

to about one fewer birth per 10 000 people by the end
of the time horizon. In addition, about 200 000 more
chronic disease deaths occur in the Malaria Eradication
scenario relative to the Base Case cumulatively across the
time horizon because fewer people die from malaria.

By 2050, the population of Africa would be only about
0,03 per cent larger in a scenario in which malaria was ful-
ly eradicated by 2025. This difference in population would
have small impacts on the overall size of the labour force,
education spending, and health spending. However, the

full elimination of malaria would lead to increases in over-
all economic output.

Comparing GDP at purchasing power parity across the
time horizon shows that the Malaria Eradication scenario
would increase overall output by over US$ 430 billion.®
This economic growth outstrips the anticipated increase
in population, and leads to an absolute rise in income per
capita of over US$ 30 per person compared to the Base
Casein 2050.

The increased economic output would stem mostly from
improvements in productivity. Eradicating malaria in our
scenario reduces the disability rate - the percentage

of the population and labour force that suffer malaria-
related morbidity rather than mortality. Total years of life
living with a disability in Africa are reduced by more than
50 million years cumulatively when comparing the two
scenarios.*

CONCLUSION

Malaria eradication would contribute nearly US$ 430 bil-
lion to Africa’s economy by 2050, but it would also be an
expensive investment. The smallpox eradication cam-
paign of the 1960s and 1970s cost about US$ 1 billion (in
current dollars) in total,5° but malaria eradication would
likely cost much more. It is already costing up to US$ 1
billion just to develop a vaccine against malaria®' and far
more for the ongoing efforts to control malaria and its
impact. In fact, the WHO currently estimates that it will
cost USS$ 5,1 billion each year from now until 2020 just to
reach malaria control targets.> Yet even a malaria eradi-
cation campaign that cost several billion dollars per year
would be inexpensive relative to the economic benefits
of malaria’s elimination.

Economic costs and benefits aside, policymakers must
consider the implications for African people. Eliminat-

ing the disease would prevent 12 million deaths and 50
million years of life lived with a disability by 2050. These
humanitarian impacts should be reason enough to make
malaria eradication a top priority. There are, of course, no
silver bullets in promoting human development generally.
Eradicating malaria would not solve all of Africa’s social
and economic problems; it would, however, be a step in
the right direction and could contribute much to broader
and more comprehensive efforts to truly transform the
future of the continent.
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the Frederick S Pardee Center for International Futures (www.ifs.du.edu) at the Josef Korbel School of International Studies at the University
of Denver. The Institute for Security Studies is a widely recognised Pan-African think tank specialising in issues of human security. The Pardee
Center is the home of the International Futures modelling system, which is an integrated approach to exploring and understanding human
development and the broad implications of policy choices. These organisations leverage each other’s expertise to provide forward-looking,

policy-relevant material that frames uncertainty around human development in Africa.
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