





Plan of the presentation continued

Main purpose:

* I model the disease dynamics and its effects on income
growth using human capital approach to demand for
health, I.e., based on economic calculations.

* Predictions of this economic model differ from the purely
epidemiological model in terms of the short-run and long-
run behavior of the disease, 1ts effect on economic
growth, welfare losses, timing of drug-resistance, and
implications for public policies - for example, the extent
to which public control programs could be privatized
through tax-subsidy policies or community level
incentives, educating population about the real effects of
malaria

* The model generates Malthusian poverty trap all over
again.



Basic facts about Malaria

Malaria 1s a public health problem today in more than
90 countries, inhabited by a total of some 2 400 million
people -- 40% of the world's population.

Worldwide prevalence of the disease 1s estimated to be
in the order of 300-500 million clinical cases each year.

More than 90% of all malaria cases are in sub-Saharan
Africa.

Mortality due to malaria 1s estimated to be over 1
million deaths each year. The vast majority of deaths
occur among young children in Africa, especially in
remote rural areas with poor access to health services.

Malaria kills one child every 30 seconds. In absolute
numbers, malaria kills 3 000 children per day under
five years of age.



Basic Facts (continued)

e Other high-risk groups are women during pregnancy, and
non-immune travelers, refugees, displaced persons and
laborers entering endemic areas.

e Malaria epidemics are caused by political upheavals, Global
warming" and other climatic events such as "El Nino*,
International travels and migration and labor mobility,
irrigation projects.

* Malaria 1s endemic 1n a total of 101 countries and
territories: 45 countries in WHO's African Region, 21 in
WHO's Americas Region, 4 in WHO's European region, 14
in WHO's Eastern Mediterranecan Region, 8 in WHO's
South-East Asia Region, and 9 in WHO's Western Pacific
Region.
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Parasite’s life-cycle (in man and female mosquito)

The lifecocycle of FAoasrrrccdrirrrr sa5=x in Tman &

thhe mosquitch- flafrter Vickerman and Cox, 196870
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Lives at risk (pregnant women)
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Malaria infection of the .

contributor along with Malaria

anemia to low birthweight

and premature delivery. Even Pregnancy reduces a woman's

if an infected mother does immunity to malaria, making her
not have a fever, the baby is more susceptible to severe
still at risk. malaria than other adults.

Treatment of acute malaria is
more complicated in pregmancy.



Treatment: Preventive care

insecticide impregnated mosquito nets (most cost
effective)

. prophylactic drugs (expensive and meant for occasional
use)

Some substance from coconut tree, throwing those in
ponds can kill mosquito larva (yet at development stage)

. Replacing world mosquito population with genetically
engineered mosquito having high resistance towards
reproductive cycle stage of P. falciparum in mosquito (still
at research stage).

. Vaccines (one at clinical trial, and other ones under

development). For details, see the vaccine slide.









Economics of Malaria- household demand
Preventive and curative care

Human Capital approach to investment in health:

« Agent, a : vary according to age, a, schooling level s, stock of health
capital h? and thus parental income level.

e Malaria season i1s at the beginning of each period. The likelihood of
malaria infection if one does not use the malaria prevention package
depends on the malaria prevalence rate 1, at the beginning of the
period. Uncertainty about malaria infection 1s resolved at the
beginning of a period.

» In each period t given his health stock, financial assets, and the
malaria infection rate 1, at the beginning of the period, an individual
decides whether to invest in malaria preventive care package, after the
malaria period 1s over, he goes to work and decide how much to save.

 If he is infected with malaria, he has to spend x° curative care, he
loses 0 < T <1 hours of work, and 0< H <1 fraction of his health
capital.

* Then decisions are guided by expected utility maximization.
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Definition 2 A malaria affficted comperifive sfteadyv-srare eguilibriugn 15 a malana infection
rate :*, capital-labor ratio in efficiency unit &* . growth rate of per capita income. ~~ . a col-
lection of value fiinctions value funcitons V7%° (& /). optimal malana preventive care deci-
sions 8% (k_ Ak . optimal asset holding decisions &% (& A 8% () _ »|8%° ()} . and a distri-
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