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E merging infectious diseases (EID), which include zoo-
notic diseases, drug-resistant pathogens, and vector-

borne pathogens, have been increasing steadily since 1940.1

Most of this increase has been due to zoonotic pathogens from
wildlife; common examples of which are HIV, Ebola, SARS,
MERS, and, now, COVID-19. For every decade since 1940,
there has been a consistent increase in the number of EID
events from wildlife-related zoonosis. Human activity is the
primary driver of this increase, with loss of biodiversity a
leading mechanism.2

Biodiversity can be defined as variety in all forms of
life—from genes to species to ecosystems. Humans have con-
tributed to species extinction for thousands of years.3 Current
extinction rates of species are 100–1000 times background ex-
tinction rates and future extinction rates (over the next 50 years)
are estimated to be 10 to 100 times the present extinction rates.
Since 1970, population sizes of birds, mammals, amphibians,
reptiles, and fish have declined by almost 30% and, as of 2020,
27% of all assessed species are threatened with extinction. As
species move towards extinction, viruses (and other organisms)
that survive on those species are under increasing evolutionary
pressure to adapt and switch hosts. Ultimately, viruses that can
make the switch have an evolutionary advantage. As the number
of species in the wild dwindles, an increasing number of viruses
develop the potential to “jump” to humans, thus increasing the
risk of EID.4When this loss of biodiversity is coupled with close
animal-human contact, the virus is able to complete its transmis-
sion to humans. COVID-19 is thought to have originated as an
enzootic bat virus that switched to humans through an interme-
diate animal reservoir. The Huanan Seafood Market, with plenty
of opportunities for animal-human interaction, provided an en-
abling platform for such transmission. For Ebola and Nipah
viruses, destruction of forests to create palm oil (and in the case
of Nipah, also timber) plantations enabled the right conditions for

those viruses. Fruit bats serve as a reservoir for both.With respect
to Ebola, the fruit bats thrived among the palm oil trees and,
when they came into close contact with humans through these
plantations, passed on the virus to humans. For Nipah, the fruit
bats contaminated date palm sap, which was then consumed by
humans who thus got infected.
Given that loss of biodiversity is a primary driver of EID,

there is an urgent need for measures to stem this loss. While
public health measures, including surveillance of emerging
disease hotspots, can be helpful as near-term strategies, they
cannot substitute for a long-term solution that conserves bio-
diversity. In the absence of this, it is likely that public-health
capacity will continue to be overwhelmed. Human activities
that drive loss of biodiversity are also directly tied to climate
change and increasing water scarcity. As a result, targeting
such activities can lead to a multitude of planetary health—and
ipso facto human health—benefits.5 These activities primarily
involve agricultural intensification and expansion, which are
the primary drivers of deforestation. Human agriculture uses
33% of earth’s available land surface, either as cropland (12%)
or pasture (21%). It is estimated that between 2000 and 2010,
70% of deforestation was attributable to agricultural land
expansion. This agricultural land expansion has mostly been
for farming animals (for meat and other animal products such
as dairy), soybean production, and palm oil production.6 Fur-
ther, over 80% of soybean is used to feed animals for meat and
is the principal source of protein for farmed animals. Soybean
demand, therefore, is essentially a surrogate for demand of
meat. Currently, 40% of calories available from global crop
production are either fed to animals or used as biofuels.5

Given the significant contribution of human meat consump-
tion to loss of biodiversity, decreasing such consumption must
be recognized as a major priority for decreasing the incidence of
EID over the medium to long term. Such progress will also
result in beneficial effects towards combating climate change,
reducing water scarcity, and addressing malnutrition. It is esti-
mated that 25% of global GHG emissions are the result of
agriculture, most of it from the farming of animals for human
consumption. The water footprint of a serving of meat is 10–20
times the water footprint of a serving of plant foods. Decreasing
the consumption of meat, therefore, can lead to progress in
water conservation.7 For every gram of protein in beef, 20 g
of protein is utilized in feeding the animal. For chickens, the
corresponding figure is 4 g. If the world’s soybean production
were instead utilized to feed humans directly, there would be a
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several-fold increase in protein availability for a large propor-
tion of humans, whose protein demand is expected to rise with
increasing economic prosperity.
It is time we—as an interdependent world—recognize that

what we eat primarily determines how the planet is used. Physi-
cians have historically played a leading role in issues that threaten
the survival of our species, such as nuclear warfare. But with
food, physicians have taken a narrow view in dietary guidelines
and focused on isolating the effect of individual foods or nutri-
ents on human health, ignoring the wider ecosystem which our
food habits influence, and are, in turn, influenced by. As the latest
pandemic shows, such a narrow view has been counterproduc-
tive, and likely will continue to cause significant harm. It is time
for us to recognize that food, human health, and the environment
are deeply interconnected, and understanding these relationships
is vital to our planetary health.
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