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Habitat.
Feeding
Humanity

Technology, economic growth, and trade are key to
feeding the world while leaving room for the rest of nature.

BY INDUR M. GOKLANY

wo centuries have pas-
sed English
economist Thomas
Malthus penned his

seminal

since

essay on
population. At the time, Malthus
speculated that population growth
would eventually outstrip human-
ity’s ability to produce an adequate
supply of food.

Since Malthus’ day, the global
population has increased sixfold,
from under 1 billion to 5.9 billion.
The average person today, how-
ever—especially in the developed
world—not only devotes less time
and effort toiling to put food on the
table but, more important, is better
fed, is healthier, and lives longer
than his or her ancestors of 200

years ago. In fact, late 20th century
Englishmen are on average nearly
three inches taller and live twice as
long as Malthus’ 18th century com-
patriots.?

The availability and quality of
food has increased not only in the
developed world but in the devel-
oping world as well. Since 1950, for
example, in both China and on the
Indian subcontinent, average per-
capita food consumption—in terms
of calorie intake—has increased
about 30 percent and 45 percent,
respectively. Together, these two re-
gions comprise more than 40 per-
cent of the world’s population.?

In addirtion, by one estimate, the
number of people facing famine

during the post-World War II era

dropped by 95 percent, from more
than 700 million in 1955 to 35
million in 1992, despite a virtual
doubling of global population from
2.8 to 5.5 billion.* And, remarkably,
despite increases in both population
and per-capita food demand, inter-
national food commodity prices
declined nearly 80 percent between
1950 and 1992.°

Yet, Malthus’ question persists: as
the world’s population doubles dur-
ing the next century, is it possible
that our food resources eventually
will fail to sustain that population?
Will we run out of land and water
to meet our food needs? And even
if we don’t, will we squeeze out the
rest of nature in that quest?

Technology to the Rescue

The key to understanding our
prospects for feeding the world’s
population lies in learning from the
past, understanding why the
Malthusian vision has not yet come
to pass, and applying those lessons
to the future.

Between 1800 and 1992, the glo-
bal population increased 5.5-fold
while cropland increased only 3.5-
fold, from about 1 billion acres (400
million hectares) to 3.5 billion acres
(1.4 billion hectares).®

Clearly, during the past two cen-
turies, we have successfully pro-
duced more food from a given
amount of land—rthat is, we have
learned to use our land more pro-
ductively. How have we achieved
this goal? Part of the answer lies in
greater use of old, as well as ad-
vanced, technologies.

Consider, for instance, that in
1700, feeding one person required
about 1 acre (0.4 hectare). That
amount peaked at about 1.2 acres
(0.5 hectare) per person in 1920.
Since then, the amount of land
needed to feed one person has de-
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clined about 50 percent, to 0.6 acre
(0.25 hectare). Put another way, over
the past three-quarters of a century,
technological changes have given us
the ability to feed twice as many
people on a given amount of land.

Among the more notable techno-
logical breakthroughs in agriculture
are (1) laboratory-bred, high-yield-
ing crop varieties that mature faster,
making it possible to grow multiple
crops in a single growing season; (2)
improved livestock-management
practices, including artificial in-
semination, better veterinary medi-
cine, and development of feed
supplements; (3) greater, more ef-
fective use of fertilizers and pesti-
cides; (4) advances in agricultural
machinery and tools; (5) refrigera-
tion, canning, and other means of
preserving food and produce, which
reduce spoilage and waste; and (6)
more-precise methods for forecast-
ing weather.

Floods

At the same time, new applica-
tions of the age-old technology of
irrigation, which can more than
double yields, have been extended
to about 20 percent of the world’s
cropland, compared to only 2 per-
cent of the land in 1800 and just 6
percent in 1950.7

An elaborate transportation and
distribution infrastructure not only
boosts farm production by bringing
fertilizers, pesticides, fuels, and
other inputs to farms, but it also
moves products from producers to
markets. Thus, gas-driven vehicles,
huge oceanic vessels, and intercon-
tinental jet airplanes—hallmarks of
the 20th-century transportation
revolution—have helped feed the
world more cheaply and efficiently,
as well as move people more freely.

Moreover, since 1920, increased
crop yields per acre have saved 3
billion acres (1.2 billion hectares)

of forest, grasslands, and other habi-
tat from being converted to crop-
land.® In this way, technology has
not only produced more food, but
it has forestalled massive conversion
of habitat and loss of biodiversity.

As potent as these technologies
are, their mere existence is not suf-
ficient by itself to sustain high-yield
agriculture and a modern food-sup-
ply system. Indeed, several addi-
tional conditions must apply.

First, a society—and its farm-
ers—must not be so poor that they
cannot afford these technologies.
Second, society’s laws and policies
must encourage innovations and
reward farmers for assuming the
risks involved in adopting them.
Third, poverty, which makes food
less affordable, must be controlled.
And fourth, efforts must be made
to help poorer societies and indi-
viduals offset the effects of produc-
tion shortfalls, whether they're
caused by droughts, floods, or—as
is more often the case —civil strife.’
Thus, food security in the 21st cen-
tury may lie as much in policies and
institutions that encourage tech-
nological change and economic
growth as it does in scientific
progress.

Trade Offsets Shortages
Trade—both within and among
nations—helps globalize food
sustainability by allowing one area’s
shortage to be offset by another’s
surplus. For instance, if one area
grows an abundance of cotton but
produces little grain, it can compen-
sate for its shortage and capitalize
on its strength by trading with a
country weak in cotton and rich in
grain. Equally important, trade re-
duces, if not eliminates, the need for
each nation to be self-sufficient in
food. Such self-sufficiency often
comes at the cost of ruinous and
self-defeating subsidies.
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Trade within and among nations
also helps reduce the cultivation of
marginal lands by allowing a nation
to overcome its food shortfalls by
importing produce rather than at-
tempting to grow crops on lands
that are poorly suited to agriculture.
In this way, trade provides an envi-
ronmental bonus.

For example, cultivated land in
the northeastern United States de-
clined by nearly 60 percent between
1949 and 1987, owing primarily to
regional and international trade.
America’s breadbasket in the Mid-
west allowed the Northeast to grow
less food without jeopardizing the
health and well-being of its citizens.

Food Needs to 2050

Future food consumption de-
pends, among other things, on the
number of people on Earth and
their per-capita wealth. The arith-
metic is simple and straightforward.
The more people there are, the
greater the demand for food. And
the wealthier these people are, the
greater their purchasing power and
thus the greater their food con-
sumption, particularly of meat,
eggs, and dairy products. Such
trends disproportionately increase
the demand for grain because two
to seven pounds of grain are re-
quired to produce one pound of
such products.

According to World Bank projec-
tions, the current world population
of 5.9 billion will double by 2150,
with the low- and high-fertility pro-
jections ranging from 9.7 to 12.9
billion. Meanwhile, if the world
enters an cra of sustained economic
growth—as most observers hope
and expect—overall per-capita food
demand should increase, particu-
larly in developing nations.

Assuming that the World Bank’s
projection of 9.7 billion people in
2050 is correct and global per-
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