
Global Hunger
Can the planet feed itself in 2050?

N
ew agricultural technology has enabled global food

supplies to outstrip population growth, driving

down the number of hungry people around the

world from just over 1 billion in 1992 to 842 mil-

lion today — a 17 percent drop. But food shortages and under-

nourishment remain huge problems in developing countries.

Hunger stems from weather-related disasters such as droughts and

floods, as well as from war, poverty, overpopulation, poor farming

practices, government corruption, difficulties transporting food to

markets, climate change and waste. Hunger is severest in sub-

Saharan Africa, where 25 percent of the population is undernour-

ished. Developed countries and humanitarian organizations have

become proficient at providing emergency relief and promoting

higher-yield, environmentally friendly agricultural practices, but the

outlook on global hunger remains murky. Experts expect an ex-

panding global population and growing economic affluence in

developing countries to increase the demand for food, even as

climate change hampers the planet’s ability to feed itself.

American food aid is delivered to a refugee camp in
Bossangoa, Central African Republic, on Dec. 19,
2013. Twelve percent of Earth’s population doesn’t
get enough to eat. The problem is severest in sub-
Saharan Africa, where one in four goes hungry.
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THE ISSUES
A s radical Islamists

overran the Iraqi city
of mosul in mid-

June, taxi driver Abdel Hady,
his wife and their six chil-
dren began walking north
toward the relatively peace-
ful autonomous region of
Kurdistan, sleeping in the
homes of generous strangers
along the way.

when the Hadys arrived at
the Garmava refugee camp
three days later, workers were
pitching tents and digging
latrines to prepare for some
of the 300,000 or more Iraqis
who had fled combat zones
the previous week alone,
joining 250,000 Syrians already
in Kurdish territory.

more than 2.5 million Syr-
ians have fled that country’s
bloody civil war to neighbor-
ing Kurdistan, Turkey, Jordan
and Lebanon, and the Iraqi
conflict is expected to produce 1.5 mil-
lion more refugees, straining local re-
sources and draining the budgets of
United Nations (U.N.) relief agencies
and humanitarian organizations. 1 feed-
ing the Syrian refugees alone costs
$38 million to $40 million a week, dra-
matically demonstrating how warfare
contributes to global hunger. 2

But such conflicts represent only a
fraction of the food shortages that today
leave 842 million people around the
world undernourished. That figure is
down from just over 1 billion in 1992,
due to new agricultural technology
that has enabled global food supplies
to outstrip population growth. (See
graph, p. 680.) The number of hungry
people worldwide dropped by 26 mil-
lion — 3 percent — in 2013 alone,
according to the U.N. food and Agri-
culture Organization (fAO). 3 The fAO

defines hunger, or undernourishment, as
“not having enough food for an active
and healthy life” or not being able to
meet “dietary energy requirements.” 4

Still, 12 percent of the Earth’s popu-
lation does not get enough to eat.
most of the hungry are in the devel-
oping world, and 70 percent are small
farmers or agricultural laborers who
can’t grow sufficient food to feed their
families or sell to others. 5 The prob-
lem is severest in sub-Saharan Africa,
where one in four goes hungry, but
that is down from one in three in the
early ’90s. 6

Experts worry that over the long
term, expanding middle classes in rapid-
ly developing countries such as China
and India will raise demand for more
expensive foods that overtax the en-
vironment, further boosting food prices.
And climate change and modern in-

dustrial agricultural practices
threaten future agricultural
production and the environ-
ment in a variety of ways,
scientists say.

Currently, hunger kills near-
ly 3.1 million children under
5 each year — 45 percent of
all deaths in that age range.
One-sixth of the children in de-
veloping countries — 100 mil-
lion — are underweight. 7

Hunger also helps to truncate
adults’ lives. Life expectancy in
Africa is 58, for instance, com-
pared with 67 in Southeast
Asia, 68 in the Eastern mediter-
ranean and 79 in the United
States. 8

Paradoxically, the Earth
produces more food than its
inhabitants need, but the food
is unevenly distributed. In the
United States and other afflu-
ent countries, more people are
overweight or obese than hun-
gry — the result of eating too
much high-calorie food and
getting insufficient exercise.

Obesity also is growing in rapidly de-
veloping countries such as China, where
childhood obesity rose from 1.5 per-
cent of the child population in 1989
to 6.9 percent of boys and 2.8 percent
of girls last year. 9

“One billion people in the world
don’t have enough food, while one
billion people eat too much,” said world
wildlife fund Senior vice President
Jason Clay. 10

Experts say hunger has a number
of causes, including war, poverty, popu-
lation growth, poor farming practices,
government corruption, ineffective food
distribution, inclement weather, cli-
mate change and waste. “Short-term
hunger usually is due to natural disas-
ter or war,” says Christopher Barrett, di-
rector of the School of Applied Eco-
nomics and management at Cornell
University, who researches hunger and
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A severely malnourished girl convalesces at a hospital in
Mogadishu, Somalia, on July 15, 2014. Food is scarce
in the country, where civil war has been raging for years.
Affluent countries sent some 5 million metric tons of

food to the world’s hungry in 2012, mostly for
emergency relief. The United States donated the most —

44 percent of the total.
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poverty. “Chronic hunger is related to
chronic poverty.”

Due to inadequate technology and re-
sources, for instance, Africa’s agricultural
productivity is less than half the world
average and is rising at half the rate of
the continent’s population growth. 11

Some anti-hunger activists say afflu-
ent nations also add to the world hunger
problem. Government subsidies to grow-
ers in wealthy nations can depress world
commodity prices, they say, reducing
the earnings of small-scale farmers in
developing nations. Promoting plant-
based biofuel also drives up world food
prices, making it more expensive for

the poor. Consuming meat- and dairy-
rich diets increases the cost of food by
diverting food and land to feeding and
raising animals. In addition, critics say
certain aspects of the donor countries’
aid policies exacerbate hunger, such as
a U.S. provision requiring food aid to
be shipped on U.S.-flagged vessels,
which are often more expensive than
other ships.

About a third of the world’s food is
wasted, the fAO estimates. 12 “In the
undeveloped world, the waste happens
before the food gets to people,” said
North Dakota farmer Roger Johnson,
president of the National farmers Union.

“The food rots” because of lack of roads
and proper storage facilities. In the de-
veloped world, he said, waste is due to
“the staggering amount of food that’s
thrown out after it gets to our plates.”

food production and distribution
are hampered in many countries by
prolonged conflict and political insta-
bility, such as in Nepal, incomplete
land reform, as in Tajikistan, and pop-
ulation growth and extreme poverty
in countries like Uganda, according to
the fAO. 13 Erratic rainfall and more
frequent droughts have exacerbated
hunger in the Sahel, the arid region
just south of the Sahara Desert where

GLOBAL HUNGER

Hunger Concentrated in Sub-Saharan Africa, Southeast Asia
Seven African countries, Timor Leste in Southeast Asia and Haiti in the Caribbean have the world’s 
highest concentrations of hunger, or daily undernourishment.* Twenty-one other countries — including 
14 African nations, Iraq, North Korea and Guatemala — have “high” rates of undernourishment, with 
25 percent to 35 percent of their population classified as hungry.

* Undernourishment is defined as not having enough calories (energy) to meet minimum physiological needs for an active life. It 
is a less visible form of hunger than starvation, which the World Food Programme calls acute hunger.

Source: “Hunger Map 2013,” World Food Programme, United Nations, http://tinyurl.com/plddrmr
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20 million people have inconsistent
access to food and 5 million children
face acute malnutrition, according to
the U.S. Agency for International De-
velopment (USAID). 14

Countries that are winning the war
against hunger have governments that
are consistently committed to “long-
term rural development and poverty
reducing plans,” says the fAO. for in-
stance, in Bangladesh, Ghana and
Nicaragua, hunger has been cut in
half in the last two decades through
economic growth and freer trade, the
agency said. Ghana and Nicaragua also
have enjoyed political stability and high
world prices for their exports. 15

Speaking to a gathering of African
diplomats in 2010, Johnnie Carson,
then U.S. assistant secretary of State
for African affairs, said that “our abil-
ity to achieve our shared long-term
goals of democracy, stability and pros-
perity on the continent depends en-
tirely on the integrity and effective-
ness of African leadership.” 16

most food aid responds to emer-
gencies, rather than chronic hunger.
Affluent countries sent just over 5 mil-
lion metric tons of food to the hungry
in 2012, 70 percent of which was for
emergency relief. The biggest donor,
the United States, contributed 2.2 mil-
lion tons — 44 percent of the total,
and more than four times as much as
the next-biggest donor, Japan, which
gave 407,000 tons. 17 (See graphic, above.)

The United States will spend about
$3.5 billion on international food aid
and agricultural development programs
this year. The food for Peace program
receives almost $1.5 billion of that, used
primarily to buy U.S. farmers’ com-
modities, which are shipped abroad as
emergency relief. Another $600 million
provides cash for such emergency re-
lief activities as giving food vouchers
to individuals and purchasing food near
where it is consumed.

The Obama administration’s feed the
future initiative — which supports de-
velopment programs led by farmers and

local, regional and national govern-
ments in the developing world — gets
about $1.1 billion. The rest supports
child and school feeding activities, in-
creased agricultural productivity and ex-
panded trade in agricultural products.

Almost all of the U.S. emergency re-
lief is distributed by the U.N.’s world
food Programme; non-emergency relief
is supplied by nongovernmental orga-
nizations. A small amount is distributed
directly by the United States, such as
when the military responds to natural
disasters. 18

Back at the Garmava refugee camp,
a mosul police officer named Taha
and his wife Shahla (who declined to
give their last names to a reporter)
faced a key danger posed by inade-
quate nutrition: Shahla was about to
give birth. 19 “The people who are es-
pecially vulnerable to hunger are
those in the first 1,000 days — from
the beginning of pregnancy to age 2,”
says Richard Leach, president and

CEO of the world food Program USA,
an independent nonprofit that sup-
ports the U.N.’s world food Programme
through fundraising and advocacy in
the United States. If mothers and chil-
dren don’t receive adequate nutrition
then, he says, the children “won’t de-
velop intellectually or physically to the
degree that they could have.”

maternal undernourishment fol-
lowed by inadequate childhood nu-
trition causes stunting — abnormally
short growth. Stunting affected 160 mil-
lion children in the developing world
— 28 percent — in 2011, down from
45 percent in 1990. 20

Children’s health is affected by the
quality of the food they eat as well as
the quantity. Not consuming enough
vitamin A impairs growth, increases
vulnerability to infection and is the
leading cause of childhood blindness.
Iron deficiency impedes children’s in-
tellectual development and women’s
chances of successful pregnancy. 21

United States and U.N. Are Largest Food Donors

The United States delivered nearly 2.2 million metric tons of food aid 
in 2012, more than twice the combined amount of the next three 
largest donors — Japan, Brazil and Canada. The United Nations and 
European Commission, the largest international government organi-
zations, together provided more than 700,000 metric tons.

Source: “Table 6, Food Aid Deliveries in 
2012 by Donor and Category (Mt — 
Cereals In Grain Equivalent),” Food Aid 
Flows 2012 Report Annex Tables, World 
Food Programme, United Nations, p. 16, 
http://tinyurl.com/llklkap

Largest Food Donors, 
Countries, 2012

 Total Food Aid 
Country (in metric tons)

United States 2,195,285
Japan 406,585
Brazil 334,294
Canada 293,293
China 243,381
Germany 168,486
Australia 72,817
Russia 61,606
United Kingdom 59,876
Sweden 47,343

Largest Food Donors, 
International Organizations, 2012

Type of  Total Food Aid 
Organization (in metric tons)

United Nations 565,796
European Commission 137,002
Others 86,192
International Government 60,075
Nongovernmental 40,443
Private 28,003
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As government officials, relief work-
ers, advocates and scholars debate the
best ways to attack hunger, here are
some of the questions they are addressing:

Are developed countries’ aid
policies making hunger worse?

Anti-hunger activists cheered when
Congress in 2012 adopted a modest re-
form to U.S. international food-aid pro-
grams by lowering a requirement that
75 percent of food be shipped on U.S.-
flagged vessels. By this spring, the cheers
had morphed into complaints, as the
House moved to repeal the reform.

That legislation — which cleared
the House April 1 and awaits Senate
consideration — illustrates activists’ con-
tention that developed countries’ aid
policies and lifestyles make hunger
worse or lessen the effectiveness of
food-aid programs. 22

The critics especially cite U.S. aid
policies that rely heavily on purchasing
food from American farmers rather than
using cash to acquire food near where
it will be consumed. most of the pur-
chased food is given to the hungry, usu-
ally through the world food Programme.
But in some cases, commodities may
be “monetized” — or sold on the mar-
ket and the proceeds used for devel-
opmental activities. Because of the cost
of purchasing commodities in the Unit-
ed States and shipping them overseas,
critics say it would be more efficient in
both cases to buy food near where it’s
consumed and to allocate cash to pay
for development programs.

Even the 2012 shipping change had
fallen far short of activists’ desires. It
still required that half of U.S. food aid
be transported on the more-expensive
U.S.-flagged ships, costing $75 million
more per year than if the shipping were
open to global competition, according
to Cornell’s Barrett and Erin C. Lentz,
assistant professor of international rela-
tions at Bucknell University. 23

Authors of the House legislation re-
pealing the change — Reps. Duncan
Hunter, R-Calif., and Elijah Cummings,

D-md. — said requiring the food to be
transported on U.S. ships supports a
merchant marine that is “essential to sus-
taining our military.” 24 But the Defense
and Transportation departments told the
House foreign Affairs Committee that
the preference is unnecessary. 25

The requirement “forces a huge pre-
mium price on ocean shipping and
generates windfall profits for a handful
of shipping lines, most [of them] for-
eign owned” despite being U.S.-flagged,
says Barrett, who has studied the mat-
ter in depth. Even without the shipping
markup, locally bought food is often
faster and cheaper to deliver, he says.

“for the same [aid] budget,” says agri-
cultural economics professor michael Carter,
“we can save millions more people.”
Carter, of the University of California-
Davis, directs a research consortium
funded by USAID.

But several nonprofits and compa-
nies that grow, process and ship the
food defend existing commodities pro-
grams. In a letter to Congress during
last year’s debate on reauthorization of
a major farm bill, several of them wrote:
“Growing, manufacturing, bagging, ship-
ping and transporting nutritious U.S. food
creates jobs and economic activity here
at home, provides support for our U.S.
merchant marine, essential to our na-
tional defense sealift capability, and sus-
tains a robust domestic constituency for
these programs not easily replicated in
alternative foreign aid programs.” 26

Rep. Jeff Duncan, R-S.C., asked:
“How is wiring cash to someone in a
developing country a good idea in-
stead of giving them wholesome, nu-
tritious commodities grown by hard-
working Americans.” 27

As for the criticisms of monetization
programs, a 2012 study commissioned
by the Alliance for Global food Security
— a coalition of 14 relief and develop-
ment organizations, some of which en-
gage in monetization — found that prop-
erly managed monetization transactions
can avoid pitfalls while providing bene-
fits that cash-only support cannot.

Informa Economics — a memphis-
headquartered firm that conducts agricul-
ture-related research — analyzed five
monetization programs and found that
they were designed not to compete with
local production or disrupt commercial
trade. Although the sales were made at
fair-market value, the study concluded, the
programs were able to offer the recipient
countries other benefits, such as flexible
payment terms. As a result, some recipi-
ents were able to make the purchases de-
spite volatile exchange rates and avoid
higher shipping costs associated with low-
volume sales, the researchers said. 28

The key is using “the right tool at the
appropriate place,” says Leach, of the
world food Program USA. “There are
countries like Sudan that do not have ac-
cess to food” and need to have it shipped
in. “In Syria, it’s much better to buy food
regionally,” because it’s difficult to move
commodities through a combat zone.

Shipping U.S. commodities also can
make sense when responding to a near-
by disaster in the Americas, Barrett says.
And when the need is for foods forti-
fied with vitamins and minerals, “you
can start to enjoy the efficiency of mod-
ern American food processing.”

Aside from advanced nations’ aid
policies, their agricultural subsidies, bio-
fuel mandates and eating habits also
can aggravate hunger, critics say.

farm subsidy programs “tend to re-
duce worldwide commodity prices,
hurting farmers in the developing
world,” said Daniel Sumner, an agri-
cultural economics professor at the
University of California-Davis and di-
rector of the University of California
Agricultural Issues Center. 29

Supporters of farm subsidies say
they help stabilize U.S. agriculture pro-
duction. Critics should “feel lucky we
don’t have runs on grocery stores,”
said Rep. Tim walz, D.-minn. 30

And donating U.S.-grown commodi-
ties — or selling them at below-market
prices — can also depress local crop
prices, says Robert Rector, a senior re-
search fellow at the Heritage founda-

GLOBAL HUNGER
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tion, a conservative think tank in wash-
ington. “You have to be careful not to
undermine domestic production,” Rec-
tor says. “Cheap and free food takes
away from the [local] market, particu-
larly if you’re doing it consistently.”

Critics say subsidies and mandates pro-
moting biofuels such as corn-based ethanol
— designed to reduce greenhouse gas
emissions and lower American and Eu-
ropean dependence on foreign oil —
raise food prices and divert food to fuel
production. Action Against Hunger, an in-
ternational relief and development orga-
nization, said the amount of U.S. corn
being converted into biofuels could feed
570 million people a year. 31

Converting food to fuel “poses risks
to ecosystems and biodiversity,” said
the U.N. Intergovernmental Panel on
Climate Change, which previously
supported biofuel production. 32

Oxfam, an international relief and
advocacy organization, has called for
Europe and the United States to end
their biofuel mandates and subsidies,
which are projected to total between
$9.2 billion and $11.5 billion in Europe
in 2015, says Damon vis-Dunbar, pro-
ject and communications manager for
the International Institute for Sustainable
Development, a Canadian-based research
organization with offices in the United
States, Europe and China. The United
States, which offered $6.6 billion in
subsidies in 2010, cut them to around
$1 billion in 2012. 33

To meet Europe’s biofuel demand,
companies are planting land in devel-
oping countries that would be better
used feeding the poor who live nearby,
Oxfam said. 34

Biofuels corporate executive Paul
Beckwith argued that the ethanol man-
date has stimulated important investment
that has put the United States ahead of
the world in getting “new advanced re-
newable energy into commercialization.”
Beckwith is CEO of Butamax Advanced
Biofuels, a joint venture of BP and
DuPont that develops biofuel manu-
facturing technology. 35

The affluent world’s appetite also
taxes the environment and threatens
the developing world’s access to suffi-
cient food, critics say. for instance, rais-
ing animals for consumption is far less
efficient than using land to grow food
plants — and that much-coveted steak
is the least efficient of all.

Every 100 calories of grain fed to an
animal produces only about 40 new
calories of milk, 22 calories of eggs, 12
of chicken, 10 of pork or three of beef,
according to Jonathan foley, who is
leaving his position as director of the
University of minnesota’s Institute on
the Environment on Aug. 15 to become
executive director of the California Acad-
emy of Sciences. 36 By another reck-
oning, it takes about a pound of feed
to produce a pound of farmed fish, but
seven to make a pound of beef. 37

Despite the relative efficiency of farmed
fish, affluent diners’ desire for wild-
caught seafood — along with pollution
and global warming — is depleting wild
fish populations, which in turn threat-
ens the livelihoods of poor fishermen
who compete with sophisticated fleets
from developed countries.

The International Programme on the
State of the Ocean at Oxford Univer-
sity has declared the planet “at high
risk of entering a phase of extinction
of marine species unprecedented in
human history.” 38 for instance, over-
fishing — both legal and illegal —
threatens the scalloped hammerhead
shark, used in shark fin soup, a del-
icacy in many Asian countries. 39

Is climate change making
hunger worse?

Oxfam has called climate change
“the single biggest threat to fighting
hunger.” 40

Scientists have issued dire warnings
about the threat global warming poses
to humanity’s ability to feed itself in the
future, and they cite damage that’s al-
ready occurring. The world food Pro-
gramme says climate change could wipe
out two-thirds of Africa’s arable land by

2025, boost food prices by 50 to 90 per-
cent by 2030 and raise the risk of hunger
by 10 to 20 percent by 2050. 41

But when it comes to climate change,
agriculture is both a victim and a vil-
lain. farming is a major source of green-
house gases — including methane, car-
bon dioxide and nitrous oxide — which
scientists say are warming the planet.
Agriculture emits more greenhouse gases
than all forms of transportation com-
bined. fuel-burning farm machinery emits
carbon dioxide. Cattle release large
amounts of methane, fertilizer emits ni-
trous oxide and soil releases carbon
dioxide (CO2) when cultivated. 42

Some say a warming planet and
more atmospheric CO2 will reduce
hunger by improving agricultural pro-
ductivity. “Plants love warmth and sun-
shine,” says Dennis Avery, a senior fel-
low at the conservative Heartland and
Hudson institutes and director of Hud-
son’s Center for Global food Issues.
“Both animals and vegetation have a
much greater tolerance for temperature
changes than the [widely used scien-
tific] models would have us believe.”

Describing CO2 as “like fertilizer for
plants,” which breathe it in like ani-
mals breathe oxygen, Avery says dou-
bling atmospheric CO2 concentrations
would increase crop yields by about
35 percent.

Similarly, Andrei Illarionov, a senior
fellow at the libertarian Cato Institute,
points out that in warmer places “there
is usually more precipitation than in
drier areas, the cost of heating and vol-
ume of food required to sustain human
life [are] lower, while vegetation and
[ice-free] navigation periods are longer,
and crops’ yields are higher.” 43

Arguing that the Earth simply is in
the warm period of a routine climate
cycle, Avery says the greater threat to
food production will occur during the
next Ice Age.

Other climate-change skeptics contend
that proposed responses to global warm-
ing, such as switching to biofuels pro-
duction, can threaten food supplies.
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Scientists agree that CO2 by itself
could increase plant yields, but most say
the damage to food done by greenhouse
gases will outweigh the benefits. for in-
stance, two recent studies found that
higher CO2 levels diminish plants’ nutri-
tional value and resistance to pests. 44

more broadly, scientists warn that
rising temperatures, more drought, and
more violent weather will lead to di-
minished agricultural yields, particular-
ly in warmer regions where many of
the poor live.

This past may was the hottest on
record, according to the National Ocean-
ic and Atmospheric Administration
(NOAA). 45 The first decade of this cen-
tury was the hottest in recorded histo-
ry, and temperatures are even higher
so far this decade, according to the Uni-
versity Corporation for Atmospheric Re-
search, a consortium based in Boulder,
Colo., that manages the National Cen-
ter for Atmospheric Research. 46

Already, according to the American
Association for the Advancement of Sci-
ence (AAAS), heat waves and extreme
storms are becoming worse and more
frequent. The Greenland and Antarctic
ice sheets are melting more rapidly. The
oceans are absorbing growing amounts
of carbon dioxide, which makes them

more acidic and degrades coral reefs
where millions of marine species live. 47

meanwhile deserts are expanding.
The growing Sahara Desert has been
destroying crops and leaving farmers in
west Africa without food. 48 To escape
rising temperatures, plants and animals
are migrating toward the poles, up moun-
tainsides and deeper into the sea.
Droughts this year devastated crops in
Brazil’s southeast and in California, which
grows nearly half of America’s fruits,
vegetables and nuts. 49 Global wheat
and corn productivity is declining. 50

“we’re facing the specter of reduced
yields in some of the key crops that feed
humanity,” said Rajendra Pachauri, chair-
man of the U.N.’s climate change panel.
The panel’s report warned that altered
ocean chemistry could cause fish extinc-
tions, and changes in climate could threat-
en apple orchards in washington, cher-
ry orchards in California and coffee crops
in Central and South America, often tend-
ed by subsistence farmers who depend
on their coffee crops for survival. 51

Are genetically modified crops
needed to end hunger?

A group of farmers and activists this
spring protested at the office of Philip-
pine Agriculture Secretary Proceso Al-

cala, calling on him to block tests of
so-called “golden rice,” a genetically
modified grain designed to combat vi-
tamin A deficiency in the developing
world. Last year, about 400 protesters
tore down fences surrounding a gold-
en rice test field and ripped the plants
from the ground.

“There are not enough studies to
ensure the safety of golden rice to hu-
mans,” Chito medina, national coordi-
nator of the filipino activist group
known by its acronym mASIPAG, said
in explaining the protests. “To plant
the genetically engineered rice, or the
golden rice, is a real threat to the en-
vironment,” he said. 52

The Philippine protesters represent
just one of numerous campaigns world-
wide opposing genetically modified or-
ganisms (GmOs). Scientists make genet-
ically modified (Gm) plants and animals
by adding genes that introduce specific
traits — such as pest resistance — to
the organism. Opponents fear GmO plants
could harm humans, animals or the en-
vironment. They paint GmOs as part of
a plot by western agribusiness to con-
trol farming in the developing world.

So far, their actions have produced
mixed results: GmOs are common in
the United States, rare in Europe and
subject to heated debate in the devel-
oping world.

Golden rice was created in 1999 by
Ingo Potrykus of the Swiss federal In-
stitute of Technology and Peter Beyer
of the University of freiburg in Ger-
many. They inserted genes from a daf-
fodil and a bacterium into rice to en-
able it to generate beta-carotene, which
the human body converts into vitamin
A. Later, beta-carotene production was
boosted by replacing the daffodil gene
with one from corn.

The Philippines-based nonprofit In-
ternational Rice Research Institute,
which is developing the rice, said field
trials there met beta-carotene goals but
produced a lower yield than varieties
currently in use. The institute is con-
tinuing research focused on yield. 53

GLOBAL HUNGER

Global Hunger on the Decline

The number of undernourished people worldwide fell from more 
than 1 billion in 1992, one-fifth of the global population, to 842 
million in 2013, or 12 percent.

Source: “Hunger Portal,” U.N. Food and Agriculture Organization, undated, 
http://tinyurl.com/yz2bcrh
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Proponents say Gm foods are safe
and essential to ease hunger and meet
the demands of a growing world pop-
ulation, particularly as developing coun-
tries’ become more affluent and demand
more and higher-quality food. Gm
crops, they say, increase yields, survive
with less fertilizer and pesticides and
can be more nutritious. Scientists are
working on drought-tolerant corn, sweet
potatoes with high beta-carotene con-
tent, bacteria-resistant bananas, cassava
varieties that resist viruses and contain
added beta-carotene and other nutrients,
and corn that requires less fertilizer.

Gm plants grow on more than half
of U.S. farmland, represent nearly all
of America’s soybeans and 70 percent
of its corn and are common in Cana-
da. 54 However, European countries
effectively ban GmOs, with some ex-
ceptions. Some GmO animal feed can
be imported, for example, and Spain,
Portugal, the Czech Republic, Roma-
nia and Slovakia grow some geneti-
cally modified crops. 55

more than half the acreage planted
in Gm crops last year was in develop-
ing countries, 87 percent of that in Brazil,
Argentina, India, China and South Africa.
Only three other African countries —
Sudan, Egypt and Burkina faso — grow
Gm crops, partly due to fear among
farmers in other African countries that
Gm crops can’t be sold in Europe. 56

Some countries refuse to accept GmOs
as food aid, says Steve Taravella, the world
food Programme’s senior spokesman in
the United States. And some donor na-
tions prohibit their aid money from being
used to purchase Gm food, Taravella
adds.

Richard Roberts — a Nobel laure-
ate for genetic research and chief sci-
entific officer for a company that makes
genetic-research supplies — called op-
position to Gm crops a “crime against
humanity,” because the foods are
needed to feed the hungry. 57

michael Purugganan, a professor of
genomics and biology and dean for
science at New York University, lament-

ed the “misinformation” circulated by
Gm opponents. “The genes they in-
serted to make the vitamin [in golden
rice] are not some weird manufactured
material but are also found in squash,
carrots and melons,” he said. 58

The AAAS has noted that the world
Health Organization, the American med-
ical Association, the U.S. National Acad-
emy of Sciences, the British Royal Soci-
ety and “every other respected organization
that has examined the evidence” has con-
cluded that eating Gm plants is no riski-
er than eating plants bred with traditional
farming technology. 59

Opponents, however, contend that
there are better ways to feed the hun-
gry. “most GmOs are not used to solve
hunger” but to increase the profitabil-
ity of industrial farming, says Green-
peace USA researcher mark floegel.
“we have [other] technologies that sub-
sistence farmers could use to make
their lives better.”

Paul Johnston and Dave Santillo, sci-
entists in Greenpeace International’s Sci-
ence Unit, argued that history proves
the need for caution in using GmOs.
Citing the ill effects of “one-time ‘won-
der chemicals,’ such as PCBs and many
pesticides,” they contended that “new
problems continue to emerge from chem-
icals put into widespread use without
the drawbacks having been fully inves-
tigated.” Thus, they said, “If you are in
doubt about the consequences of what
you intend to do, then don’t do it.” 60

Others take a more nuanced ap-
proach. GmO technology can be used
“for good or bad,” says walter willett,
chair of Harvard University’s Depart-
ment of Nutrition. GmOs used in the
United States probably don’t pose health
threats, he says, but they also proba-
bly don’t produce a significantly high-
er yield. Noting the need to increase
global food production, he adds, “I
wouldn’t take them off the table.”

Oxfam is “agnostic about GmOs,”
says Gawain Kripke, Oxfam America’s
policy director. most Gm products
brought to market so far primarily ben-

efit industrial farming, he notes, but
he finds attempts to enrich plants’ nu-
trients “pretty interesting.”

Similarly, world food Program USA’s
Leach says, “we will accept food from
a country if that country would use
that food to feed its own population,
and we will take that food into any
country that will accept it.”

farmers in Burkina faso in west
Africa have found that Gm cotton “cuts
pesticide and labor costs,” the Univer-
sity of California’s Carter says. That shows
that “small-scale farmers can potential-
ly make good use of at least some of
these technologies,” he adds.

However, in the United States insects
have developed resistance to Gm cotton,
which initially allowed farmers to use
less pesticide. So pesticide use is rising,
according to Charles Benbrook, research
professor at washington State Universi-
ty’s Center for Sustaining Agriculture and
Natural Resources. Similarly, corn engi-
neered to tolerate monsanto’s Roundup
herbicide requires increasing amounts of
the product to kill weeds that have de-
veloped resistance, he said. 61

BACKGROUND
Early Famines

H istory records serious famine in
every part of the world. Egyptian

stone carvers chronicled lengthy droughts
and famines in the third millennium
B.C. They also portrayed the first
recorded hunger-relief efforts — by the
Egyptian upper class.

In Famine: A Short History, Irish econ-
omist Cormac Ó Gráda identifies multi-
ple causes of hunger, including too much
or too little rain, extreme temperatures,
conflict, overpopulation, poverty, ideolo-
gy and autocratic governments. Often the
causes converged, as when conflict co-
incided with poor harvests, or drought
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struck an impoverished community.
famine most frequently hit the poor and
seldom occurred in democracies.

The Old Testament book of Ne-
hemiah, likely written in the fifth cen-
tury B.C., describes overpopulation com-
pelling the poor to sell their children
because there was not enough food.
The Punic wars triggered famine in
Rome in the first century B.C. Heavy
rains and low temperatures brought
famine to Europe in the early 14th cen-
tury A.D. Authoritarian communist gov-
ernment policies turned poor harvests
into mass starvation in the Soviet Union
and China in the 20th century and con-
tinue to do so in North Korea. 62

Ó Gráda, an economics professor at
University College Dublin, chronicles
famines throughout history, including in
Turkey (499-501), Bengal (1176), Japan
(1229-32), mexico (1454), Africa (often)
and, of course, in Ireland, during the
potato famine in the 1840s and ’50s,
one of the best known. 63

Potato blight struck Ireland’s pota-
toes — the primary sustenance of half
the population — in 1845. The fungus-
like micro-organism, carried to Ireland
from mexico, devastated the crop and
led to the deaths of more than 750,000
Irish over the next decade. Two mil-
lion people fled to England, Canada or
the United States. 64 During the latter
part of the century, 50 million people
died in famines in India, China, Korea,
Brazil, Russia, Ethiopia and Sudan. 65

Ireland’s Great Hunger marked the
beginning of the end of peacetime
famine in Europe, except for Russia.
The last natural famine in western Eu-
rope was in finland in 1867-68. 66

Previously, societies had responded
to hunger with personal and religious
philanthropy. Some governments im-
posed price controls, distributed food
and subsidized migration to places with-
out food shortages. In the 19th and
20th centuries nongovernment relief or-
ganizations emerged, as did major ad-
vances in agricultural technology. 67

In the United States, the 1862 mor-

rill Act funded state colleges and uni-
versities focused on agriculture and
mechanical arts. The U.S. government
also established the Cooperative State
Research, Education and Extension Ser-
vice to disseminate agricultural research
findings. 68 In 1883, the Department
of Agriculture began research on boost-
ing agricultural production. 69 And, in
1905, German chemist fritz Haber en-
abled a gigantic leap in agricultural
yield by extracting nitrogen from air,
which permitted the manufacture of
nitrogen-based synthetic fertilizer. 70

Advances in transportation, storage,
medicine and the understanding of nu-
trition as well as the spread of democ-
racy also helped end peacetime famine
in developed countries. In the devel-
oping world, hunger was lessened and
dealt with more quickly because of the
growth of relief organizations, creation
of inexpensive nutrient-dense foods that
could be stored and transported easi-
ly and the expansion of communica-
tion technology that enabled news of
food emergencies to spread rapidly.

Residents of affluent countries were
eating more, including more expensive
food. Per capita annual meat consumption
in Germany, for instance, rose from less
than 44 pounds before 1820 to almost
115 pounds by the early 20th century.
In 1800 a typical European consumed
2,000 calories a day, which rose to 3,000
calories by the early 20th century.

In the mid-20th century, nearly
60 percent of the world’s population
lived in countries with an average daily
diet of less than 2,200 calories. By the
mid-’80s, only 10 percent did. 71

Manmade Famine

S ome of the most notorious 20th-
century famines were substantially

caused by humans.
In 1932-33, for instance, an estimated

6 million to 8 million people died —
many of starvation — during Russian dic-
tator Josef Stalin’s violent push to col-

lectivize agriculture and turn the Soviet
Union into an industrial power. Begin-
ning in 1929, small peasant farms were
forced into collectives of up to 247,000
acres. many peasants resisted, and the
government cracked down brutally. As
farm production fell by 40 percent, the
state seized and exported grain to raise
funds for industrial equipment, leaving
peasants without enough to eat. 72

mao Tse-tung pressed the same dis-
astrous policies on Communist China
25 years later. Between 1958 and 1962,
36 million starved to death. 73

In the late 1960s, between 500,000
and 2 million people — many of them
children — died of starvation during
civil war in Nigeria. warfare disrupted
food supplies, and the Nigerian gov-
ernment blocked relief shipments into
the breakaway region of Biafra. 74

In the early 1980s, several factors
converged to create severe famine in
Ethiopia. The country was struggling to
recover from drought-caused famine in
the 1970s when another drought hit.
Poor farming techniques worsened the
effects, leading to deforestation, soil ero-
sion and expanding deserts. Civil war
— between Ethiopia’s marxist dictator-
ship and rebels in the north — com-
pounded the suffering.

The government tried to keep news
of the starvation from the world. But
after the BBC televised images of the
devastation, relief supplies flowed into
the country. The government then
blocked shipments to rebel-controlled
areas, and diverted food from starving
Ethiopians to the army. An estimated
1 million people died in 1984-85. 75

Relief Efforts

T he United States led relief efforts
in Ethiopia, just as it had around

the world since early in the century, es-
pecially after world war II. 76 The Unit-
ed Nations, created after that war, also
facilitated international relief programs.

Continued on p. 684
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Chronology
1845-1984 As
technology and anti-hunger or-
ganizations fight famine, wars
and other human actions be-
come leading causes of hunger.

1845
Potato blight causes Irish famine
that kills 750,000 and sends mil-
lions of refugees to England,
Canada and United States.

1862
U.S. government begins to support
agricultural research and education.

1868
End of finnish famine marks last
in heart of Europe.

1905
German chemist fritz Haber “fixes”
nitrogen from air, enabling manu-
facture of modern fertilizer.

1929
Soviet Union begins forcing farm-
ers into collectives while pushing
industrial development, leading to
collapse of agricultural production
and 6 to 8 million deaths, many
from starvation.

1944
American biologist Norman Borlaug
begins research that leads to “Green
Revolution” of high-yield farming.

1945
U.N. establishes food and Agricul-
ture Organization (fAO).

1953
American biochemist James watson
and British biophysicist francis Crick
describe the structure of DNA, en-
abling eventual creation of genetical-
ly modified organisms.

1954
Congress authorizes purchase of sur-

plus commodities for resale at low
prices overseas to feed the hungry.

1958
Communist China copies Soviet
Union’s collectivism/industrialization
efforts; 36 million starve.

1961
U.N. creates world food Programme
to distribute food to the hungry.

1967
Secessionist war in Nigeria’s Biafra
state leads to 500,000 to 2 million
starvation deaths.

1973
Scientists create first genetically
engineered organism; world Bank
begins to address hunger.

1984
Drought, poor farming practices
and civil war cause famine that
kills 1 million Ethiopians.

•

1994-2014 New
agricultural technologies incite
controversy; anti-hunger organi-
zations focus on sustainability.

1994
food and Drug Administration ap-
proves sale of genetically modified
(Gm) food.

2000
Genes from genetically engineered
StarLink corn, approved only for
animal feed, are found in taco
shells after farmers sell the corn
for human consumption.

2002
Gm crops in United States pro-
duce 4 billion pounds more food
and fiber with less pesticide per
acre than conventional plants, raise

farm income by $1.5 billion.

2006
To help protect wildlife habitat,
world wildlife fund works with
food companies to promote effi-
cient farming practices.

2007
Overuse of Green Revolution tech-
niques in India have made Punjab
state’s agriculture “unsustainable
and nonprofitable,” according to
local officials. world food Pro-
gramme, with support from the
Bill & melinda Gates and Howard
Buffett foundations, begins teach-
ing better agricultural practices to
poor farmers and buying their
crops for use in relief deliveries.

2009
Obama administration launches
feed the future program that
seeks leadership from developing
countries and taps private-sector
expertise of nonprofit and profit-
making organizations to promote
agricultural development.

2011
Study finds high-tech sensors can
increase crop yields while reduc-
ing fuel consumption and fertilizer
and pesticide overuse.

2012
farmers raise more fish than beef
for the first time.

2013
fAO counts 842 million hungry
people worldwide — 26 million
fewer than in 2012.

2014
Climate-change threat to food
production underscored by Uni-
versity Corporation for Atmos-
pheric Research report that this
decade is on track to being
hottest ever recorded.
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The U.N. established the fAO in
1945 and the International Children’s
Emergency fund (UNICEf) in 1946. It
added the world food Programme in
1961, the U.N. Development Programme
in 1966 and the U.N. Population fund
in 1969. 77 The world Bank got into
the act in 1973, when bank President
Robert mcNamara set a goal of reduc-
ing malnutrition and poverty in the de-
veloping world by making loans for
agricultural and rural development. 78

In 1954, the United States institu-
tionalized its relief efforts by creating
the food for Peace program, under which
Congress authorized the purchase of
surplus commodities from American farm-

ers for resale at low prices overseas.
The process was designed to help both
U.S. farmers and the hungry abroad. It
also provided the basis for a later de-
bate about whether shipping com-
modities across the ocean was the best
way to aid the hungry. Over the years,
the program’s emphasis shifted from
sales, which essentially ceased during
the 1990s, to donations.

The postwar era also fostered sci-
entific and technological advances that
led to an unprecedented increase in
agricultural productivity. In 1944, Amer-
ican biologist Norman Borlaug went to
mexico to work in a Rockefeller foun-
dation-funded program that launched
what became the “Green Revolution”

of high-yield farming. 79 In 1953, Amer-
ican biochemist James watson and
British biophysicist francis Crick de-
scribed the double-helix structure of
DNA, which paved the way for map-
ping the genetic code and creating
genetically modified organisms. 80 Both
advances later faced criticisms that they
may do more harm than good.

Borlaug, who won the 1970 Nobel
Peace Prize, focused on using con-
ventional breeding processes to de-
velop disease-resistant and high-yield
wheat varieties. 81 The advances were
accompanied by development of chem-
ical fertilizers and pesticides, improved
irrigation techniques and increased use
of mechanized equipment. Agricultural
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The scene — played out thousands of times across rural
India — led one journalist to liken poor farmers to the
late Indian filmmaker Satyajit Ray. 1

After a crash course in filmmaking, farmers set up tripods
and use small, battery-powered, digital cameras to record inter-
views with fellow farmers about their best agricultural practices.
They then edit their work to eight- to 10-minute presentations.

finally, with a tiny, battery-powered projector and perhaps a
sheet stretched between trees, they show the videos to other
indigenous farmers at bus stops, temples, schools, street corners
or local government offices — anywhere they find farmers with
time on their hands and an interest in learning how to grow
more food at less cost in environmentally friendly ways. Some-
times government workers attend the meetings and distribute
materials needed to implement the suggested practices. 2

The program is organized and supported by Digital Green,
the brainchild of Indian-American Rikin Gandhi, who got the
idea about a decade ago while researching technology for
emerging markets at microsoft Research India.

Traditional government agricultural extension programs, pro-
vided via broadcast or print media, don’t reach many small-
scale farmers, many of whom are illiterate. So Gandhi decid-
ed to combine the high technology of making videos with
low-tech means of distributing them to far-flung rural commu-
nities. The equipment is small enough to fit into a backpack
for transport by bicycle or on foot. 3

Gandhi figured farmers would be more likely to listen to
their peers. So, while the information comes from experts, farm-
ers tell about their own experiences using the new technolo-
gies. Having locals produce the videos adds to the films’ cred-

ibility, Gandhi said, and enables the films to be shot in the
local languages.

“farmers listen to farmers,” says Jason Clay, senior vice pres-
ident at the world wildlife fund, “They listen to their neigh-
bors and to people who speak their language.” worldwide,
farmers speak about 6,000 different languages, he says.

when the videos are shot by farmers, Gandhi said, other
farmers “instantly connect with it.” 4 “The first questions farm-
ers often ask when they see these videos are, ‘what is the
name of the farmer in the video?’ and ‘which village is he or
she from?’ ” he said. 5

farmers adopt the new techniques about 45 percent of the
time, compared to a 33 percent rate for traditional agricultural
extension programs in India, according to Digital Green. microsoft
Research India also found that the program spent $3.70 to get a
single farmer to adopt a new practice, while traditional approaches
cost $38. 6

One farmer who adopted a new technique after attending
a Digital Green presentation was Chaitan Gadaba, from Put-
pandi in eastern India, who learned how to grow okra with
minimal irrigation. He had been cultivating rice on a portion
of his land, and leaving the rest fallow for lack of water. After
watching the video, he began planting all of his property. 7

Similarly, farmers in Karnataka in western India learned to use
the azolla fern as cattle fodder to increase milk yields. Originally
shot in the Kannada language, the video was later produced in
Hindi for farmers in madhya Pradesh, some 600 miles away,
where the practice became popular as well, Gandhi said. 8

Launched in 2006, Digital Green had reached 20 villages by
2008. By 2009 it had spun off as an independent nonprofit. 9

videographer farmers Promote Best Practices
Locally produced videos have credibility.
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productivity soared.
mexico became self-sufficient in wheat

during the 1950s, with yields increas-
ing sixfold between 1950 and 1970. 82

In India, wheat yields tripled between
the mid-’60s and mid-’90s. 83

Overall, the Green Revolution has
saved up to 1 billion people from star-
vation, according to former U.S. Agri-
culture Secretary Dan Glickman and
former U.N. world food Programme
Executive Director Catherine Bertini. 84

Genetic Engineering

I t took 41 years for watson and
Crick’s DNA breakthrough to bring

genetically engineered food to market.
Scientists created the first genetically
engineered organism, a bacterium, in
1973. Calgene — a California-based com-
pany that is now a subsidiary of mon-
santo — patented the genetically mod-
ified flavrSavr tomato in 1989, but it
didn’t get food and Drug Administra-
tion approval for sale until 1994. Two
years later, monsanto introduced
Roundup Ready soybeans, which could
survive when the fields were sprayed
with the company’s Roundup weed killer.

By 2002, U.S. farmers were producing
4 billion pounds more food and fiber
per acre with Gm crops than with con-
ventional plants, reducing pesticide use
by 46 million pounds and raising farm

income by $1.5 billion, according to
the National Center for food and Agri-
cultural Policy, a washington-based re-
search and education institution. 85

farmers also got an unintentional
boost from the 1973 Arab oil embar-
go. As the embargo pushed up the
cost of oil-based fertilizer, pesticides and
fuel, governments turned to plant-
based ethanol as an alternative fuel. In
1975, Brazil required that ethanol from
sugarcane be blended with gasoline.
The United States exempted ethanol
from gasoline taxes in 1978. 86

In 2007, the United States required
that an increasing amount of ethanol
be blended with gasoline — from 9 bil-
lion gallons in 2008 to 36 billion by

Since then, the organization has produced more than 2,800
videos in over 20 languages and shown them to more than
330,000 farmers in 3,000 villages. It operates in eight Indian
states and in Ethiopia, Ghana, mozambique and Tanzania. 10

Gandhi wants to reach 10,000 villages by next year. 11 The
videos are available at www.digitalgreen.org.

A case study by the Oneworld foundation India called Dig-
ital Green “a viable solution to the major problems afflicting
government agricultural extension programs,” which require a
“huge number of staff” and “usually restrict their interactions
to the richer, more enterprising farmers within a village.” 12

Gawain Kripke, policy director at Oxfam America, the U.S.
affiliate of the international relief and advocacy organization,
says Digital Green adopts a key concept in agricultural devel-
opment: Education should be embraced, directed and deliv-
ered by farmers themselves.

“You don’t just arrive with new seeds and say try this,” Kripke
explains. “You invite them to ask questions and request sup-
port for what they’re trying to do. You can’t come to grow
maize if they want to grow mangos.”

— Tom Price

1 Rajiv Rao,  “Aspiring astronaut helps farmers,” Business Standard (India),
Aug. 9, 2011, http://tinyurl.com/l5cqevt.
2 Ibid.; “Case Study: Digital Green,” Governance Knowledge Centre, De-
partment of Administrative Reforms and Public Grievances, ministry of Per-
sonnel, Public Grievances and Pensions, Government of India, June 2011,
http://tinyurl.com/qayfl8p.
3 David Bornstein, “where YouTube meets the farm,” The New York Times,
April 3, 2013, http://tinyurl.com/ozbjohp.
4 m. J. Prabu, “video clippings educate on methods practised elseware,” The
Hindu, feb. 17, 2011, http://tinyurl.com/qchfubr.

5 “Tech-based farming Advice Should Stay People-Centred,” SciDev.Net (Lon-
don), Nov. 20, 2013, http://tinyurl.com/obp2u4a.
6 Bornstein, op. cit.
7 “Latest technology helps ryots get good yield,” The Hindu, Aug. 4, 2011,
http://is.gd/Tmi1Yq.
8 Geeta Padmanabhan, “when farmers turn filmmakers,” The Hindu, Sept. 18,
2013, http://tinyurl.com/o9uh6so.
9 Rao,  op. cit.; Priyanka Golikeri, “mIT alumnus chucks space dreams for
terra firma,” DNA India, march 24, 2011, http://tinyurl.com/lmmp8hn; “Ashoka
Innovators for The Public: Rikin Gandhi,” Ashoka, http://tinyurl.com/kxhlwlr.
10 “An Innovative Platform for Rural Development,” Digital Green, http://tiny
url.com/pzqv99k.
11 Padmanabhan, op. cit.
12 “Case Study: Digital Green,” op. cit.

Farmers in the central Indian state of Madhya Pradesh,
one of the country’s most undeveloped regions, shoot a
video on chemical treatment of paddy seeds being grown
in a nursery, to be shown to other farmers interested in
environmentally friendly, lower-cost farming methods.
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2022. Last year, the Environmental
Protection Agency, which implements
the law, required fuel producers to
use 14 billion gallons of corn-based
ethanol and 2.75 billion from non-
food sources, such as wood or ined-
ible parts of the corn plant.

The United States, Brazil and later Eu-
ropean countries were aiming to reduce
dependence on foreign oil and cut car-
bon pollution caused by burning fossil
fuels. By 2011, ethanol production was
consuming 40 percent of the U.S. corn
crop, which rose to 44 percent last year,
according to Sen. Dianne feinstein, D-
Calif. Critics began bemoaning the un-
intended consequences of ethanol use:
higher food prices and disappointing en-
vironmental benefits. 87

Unintended Consequences

G enetic engineering and the
Green Revolution produced other

unintended consequences.
many people’s fears of Gm crops

were heightened in 2000 when genes
from genetically modified StarLink corn
— approved only for use in animal
feed — were found in taco shells.
Some farmers admitted selling the corn
for human consumption. 88 The same
year, Roundup-resistant weeds were
found in Delaware. Three years later,
bollworms resistant to Gm cotton were
discovered in the South. 89

The modern agriculture spawned
by the Green Revolution — includ-

ing large, industrialized farms that re-
plant the same crops in the same
places year after year — has overused
chemicals, drained aquifers, depleted
soil, threatened wildlife and biodiver-
sity, spewed greenhouse gases and
created its own pesticide-resistant
crops.

Even small-scale farmers in India
have discovered the Green Revolution’s
downside. Beginning in the 1960s,
high-yield seeds, fertilizer, pesticides and
irrigation multiplied productivity in Pun-
jab and made the state the breadbas-
ket of a nation that had transformed
itself from a land of starvation to a
food exporter. Over the decades, how-
ever, Punjab’s farmers depleted the soil,
created pesticide-resistant insects and

GLOBAL HUNGER

A few years ago, the world wildlife fund (wwf) took a
look around the globe and determined that one of the
biggest threats to wildlife is habitat loss, and the biggest

threat to wildlife habitat is the human appetite.
Tigers no longer live in areas of malaysia and Sumatra that

have been converted to oil palm plantations, for instance. And
oil palm cultivation has driven the Sumatran rhino from parts
of malaysia, Sumatra and Borneo. 1

Overall, the fund says, habitat loss is a major hazard for 85 per-
cent of species on the International Union for Conservation of
Nature’s list of threatened and endangered species. During the
1990s, more than 230 million acres of forests — 2.4 percent
of the world’s total — were cut down, almost 70 percent for
conversion to agriculture. 2 Between 1960 and 2000, the globe’s
cultivated land grew by 13 percent. 3 And conservationists worry
that demand for farmland will soar in the future.

Earth’s population — currently 7 billion — is expected to
grow to 9 billion or more by the middle of this century, notes
Jason Clay, the organization’s senior vice president for market
transformation. And as economic growth creates larger middle
classes in places like China and India, those populations will
consume greater amounts of food, especially more animal pro-
tein. Thus, by mid-century individuals may require twice as
much food as they do now — counting what they consume
and the food consumed by the animals they eat, Clay says.

without greatly improved productivity and more environmen-
tally friendly farming techniques, “the biggest threat to biodiversity
becomes agricultural sprawl,” Clay says. “wildlife need homes, too.”

So the wwf set out to “freeze the footprint of food,” as

Clay puts it, by promoting more efficient agricultural practices:
producing more crops on existing cropland, thus halting the
conversion of natural habitat to farmland.

The fund’s goal is to improve the efficiency of all food pro-
ducers — from the largest conglomerate to the smallest sub-
sistence farmer — so they use less land, water, fertilizer and
pesticides. The organization decided to focus first on companies
that produce or trade in 15 commodities whose cultivation poses
the biggest threat to wildlife habitat, including soy, sugar, palm
oil, beef and farmed salmon.

“we needed to find the business case for change,” Clay says,
a case he says can be found in the value of intangible assets
such as a company’s reputation. “Killing that last population of
orangutans can affect your corporate value,” he says. “So com-
panies see this as a huge risk.”

wwf negotiators also argued that producing more food on
the same land — or in the same water — was good for the
bottom line.

Currently, with support from the mars food corporation, the
wwf also is working with the Beijing Genomic Institute to
map the genomes of Africa’s most important food crops, such
as yams, plantains and cassava. The findings will be released
in the public domain, so plant breeders can use the information
to improve African crops.

“The goal is to produce better materials” so farmers can
“double, triple or quadruple productivity” in areas where hunger
is most common, Clay says.

The information can be used to improve plants either through
genetic engineering or traditional breeding. Breeders can iden-

freezing food’s footprint to Save wildlife
“The biggest threat to biodiversity is agricultural sprawl.”
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weeds and polluted the water sources
with chemicals. In 2007, the Punjab
State Council for Science and Technol-
ogy reported that “the most stunning
example of the Green Revolution in
India . . . has become unsustainable
and non-profitable.” 90

Pat mooney, executive director of
the ETC Group, an Ottawa-based or-
ganization that studies how technolo-
gies affect the poor, says the Green
Revolution “deserves credit for having
produced a lot more wheat and rice
and maize. Some people might other-
wise not have been fed.” But, he adds,
“it became a one-size-fits-all model. In
the long term it caused a lot of dam-
age and ended up focusing on yields
beyond nutrition.”

A review of academic literature
conducted by Barrett of Cornell and
others found that the Green Revolution
led to some poor people consuming
a calorie-rich but nutrition-poor diet.
“from the 1970s to the mid-1990s, the
price of staple foods [such as rice and
wheat] decreased relative to the price
of micronutrient rich foods [such as
vegetables] in much of Asia,” they
wrote. As a result, the poor were eat-
ing more grain and fewer vegetables,
they said. 91

Barrett also notes other Green Revo-
lution shortcomings. “In initially making
water available essentially for free to
farmers, it pretty much guarantees they
will overuse water,” he says. He also
notes the overuse of chemicals.

But, he adds, “The Green Revolu-
tion had an amazing effect. It in-
creased per capita calorie availability.
It drove down food prices. There’s no
better way to fight hunger than to
bring down the price of the food, and
the Green Revolution achieved that
more than anything before or since.”

The Green Revolution was much
less successful in Africa, where coun-
tries lacked good roads or railways to
transport food to market or to dis-
tribute high-yield seeds, fertilizers and
pesticides. African governments also
did not offer farmers the support pro-
vided by Asian governments, such as
credit, training and subsidies. 92 And
since independence, many African coun-
tries have suffered from government

tify plants with favorable genetic traits, then use traditional tech-
niques to reproduce them.

The fund also has worked on food-related issues with such
industry giants as wal-mart, Coca-Cola, General mills and Kel-
logg. Now it is focusing on trade associations in order to have
a broader, faster impact, Clay says. “working with companies
one by one is not fast enough,” he says.

Among other things, the wwf has encouraged industries to
have their practices evaluated by independent certification or-
ganizations. for example, 15 salmon-farming companies, which
represent 70 percent of global production, have committed to
having all of their practices meet third-party standards for min-
imizing environmental damage by 2020, Clay says.

members of the Consumer Goods forum — a 400-member
international trade association of manufacturers, retailers and
service providers whose business lines range from food to beer
to laundry supplies — have agreed to stop contributing to de-
forestation in their production and acquisition of beef, soy,
paper and palm-oil products, he says. The fund also is help-
ing palm-oil processors enable their small-scale suppliers to im-
plement environment-friendly practices, he says.

wwf’s market transformation program has become “a bit of
a model for others, including Oxfam,” says Oxfam America Pol-
icy Director Gawain Kripke. “we launched a campaign a couple
years ago — called Behind the Brands — that’s modeled on
what wwf has done, but with a slightly different focus.”

Oxfam rates how companies treat land, water, climate, women,
farmers and workers and then asks its supporters to contact the
companies demanding improvement. “we’re actually having con-

structive engagement with these companies,” Kripke says. “They’ve
done stuff we think is really positive in the last couple of years.”

Coca-Cola, for instance, raised its score for how fairly it
treats land issues from 1, the lowest, in 2013 to 7, the high-
est, this year by requiring its sugar suppliers to respect the
property rights of small-scale farmers, who often have their
land seized by larger organizations, Oxfam reported. 4

— Tom Price

1 “Palm oil & biodiversity loss,” world wildlife fund, http://tinyurl.com/oce8a9t.
2 “Impact of habitat loss on species,” world wildlife fund, http://tinyurl.com/
pgv3ota. for background, see Reed Karaim, “vanishing Biodiversity,” CQ Re-
searcher, Nov. 6, 2012, pp. 497-520.
3 Hugh Turral, “Climate change, water and food security,” U.N. food and
Agriculture Organization, 2011, p. 31, http://tinyurl.com/nlh3q5b.
4 “Race to the top: One year of looking Behind the Brands,” Oxfam Interna-
tional, feb. 26, 2014, http://tinyurl.com/acxglfh. for background, see Jina moore,
“Resolving Land Disputes,” CQ Researcher, Sept. 11, 2011, pp. 421-446.

Forest habitats for endangered Sumatran tigers have been
lost to conversion to massive oil palm plantations in Malaysia
and Indonesia, leading environmentalists to call “agricultural

sprawl” the biggest threat to the planet’s biodiversity.
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GLOBAL HUNGER

corruption, authoritarianism, anti-free
market ideologies and strife, U.S. Assis-
tant Secretary of State for African Affairs
Carson lamented in 2010.

“mismanagement, embezzlement of
state revenues and centralized ap-
proaches to economic management
precipitated economic decline and the
deterioration of infrastructure and gov-
ernment services,” Carson said. How-
ever, since the 1990s, he said, a grow-
ing number of African countries have
“liberalized their economies, em-
braced market reforms and adopted
pro-business policies.” 93

CURRENT
SITUATION
Sustainable Food

T he Senate Environment and Public
works Committee is considering a

proposal to repeal the mandate that re-
sults in nearly half of America’s corn crop
being burned as motor fuel. Supporters
of the legislation say the mandate diverts
food to fuel and drives up food prices.

Cosponsored by liberal California
Democrat feinstein, and conservative
Oklahoma Republican Sen. Tom
Coburn, the measure would eliminate
the requirement that an increasing
amount of corn-based ethanol be
blended into the nation’s gasoline.
However, it would continue a man-
date for burning so-called advanced
biofuels, which are made from ined-
ible vegetation.

feinstein said she still supports
shifting to low-carbon fuels, but op-
poses the corn mandate because it
raises the cost of food and damages
the environment. Coburn called for let-
ting “market forces, rather than polit-
ical and parochial forces, determine
how to diversify fuel supplies.” 94

The bill fits into a larger movement
that emphasizes sustainable food pro-
duction that uses environmentally friend-
ly agriculture and boosts the resiliency
of small-scale farmers in the develop-
ing world when they face drought and
other challenges, says Leach of world
food Program USA. The efforts include
providing drought- and pest-resistant
seeds, teaching more effective farming
techniques and combining relief with
development projects.

The most effective attacks on hunger
and its effects, Cornell’s Barrett says, are
providing health care for children and
women of childbearing age, educating
children and investing in boosting poor
farmers’ agricultural productivity.

The Obama administration, U.N. agen-
cies and private relief organizations are
adopting policies based on the theory
that increasing small farmers’ productivi-
ty while protecting the environment can
lift them out of poverty while reducing
hunger and boosting the local economy.

“Half of hungry people globally are
small-scale farmers,” Leach says. “we
can take them out of hunger by cre-
ating economic opportunity.”

for six years the U.N. world food
Programme has been teaching devel-
oping-world farmers better techniques,
helping to organize them into associa-
tions to store and distribute food more
efficiently and providing access to cred-
it. The agency then purchases their crops
to provide food relief for the hungry.

The goal is to “get them produc-
ing the quantity and quality they need
to feed themselves, then to sell to the
world food Programme and then to
graduate to selling to the marketplace,”
Leach explains.

Feed the Future

T he Obama administration’s efforts
to push a similar approach in U.S.

hunger programs have had a “trans-
formative impact on the whole inter-
national community,” Leach says.

Similarly, Oxfam’s Kripke describes
Obama as “a real leader across the world
in pushing agriculture development as
a priority.” Unfortunately, he adds,
“many other donors haven’t really been
following very effectively.”

Called feed the future, the U.S. ap-
proach assumes that anti-hunger and
antipoverty programs are most effective
when embraced and led by develop-
ing world farmers and their local, re-
gional and national governments. It also
seeks to tap expertise of both nonprofit
and profit-making private organizations.

The administration, for instance, has
asked the Agriculture Department and
college agriculture schools to research
technologies to enable small farmers
to increase productivity. In addition,
the New Alliance for food Security
and Nutrition, launched in 2012 by the
Group of Eight leading industrial na-
tions,* now includes 10 African coun-
tries and more than 160 companies
that have pledged to invest more than
$15 billion in African agriculture.

Carter, the UC-Davis researcher, cred-
its the administration for targeting as-
sistance to the specific needs of various
farmer groups, such as by conducting
research into the most effective and af-
fordable farming techniques for a small
geographic area. “It’s one thing to move
to the frontier of what’s technologically
possible,” he says, “and it’s another to
put resources into situations where
farmers can exploit what’s available.”

Barrett cites increased funding for
agriculture research as key to the pro-
gram. Overall, according to Barrett, the
$1.1-billion feed the future program
is “a step in the right direction, but is
severely underfunded.”

“we should be spending more for
preventative action than for curative
treatment,” he says, suggesting that

Continued on p. 690

* The eight were France, Germany, Italy, Japan,
the United Kingdom, Canada, Russia and the
United States. Russia was expelled after its seized
Crimea this year.
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At Issue:
Should hunger programs ban genetically modified food?yes

yes
ÉRIC DARIER, PH.D.
FOOD FOR LIFE CAMPAIGNER, GREENPEACE
INTERNATIONAL

WRITTEN FOR CQ RESEARCHER, AUGUST 2014

t he biotech industry has been exploiting food crises to
promote genetically modified (Gm) crops, claiming they
can solve world hunger. People experiencing hunger

should have decent solutions, not be used to promote contro-
versial technologies. Even in emergency situations, desperate
people should have the right to choose what they eat.

Greenpeace opposes the deliberate release of Gm organisms
into the environment. They can multiply and cross-breed and
pose a threat of irreversible damage to biodiversity and ecosys-
tems. furthermore, we don’t know if Gm crops are safe to eat,
especially over the long term. Therefore, with regard to Gm
foods, it is urgent that we apply the “precautionary principle,”
which could be summarized as “in case of doubt, leave it out.”

Genetic modification makes crops prone to unexpected ef-
fects. Evaluating food safety requires looking for such effects,
which is extremely difficult, if not impossible, as reflected in
the ongoing controversy surrounding the assessment of the
safety of Gm crops.

U.S. food aid containing Gm grains has been used to pro-
vide famine relief. Greenpeace is most concerned about the po-
tential uncontrolled environmental spread of Gm organisms into
the affected countries. Notably, the United States has not joined
167 other countries in ratifying the U.N. Cartagena Protocol on
Biosafety, a treaty regulating the movement of Gm organisms
among nations.

millions of people around the world suffer from food short-
ages, high food prices and hunger, due to several factors: in-
dustrial farming, bad harvests, inadequate access to food due
to poverty and inequality, rising oil prices, changing consump-
tion patterns, commodities speculation and the rush to pro-
duce unsustainable biofuels.

Instead, ecological farming enables and encourages commu-
nities to produce enough food to feed themselves while fos-
tering sustainable farming and healthy food.

There are many ecological alternatives to Gm crops. The
U.N. agriculture assessment known as IAASTD recommended
policies that would lead to scaling up ecological agriculture.
more recently, the report of the U.N. special rapporteur on
the right to food urged governments to “move away from
business as usual” and to tackle the systemic failure of the
current food system.

Let people choose which ecological agriculture solutions
best allow them to feed themselves while protecting nature.
Gm crops are part of the problem, not the solution.no

DENNIS T. AVERY
ENVIRONMENTAL ECONOMIST AND SENIOR
FELLOW, HEARTLAND INSTITUTE; CO-AUTHOR,
UNSTOPPABLE: GLOBAL WARMING EVERY
1,500 YEARS

WRITTEN FOR CQ RESEARCHER, AUGUST 2014

g m crops produce more food during good years and
have the potential to resist drought and disease more
effectively than traditional crops. They are ideal for 
famines and emergencies.

Pessimists say we can’t yet trust Gm foods, but they’ve
turned up no valid dangers. In fact, the European Commission
in 2010 said Gm is slightly safer than conventional crops be-
cause of the targeted research conducted on them.

Aside from hunger emergencies, Gm is also critically impor-
tant to meeting the enormous food challenge of the next 40
years. The world must roughly double its food output, quickly,
in order to feed a larger, more affluent population. (After
2050, world population will begin a slow, steady decline as
increasingly literate women live in cities where it is expensive
to raise a child.)

Ideally, we will be able to double food output without
plowing under wildlife habitat equal to the land area of South
America — just to produce low-yield crops. The world’s prime
farmland is already under cultivation, so farmers must redouble
per-acre yields on existing fields. more nitrogen fertilizer and
herbicides can be used in Africa, but most of the world’s
farmland is already using today’s high-tech inputs. That leaves
a major food-supply gap that only higher-yield new technology
— such as biotechnology — can fill.

The last time the world faced such a problem, during the
Little Ice Age (1300-1850 AD), it was also solved with technol-
ogy. Governments ordered farmers to rotate crops and live-
stock on the same land to maintain soil nitrogen. Better sail-
ing ships brought Europe crops such as corn and potatoes
from the New world and cold-tolerant turnips from China as
a feed crop. Drought-tolerant New world corn was planted
across China. food production surged, averting famine — ex-
cept in france, where people claimed potatoes were poisonous.
famine then brought on the french Revolution.

A California biotech researcher believes he has found a
one-gene solution to a massive Third world food problem.
The soil in about half of the world’s tropical cropland is natu-
rally saturated with toxic aluminum. Traditional crop plants
struggle to survive in the toxic soils, but the researcher has
devised a way to genetically modify plants to thrive on the
same soils. However, the scientist is being discouraged due to
public Gm mistrust in wealthy, aid-donor countries.
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“$10 billion is in the neighborhood of
what’s needed.”

Cornell’s Barrett is also optimistic
about a trend in which relief agencies
acquire food from local and regional
sources rather than shipping com-
modities from donor countries. In the
United States, the 2014 farm bill took
modest steps in that direction by in-
creasing the amount of aid that can
be provided in cash instead of com-
modities or that can be used to pur-
chase food near where it’s consumed.

Corporations also are pitching in.
wal-mart, for instance, helps farmers
in mexico and Central America follow
more sustainable practices and improve
their post-harvest food handling, where
much waste occurs. The Keurig Green
mountain coffee company helps cof-
fee growers in mexico, Central Amer-
ica and Africa diversify their crops to
combat seasonal hunger. 95

Corporate involvement is doubly im-
portant, according to Clay of the world
wildlife fund, because “when com-
panies like wal-mart or mcDonald’s
make commitments to sustainability,
their supply chains follow suit.”

Reversing Damage

P rivate organizations also are mov-
ing to overcome environmental

damage caused by modern agriculture,
which affects the Earth’s future ability
to feed itself.

Some advocates are looking to the
sea as a source of food, because water
covers 70 percent of the globe but pro-
vides less than 2 percent of the plan-
et’s food. They face significant obsta-
cles, however. many ocean areas have
been overfished, and fish farms pose
significant pollution challenges. 96

farmers raised more fish than beef
for the first time in 2012, harvesting
more than 70 million tons of seafood
— 14 times what they produced in
1980. But, just as agriculture has de-

stroyed wildlife habitat, depleted soil
and polluted fresh water supplies on
land, aquaculture has destroyed man-
groves to create shrimp farms and re-
leased fertilizers, pesticides, antibiotics
and fish waste into oceans. 97

To avoid aquaculture’s downsides,
some farmers are raising fish in tanks
on land; others are adopting environ-
mentally friendly practices at sea.

In landlocked western virginia, for
instance, Blue Ridge Aquaculture has
devised a land-based fish farming
method that produces 12,000 pounds
of antibiotic- and hormone-free tilapia
each day. Company president Bill mar-
tin describes his indoor fish farming
process as having “as close to zero
impact on the oceans as we can get.”

Others are working to minimize the
impact of their ocean-based fish farms.
Off the coast of Panama, for instance,
Open Blue raises hundreds of thou-
sands of cobia in cages 60 feet below
the Caribbean. Ocean currents flush the
pens to provide the fish with clean
water and to dilute waste. The farm
does not use antibiotics, and researchers
have not found waste outside the farm.

To the north, off Canada’s British Co-
lumbia coast, University of victoria re-
searchers are raising sablefish (also called
black cod) while keeping the Pacific
Ocean clean. Down-current from the
fish pens, baskets of shellfish eat the
fish excretions. Sugar kelp grow next to
the baskets and consume almost all of
the remaining nitrates and phosphorus.
Eighty feet below, sea cucumbers ingest
the waste that falls to the sea floor. 98

farmers who grow crops and live-
stock on land are deploying “preci-
sion-agriculture” technology to increase
yields while decreasing environmental
damage. Global Positioning System de-
vices attached to farm equipment de-
tect precise locations where water, fer-
tilizer or pesticides are needed. Other
machines drag sensors over and through
soil to measure treatment needs.

Precise measurements enabled New
Zealand farmer Hugh wigley to cut his

lime use by 40 percent, for instance.
wigley, who also supplies precision
equipment to other farmers, says one
client discovered he didn’t need to spread
any lime on land where he had been
using about two tons per acre. 99

A 2011 Agriculture Department study
found that precision agriculture has
enabled farmers to reduce the dam-
age caused by runoff of fertilizers and
pesticides, reduced fuel consumption
and increased crop yields. 100

OUTLOOK
Solvable Problem

w hile food production has been
growing more quickly than

consumption, experts worry that ex-
panding middle classes in countries
such as China and India will boost de-
mand for more expensive foods that
put a greater strain on the environ-
ment than cheaper foods. That could
drive already-rising food prices high-
er, making it harder for the poorest of
the poor to purchase enough to eat.

fulfilling demand for meat — es-
pecially beef — will divert food to
animal feed and put added pressure
on the environment. In addition, cli-
mate change could disrupt the growth
of crops and livestock. But techno-
logical advances promise to enable
farmers to increase yields while pro-
tecting the environment. And many
experts are optimistic that hunger not
caused by conflict or natural disaster
can be eliminated.

“Hunger is a solvable problem,” Leach
of world food Program USA says. “we
are smarter now in terms of under-
standing the causes of hunger and in
having creative strategies to address
hunger. And there’s greater understanding
by the private sector about how to en-
hance their businesses and at the same
time have positive social impact.”

GLOBAL HUNGER

Continued from p. 688



Aug. 8, 2014                 691www.cqresearcher.com

Big remaining challenges include
addressing climate change and creat-
ing “better mechanisms to prevent
conflict,” Leach adds.

Cornell’s Barrett also expects the
private sector to contribute to reduc-
ing hunger. Rising food prices are draw-
ing more private investment into pro-
duction, he says. And reducing
agriculture’s threat to the environment
goes hand in hand with reducing
farmers’ costs, he says.

“As you develop products that are
greener and lower-cost, farmers adopt
them pretty quickly,” Barrett explains.
“They’re doing a better job of dosing
inorganic fertilizers precisely so we re-
duce inorganic runoff to waterways.
People are figuring out better ways to
control pests with natural predators
and natural secretions from plants.
And we’re doing a much better job
developing efficient machinery.”

Unfortunately, these improvements are
not occurring fast enough to meet ex-
pected future demand, he adds. Kripke,
of Oxfam, agrees. As to whether poor
farmers will benefit from increasing food
demand, Kripke says, “It’s possible. It’s
not inevitable.”

Clay, of the world wildlife fund,
worries that rising food prices —
which may be good for farmers —
will “leave people with less money in
a real bad way.” But he’s hopeful today’s
young adults will tackle hunger be-
cause “they care a lot about [how their
food is] produced and knowing that
it’s produced sustainably.”

mooney, of the ETC Group, con-
tends that affluent eaters must change
their habits, and relief organizations must
teach the poor how to grow their own
food and eat more healthily. “we’ve got
to adapt our consumer habits to our
planet and to our health needs, which
means we need to reduce our meat
and dairy consumption,” he says.

Developed nations waste food be-
cause “you go to the grocery once a
week and buy all sorts of stuff, and
it spoils in the back of the refrigera-

tor,” mooney says. Shoppers should
visit the store more frequently and buy
less on each trip, he says.

Large-scale farms will continue to
produce a substantial amount of the
world’s food, mooney says. But “that
doesn’t mean it has to be highly chem-
ical farming.” Small-scale farmers prob-
ably will adapt to climate change more
easily than large agricultural corpora-
tions, if researchers focus on small-scale
agriculture’s needs, he says.

Avery of the Heartland and Hudson
institutes predicts that large-scale, high-
tech agriculture will not be replaced.
“we need more food and more high-
value food, and we have to think about
tripling the yield of crops and livestock
on the good land that we currently
farm, because there’s no more good
land,” he says.

without continued technological ad-
vances — including with GmOs and
chemicals — “we will have more famine,
and there will be loss of wildlife habi-
tat on a massive scale” as more land is
allocated to farming, Avery says.
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Moestafa, Berni, and Agus Suhana, “Indonesia Trade
Minister Says Better Food Distribution a Focus,”
Bloomberg, Feb. 12, 2014, http://tinyurl.com/nnseepb.
Indonesia’s new trade minister said natural disasters, such

as floods and volcanic eruptions, challenge the steady sup-
ply of staple goods and that his priority will be to improve
food distribution.

Genetically Modified Crops

Esipisu, Isaiah, “Malnutrition a threat with use of climate-
resilient crops, scientists say,”Thomas Reuters Foundation,
July 1, 2014, http://tinyurl.com/nhyg7g2.
Genetically modified (Gm) crops designed to meet grow-

ing demand for food in developing nations and to be re-
silient to climate change may inadvertently worsen malnu-
trition, according to scientists.

Roberts, Richard, “GMOs are a key tool to addressing
global hunger,” The Boston Globe, May 23, 2014,
http://tinyurl.com/q5gespx.
The chief scientific officer of New England Biolabs says

genetic modification of crops is key to addressing world
hunger because it improves agricultural yields and greatly
enhances the nutritional value of plants.

Shoo, Elizabeth, “Can genetically modified crops end hunger
in Africa?”Deutsche Welle (Germany), Jan. 24, 2014, http://
tinyurl.com/n9r8njf.
The African Union seeks to eradicate hunger on the con-

tinent by 2025, but there is controversy over whether ge-
netically modified crops can help countries reach that goal.
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