


 LOOKING AHEAD

Scenarios for the 
Future of Food 
Mark W. Rosegrant, Simla Tokgoz, Prapti Bhandary, and Siwa Msangi

The global food economy is in a state of flux. A growing 
world population and rising incomes have pushed up demand for 
food, especially for more diverse diets. Food crops are being used to 

produce biofuels. Restrictive trade policies and speculation on food commod-
ities have also contributed to the recent price spikes in global food markets.1 
Climate change, weather extremes, and natural resource degradation have cre-
ated more challenging conditions for farmers. These factors are reflected in the 
higher and more volatile food prices of the past few years, after decades of sta-
ble and relatively low prices for major food commodities (Figure 1).2 

Given the unsettled recent past, what lies ahead for the global food econ-
omy, especially in light of the rapid socioeconomic changes happening in 
emerging regions that will drive future diets and energy prices? Clearly, a 
whole range of policy choices and other factors will affect the world food sys-
tem, and many of them will deal with sustainability issues raised at the 2012 
United Nations Conference on Sustainable Development (Rio+20). These 
issues include sustainable agricultural production growth and the environ-
mental impacts of human consumption patterns. The discussion of sustainable 
diets has been particularly strong within the European Union, where more 
consumers tend be highly conscious of their environmental footprint and 
where some forward-looking studies have closely examined the issue of meat 
consumption and its environmental impacts.3 In this chapter, we address the 
implications of future consumption patterns beyond the European Union and 
explore the potential future impact of supply-side agricultural productivity 
improvements and higher energy prices on agriculture.   

This chapter examines the dynamics of the new global food economy by 
looking at what would happen to global food prices, trade, and food security 
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under four alternative scenarios for the period 
between 2010 and 2050. To construct these scenar-
ios, we used IFPRI’s International Model for Policy 
Analysis of Agricultural Commodities and Trade 
(IMPACT), a model of the world food system 
that generates projections of global food supply, 
demand, trade, and prices.4

THE GROWING ROLE OF EMERGING 
ECONOMIES

In addition to showing global results, this chap-
ter highlights results for Brazil, China, and India 
because, according to our simulations, growth in 
food demand and supply in these big emerging 
economies will be a major force behind future food 
security outcomes.   

Brazil has become a huge player in global agri-
cultural export markets. In two decades, the 
country has undergone an agricultural revolution 
to become a leading exporter of soybeans, beef, 
chicken meat, fruit, and pork, as well as biofu-
els. Brazil owes its agricultural advancement to 

investments in agriculture and related sectors, 
reduced trade restrictions, and macroeconomic pol-
icy reforms that generated economic stability. These 
policies triggered infrastructure development, 
advances in crop research, and adoption of innova-
tive technologies, and gave the country a compara-
tive advantage in the production of soybeans, sugar, 
meats, and other major crop commodities.5

China has experienced rapid agricultural growth 
but faces challenges as it seeks to meet the food 
needs of a growing population that is becoming 
wealthier and more urban. The country’s future 
food security, trade position, and possible influence 
on international food markets are likely to depend 
on its future agricultural growth, its patterns of 
food demand growth, and the sensitivity of its trade 
balances and world prices to its environmental and 
growth outcomes. 

In India, growth in agricultural productivity 
has been slow during the past two decades, and 
crop yields remain below those in most countries 
in Asia. At the same time, as their incomes rise, 
Indians are diversifying their diets. Demand is 

FIGURE 1 World prices for agricultural commodities, 1977–2012
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Source: World Bank, GEM Commodities, http://data.worldbank.org/data-catalog/commodity-price-data (accessed January 18, 2013). Prices for 
2012 are through August 2012.
Note: Prices are in real 2005 US dollars.
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growing for poultry and dairy products, in addition 
to traditional staples, fruits, and vegetables. India 
remains home to the highest number of food-inse-
cure people.6 

ALTERNATIVE SCENARIOS OF THE 
FUTURE

The analysis begins with a baseline scenario, which 
assumes that countries maintain their current 
trends in agricultural policies and investments from 
2010 to 2050. We use this scenario as a basis for 

Modeling the Future: How Can We Improve Food Policy?
GERALD NELSON

The outcomes of most decisionmaking 
processes, from how to allocate scarce 

research resources to when to implement 
new directions in national polices, have 
consequences that play out well into 
the future. Unexpected events can alter 
expected outcomes. The idea of strategic 
foresight activities (also called “scenario 
exercises”) is to improve the payoff of 
decisionmaking by examining the range 
of potential outcomes. In the recent past, 
groups have used scenarios to explore 
many topics, including ecosystem chal-
lenges, energy futures, and water scarcity.

Strategic foresight activities use both 
qualitative and quantitative approaches 
to assess plausible futures and outcome 
ranges for decisionmaking. Quantitative 
models, such as the International 
Model for Policy Analysis of Agricultural 
Commodities and Trade (IMPACT) used in 
this chapter, have the advantage of explic-
itly specifying important relationships 
whose interactions are difficult to grasp 
qualitatively, clarifying the range of poten-
tial outcomes. 

In 2012, the IFPRI-led CGIAR Research 
Program on Policies, Institutions and 
Markets began developing a strategic 
foresight platform,1 which will build 
on work from the Global Futures for 

Agriculture project that evaluated prom-
ising technologies, investments, and pol-
icy reforms for simultaneously improving 
agricultural productivity and environmen-
tal sustainability.2 The strategic foresight 
activities will augment the quantitative 
tools and methodologies from Global 
Futures to allow consistent assessments 
of potential research investments in 
agricultural technologies. The Policies, 
Institutions, and Markets program, involv-
ing all CGIAR centers and research pro-
grams, will institutionalize the following 
tools and techniques and extend them to 
national agricultural research centers and 
the private sector: 

 X Use existing software models that 
simulate crop productivity in varying 
environments to assess the effects of 
climate change at high spatial  
resolution. 

 X Simulate “virtual crops”—that is, 
characteristic-specific crops that have 
not yet been developed—to test 
their potential performance in differ-
ent environments. 

 X Link results of models that simulate 
biological or physical changes of crop 
cultivation, water availability, and 
other factors with models that reflect 

the impact of such changes on the 
economy and society.

 X Assess the potential socioeconomic 
consequences for human well-being 
if a new (virtual) crop variety were to 
become part of global agriculture.

 X Allow users of a web-based application 
to customize scenarios to help answer 
their specific questions. 

Despite these advances in technology, 
significant challenges remain. The existing 
crop models do not allow for assessments 
accounting for increased resistance to 
pests and diseases and do not incorpo-
rate the potential benefits of important 
changes in agricultural systems. The exist-
ing climate change datasets lack infor-
mation on extreme weather events, and 
existing socioeconomic models do not suf-
ficiently capture the complex interactions 
between agricultural and natural resource 
systems and the economy outside of agri-
culture. And, last but certainly not least, 
all of these analyses are based on woefully 
inadequate data. These are some of the 
challenges the CGIAR Research Program 
on Policies, Institutions and Markets must 
address to ultimately help policymakers 
decide which policy options can best 
establish future food security. 

Gerald Nelson is a senior research fellow in the Environment and Production Technology Division of the International Food Policy 
Research Institute, Washington, DC.
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Region Cerealsa Meat

East Asia and Pacific -2 +48

Europe and Central Asia +5 +17

Latin America and Caribbean -4 +28

Middle East and North Africa +4 +50

South Asia +0 +143

Africa south of the Sahara +24 +58

World +3 +23

Region
Number of 

malnourished children
Population at risk  

of hunger

East Asia and Pacific -60 -33

Europe and Central Asia -25 -13

Latin America and Caribbean -50 -29

Middle East and North Africa -50 +41

South Asia -33 -31

Africa south of the Sahara -7 +3

World -29 -18

FIGURE 2 Projected increase in world agricultural commodity prices, 2010–2050

Source: IMPACT projections.

TABLE 1 Projected change in per capita food demand, 2010–2050 (%)  

Source: IMPACT projections.
   : Projections do not include demand for cereals as livestock feed.
 
TABLE 2  Projected change in food security indicators, 2050 relative to 2010 

Source: IMPACT projections.
 

Maintaining Current PoliciesBASELINE SCENARIO

a

92  ScenarioS for the future of food 



0 10 20 30 40 50 60 70 80

Soybean meal

Maize

Pork

Soybean oil

Poultry

Wheat

Rice

Soybeans

Beef

Milk

Projected price increase (%)

 

 

Region Cerealsa Meat

East Asia and Pacific -2 +48

Europe and Central Asia +5 +17

Latin America and Caribbean -4 +28

Middle East and North Africa +4 +50

South Asia +0 +143

Africa south of the Sahara +24 +58

World +3 +23

Region
Number of 

malnourished children
Population at risk  

of hunger

East Asia and Pacific -60 -33

Europe and Central Asia -25 -13

Latin America and Caribbean -50 -29

Middle East and North Africa -50 +41

South Asia -33 -31

Africa south of the Sahara -7 +3

World -29 -18

FIGURE 2 Projected increase in world agricultural commodity prices, 2010–2050

Source: IMPACT projections.

TABLE 1 Projected change in per capita food demand, 2010–2050 (%)  

Source: IMPACT projections.
   : Projections do not include demand for cereals as livestock feed.
 
TABLE 2  Projected change in food security indicators, 2050 relative to 2010 

Source: IMPACT projections.
 

Maintaining Current PoliciesBASELINE SCENARIO

a

comparison with three other scenarios: (1) a  
higher-agricultural-productivity scenario, (2) a 
higher-energy-prices scenario, and (3) a lower- 
meat-demand scenario. Each of these scenarios 
represents a significant driver that can push or pull 
the trajectory of world food markets from either the 
demand or supply side. Although we could show 
what might happen through a conceptual or theo-
retical model, we have chosen a quantitative illus-
tration to better convey the distribution of likely 
impacts and how quickly they might occur. 

BASELINE SCENARIO: MAINTAINING 
CURRENT POLICIES

The major drivers of this baseline scenario are 
income growth, population increase, productivity 
gains in many agricultural activities, and biofuel 
sector expansion.7 Projected rapid growth in meat 
and milk demand due to income and population 
growth and urbanization is projected to put pres-
sure on prices for feedgrains and oilseed meals. 
Biofuel production will compete for land and water 
resources, according to the simulated results. Pro-
jected higher energy prices will increase the cost 
of production and make biofuels more competi-
tive. Projected growing water and land scarcity will 
increasingly constrain growth in food production. 

These dynamics, combined with the continu-
ation of current policies and investments under 
this scenario, would result in higher projected 
world prices for agricultural commodities by 2050 
(Figure 2). High demand for meat and livestock 
feed means that projected price increases would 
be greatest for soybean meal, maize, and pork. 
These rising prices reflect an assumption that most 
developing countries would be unable to rapidly 
meet growing domestic food demand. Thus major 
exporters would play a critical role in meeting the 
world’s food consumption needs.

In most regions the baseline scenario projects 
a slightly increased demand for cereals as food 
(these results do not include demand for cereals as 
livestock feed). In Africa south of the Sahara, per 
capita demand for cereals would increase signifi-
cantly (Table 1). In East Asia and the Pacific and 
Latin America and the Caribbean, however, income 

growth and changes in dietary patterns would lead 
to a projected decline in per capita demand for cere-
als. At the same time, income growth would cause 
projected meat demand to rise for all regions, and 
especially for East Asia and the Pacific (in absolute 
terms), and for South Asia (in percentage terms), 
where per capita income growth is projected to 
be highest. 

As major exporters and importers, Brazil, China, 
and India would be critical forces in agricultural 
markets (Figure 5 on page 95). Under the base-
line scenario Brazil would export a net 21 million 
metric tons of maize and 55 million metric tons of 
soybeans in 2050. At the same time, China would 
import a net 37 million metric tons of maize and 59 
million metric tons of soybeans—clearly serving as 
an important market for Brazilian producers who 
are increasingly taking over from US producers.8 
China and India are projected to export significant 
quantities of rice.

Food security in IMPACT is measured through 
two indicators: the number of malnourished chil-
dren and the population at risk of hunger.9 Under 
the baseline scenario, food security would improve 
in most regions (Table 2). In Africa south of the 
Sahara, however, the decline in the number of mal-
nourished children would be relatively slow. The 
reduction in the number of people at risk of hunger 
would also be slow for many regions, and in Africa 
south of the Sahara, as well as in the Middle East 
and North Africa, the number of people at risk of 
hunger would actually rise.  

Projected rapid growth in meat and 

milk demand due to income and 

population growth and urbanization is 

projected to put pressure on prices for 

feedgrains and oilseed meals.

 Looking ahead  93



 

 
FIGURE 3 Projected difference in production compared with baseline scenario, 2050  

Source: IMPACT projections.

FIGURE 4 Projected difference in world commodity prices compared with baseline scenario, 2050

Source: IMPACT projections.
 

TABLE 3
 

Projected difference in food security indicators compared with baseline scenario, 2050 (%)  

Source: IMPACT projections.
 

Region
Number of 

malnourished children
Population at risk 

of hunger

East Asia and Pacific -9 -11

Europe and Central Asia -13 -4

Latin America and Caribbean -16 -19

Middle East and North Africa -17 -16

South Asia -5 -32

Africa south of the Sahara -11 -32

World -8 -24
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FIGURE 5 Net trade in baseline and higher-productivity scenarios, 2050

Source: IMPACT projections.
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SCENARIO 1: HIGHER AGRICULTURAL 
PRODUCTIVITY

Recent increases in agricultural commodity prices 
have drawn attention to the importance of rais-
ing crop productivity and the role of agricultural 
research and development (R&D) in bringing 
about these productivity gains. Given that land use 
change is an important part of the discussion on 
the future sustainability of agricultural production, 
getting “more from less”—that is, expanding pro-
duction by raising yields rather than by cultivating 

more land—will be a critical challenge. The high-
er-productivity scenario reflects agricultural invest-
ments that increase yields for major crops in all 
countries at rates that would keep inflation- 
adjusted crop prices in 2050 close to the level of 
the crop prices in 2010 in the baseline scenario. 
Figure 3 shows the changes in rice, wheat, maize, 
and soybean production in Brazil, China, and India 
that would be needed to keep prices at that level. 
Maize production would need to be 16–28 percent 
higher than in the baseline scenario, and wheat pro-
duction would need to rise by 6–18 percent. These 
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findings underline the importance of investing in 
agriculture and agricultural R&D to keep food 
prices relatively low in the long term.

The scenario’s projected higher yields would 
lower world commodity prices by increasing 
production and available supply in world mar-
kets. By 2050 cereal prices are projected to be 
20–36 percent lower than in the baseline scenario 
(Figure 4). The simulated lower prices for cereals 
as feedstock would expand livestock and dairy pro-
duction, causing meat and milk prices to fall. Lower 
bean and seed prices would lead to higher demand 

for oilseeds and greater production of vegetable 
oils, which would push down prices for soybean oil 
and rapeseed oil. 

The higher-productivity scenario would also 
lead to changes in imports and exports of rice, 
wheat, maize, and soybeans by Brazil, China, 
and India, compared with the baseline scenario 
(Figure 5). Brazil plays a major role in soybean 
markets, along with the United States. In the 
higher-productivity scenario, it is projected that 
Brazil would increase its net exports of soybeans, 
and China would respond to Brazil’s increased 
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FIGURE 6 Projected difference in world agricultural commodity prices compared with baseline scenario, 2050

Source: IMPACT projections.

FIGURE 7 Net trade in baseline and higher-energy-prices scenarios, 2050

Source: IMPACT projections.
  Net trade is negligible. 
 

 

Source: IMPACT projections.
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Region
Number of 

malnourished children
Population at risk  

of hunger

East Asia and Pacific +4 +6

Europe and Central Asia +5 +2

Latin America and the Caribbean +8 +17

Middle East and North Africa +8 +8

South Asia +2 +19

Africa south of Sahara +4 +15

World +4 +14

TABLE 4 Projected difference in food security indicators compared with baseline scenario, 2050 (%)
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second link is energy prices’ impact on fertilizer 
prices, which affect the cost of crop production. The 
scenario increases the annual growth rate of fer-
tilizer prices by 75 percent throughout the period 
2000–2050. 

The large jump in energy prices in this scenario 
would significantly raise the prices of agricultural 
commodities, especially vegetable oils and maize 
(Figure 6), mainly because of the increased demand 
for crop-based feedstocks for biofuel production. 
Another factor is lower crop production due to the 
rise in production costs. Higher prices for livestock 
feed would push up the production costs of live-
stock and dairy producers and lead to higher meat 
and milk prices.

We also look in more detail at the scenario’s 
impacts on imports and exports of rice, wheat, 
maize, and soybeans in Brazil, China, and India. 
Higher demand for soybean oil by Brazil’s biodiesel 
industry would cause a projected drop in Brazilian 
soybean exports of 1 million metric tons compared 
with the baseline scenario (Figure 7). It is also pro-
jected that China would import 0.7 million met-
ric tons fewer soybeans, and India would reduce 
its exports slightly. With the United States using 
its maize for its own domestic biofuel industry, 
Brazil would benefit from higher maize prices and 
expand its share of the maize market by increas-
ing its net exports. China and India would lower 
their net imports of maize because higher world 
market prices would reduce demand. Rice would 
be less affected by the expansion of biofuel pro-
duction. Nonetheless, by raising production costs, 
higher fertilizer prices would lead to reduced rice 
production and thus lower net exports from China 
and India. Brazil would lower its imports of wheat, 
whereas China and India would increase theirs. 

 The higher-energy-prices scenario would have 
serious consequences for food security. With 
higher prices and thus lower food consumption, the 

production by raising its net imports of soybeans. 
For rice, expanded Chinese and Indian exports 
would help increase supply in international mar-
kets and lower world prices, which would aid many 
developing countries that are net food import-
ers. Brazil’s net exports of maize would increase 
slightly. China, a major maize importer in 2050, 
would lower its imports with higher domestic sup-
ply, relieving some pressure on world markets. 
Changes in wheat trade would be relatively small. 
It is expected that Brazil and China would increase 
their net imports of wheat slightly, while India 
would decrease its net imports marginally. 

The overall effect of the higher-productivity 
scenario would be to improve food security in all 
regions (Table 3). Higher yield growth that lowers 
agricultural commodity prices and raises food con-
sumption leads to significantly lower numbers of 
malnourished children and people at risk of hunger. 
In fact, it is projected that the population at risk of 
hunger globally declines by 24 percent compared 
with the baseline scenario. Agricultural R&D and 
investment is clearly important not only for coun-
tries that can increase domestic production, but 
also for net importing countries, which benefit from 
productivity gains elsewhere.10

SCENARIO 2: HIGHER ENERGY PRICES 

One critical change in agricultural markets has 
been the recent strengthening of ties between the 
energy and agriculture sectors. The higher- 
energy-prices scenario aims to illustrate how 
energy prices affect agricultural production, even as 
agriculture provides energy products in the form of 
biofuel feedstocks. This scenario thus incorporates 
two links between agriculture and energy markets. 
The first link is energy prices’ impact on biofuel 
demand and production. The scenario assumes a 
100 percent increase in crude oil prices by 2035. 
Because higher oil prices make biofuel production 
more profitable, this assumption increases demand 
for feedstocks in the biofuel sector by an average of 
67 percent for all countries and crops by 2035. (The 
scenario considers only first-generation biofuels 
made from, for example, maize, soybeans, and rape-
seed, among other agricultural feedstocks.) The 

The overall effect of the higher-

productivity scenario would be to 

improve food security in all regions.
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FIGURE 8 Projected difference in world agricultural commodity prices compared with baseline scenario, 2050

Source: IMPACT projections.

FIGURE 9 Projected difference in per capita meat demand compared with baseline scenario, 2050

Source: IMPACT projections.
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number of malnourished children would increase 
in all regions in 2050 compared with the base-
line (Table 4). The population at risk of hunger 
is also expected to increase for all regions and by 
14 percent for the world as a whole.

SCENARIO 3: LOWER MEAT DEMAND 

Dietary change is an important driver of demand 
for agricultural products that may have significant 
implications for the future sustainability of agri-
culture. The global structure of food demand is 
undergoing fundamental changes, driven largely 
by economic growth in developing countries. As 
consumers’ incomes rise, they tend to shift their 
consumption from maize and other coarse grains 
to wheat and rice.11 When urbanization further 
raises their incomes and leads to lifestyle changes, 
consumers make a secondary shift from rice to 
wheat—and their consumption of meat products 
also begins to increase.12 The rise in consumption 
and production of meat leads to higher demand 
for coarse grains to be used for animal feed, rather 
than for direct human consumption.13 In the devel-
oped, or high-income, countries, meat consump-
tion is already very high, and growth in per capita 
meat and cereal consumption has slowed,14 so these 
trends mean that developing countries will play a 
much larger role in global food markets.

Along with these fundamental shifts in long-
term demand, strong concerns have been raised 
that meat-intensive diets in high-income coun-
tries put upward pressure on prices for cereals 
and coarse grains, as well as contributing to the 
high prevalence of chronic diseases15 and increas-
ing greenhouse gas emissions from the livestock 
sector.16 Some analysts have asserted that cutting 
meat consumption in high-income countries, either 
through voluntary dietary changes or through poli-
cies such as taxes on livestock, would release cereals 
from livestock feed to food for poor people in devel-
oping countries.17 The lower-meat-demand scenario 
examines whether reducing meat consumption in 
high-income countries and the emerging econo-
mies of Brazil and China would improve food secu-
rity and reduce pressure on prices. 

This scenario looks at two policy variations for 
cutting meat demand by 50 percent (1) in high- 
income countries and (2) in high-income coun-
tries plus Brazil and China. Brazil and China are 
included because they are important emerging 
economies, and they represent both a significant 
producer (Brazil) and a consumer (China) of meat 
products. These two countries play an important 
role in the world food demand and supply balance 
now and will likely do so in the future. (India is not 
considered here because it is not a major contribu-
tor to global meat demand.)  

The simulation shows that if meat consump-
tion were lowered in high-income countries, Brazil, 
and China, the drop in food prices would be nota-
ble (Figure 8). Given that this scenario focuses on 
reducing meat consumption, prices of livestock 
commodities would decline the most. But because 
demand for livestock feed would also decline, 
prices for cereals (particularly coarse grains such as 
maize) would drop as well. 

What would happen to per capita meat demand 
in Brazil, China, and India under the lower- 
meat-demand scenarios? Our simulations show that 
lowering meat demand in high-income countries 
alone would make more meat available on world 
markets and lower prices, leading to higher meat 
consumption in Brazil, China, and India (Figure 9). 
If meat demand were reduced in high-income 
regions plus Brazil and China, Indian consumers 
would benefit from lower prices for animal products 
and livestock feed as well as from higher levels of 
meat consumption. (In India, of course, most meat 
consumption would be nonbeef.) 

The lower-meat-demand scenarios would 
improve food security (Table 5). By reducing 
cereal prices and raising cereal consumption, these 

The global structure of food demand 

is undergoing fundamental changes, 

driven largely by economic growth in 

developing countries.
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scenarios would lead to shifts in dietary prefer-
ences, increases in food availability, and eventually 
better nutritional status, particularly in developing 
countries.18 If meat demand were cut in high-in-
come countries alone, the number of malnourished 
children in Africa south of the Sahara would fall by 
about 1 percent compared with the baseline sce-
nario. Reducing meat demand in Brazil and China 
as well would reduce the number of malnourished 
children in Africa south of the Sahara by nearly 
3 percent and worldwide by about 1.3 percent.19 
Lower meat demand would also reduce the popula-
tion at risk of hunger, with the largest drop occur-
ring in Africa south of the Sahara. 

CONCLUSIONS

Agricultural markets are undergoing a trans-
formation. Long-run dynamics are changing 
demand-supply relationships, and new countries 
are emerging as major importers and exporters. 
Given these new realities, the four scenarios exam-
ined in this chapter show how different socio-
economic trends, policy actions, and investment 
choices could affect food prices and food security 

by 2050. In some cases, the results are dramatically 
different from the baseline scenario and call for 
closer attention on the part of market analysts, agri-
cultural researchers, and policymakers. 

One main takeaway message is that continu-
ing upward pressure on food prices is likely to be 
the new norm, especially if trends in agricultural 
productivity growth continue to lag behind the 
demand-side drivers of change. If current agricul-
tural, biofuel, and energy policies and trajectories 

of dietary change continue, inflation-adjusted 
prices of meat and grain are likely to rise. Although 
the baseline scenario projects fewer people at risk 
of hunger in most regions, it projects an increase in 
the Middle East and North Africa and Africa south 
of the Sahara.

Increased public and private investments in agri-
cultural productivity growth, as in the higher- 
productivity scenario, would help to push agricul-
tural commodity prices much lower than in the 
baseline scenario. Expanding funding for agricul-
tural research and technology, extension services, 
rural infrastructure, irrigation, and water-use effi-
ciency, among other efforts, can also lead to higher 
agricultural production and greater food security 
than in the baseline scenario.  

Growing biofuel markets and the increas-
ing share of energy in the costs of agricultural 
inputs such as fertilizer have intensified the link-
age between energy and agricultural markets. 
Together with higher energy prices, this stronger 
linkage could make food prices even higher and 
more volatile than they have been in recent years, 
as shown in the higher-energy-prices scenario. The 
food-versus-fuel debate over biofuels therefore 
has critical repercussions for the food security of 
developing countries. Governments can undertake 
various policy initiatives to alleviate the pressures 
on food prices and food security, such as eliminat-
ing subsidies and trade barriers supporting crop-
based biofuels. 

Finally, in two lower-meat-demand scenarios, 
we consider whether reducing meat demand in 
developed countries is an effective route to improv-
ing food security in developing countries. A decline 
in consumption of livestock products in developed 
countries would have only small impacts on food 
security in developing countries. If reduced meat 
demand were extended to Brazil and China, the 
reduction in the number of malnourished chil-
dren and the population at risk of hunger would be 
somewhat larger. More livestock products would 
be available in the global market, leading to lower 
prices in developing countries, where consumers 
could shift consumption to include more meat. 
Reduced demand for maize and other coarse grains 
for livestock feed would also tend to push down 

Different choices with regard to 

agricultural investment, energy, and food 

consumption can lead to vastly different 

results for food prices, trade, and  

food security.
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the prices of these commodities. However, this 
scenario would have little impact on the prices of 
wheat and rice—the main staple foods in most 
developing countries—and would therefore do lit-
tle to raise consumption of these crops. 

Although the scenarios included in this chapter 
are global in nature, special focus is given to Brazil, 
China, and India and their role in world agricul-
tural markets. As significant producers and con-
sumers, these three countries exert huge influence 
in agricultural markets. Changes in their dietary 
patterns, productivity growth, trade, and energy 
policies are likely to shape global trade patterns and 
therefore commodity prices. Although the United 

States and the European Union will remain import-
ant players in agricultural markets, the agricultural 
R&D efforts of Brazil, China, and India are becom-
ing as important, if not more so, as those of the 
United States and the European Union.   

These simulations of the global future show that 
different choices with regard to agricultural invest-
ment, energy, and food consumption can lead to 
vastly different results for food prices, trade, and 
food security. Higher investment in agricultural 
research that boosts productivity growth is pro-
jected to significantly improve the future food secu-
rity situation.
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