
The world faces a new food economy 
that likely involves both higher and more 
volatile food prices, and evidence of both 

phenomena was on view in 2011. After the food price 
crisis of 2007–08, food prices started rising again in 
June 2010, with international prices of maize and wheat 
roughly doubling by May 2011. The peak came in Feb-
ruary 2011, in a spike that was even more pronounced 
than that of 2008, according to the food price index of 
the Food and Agriculture Organization of the United 
Nations. When prices of specific commodities are 
adjusted for inflation, though, the 2011 price spike did 
not reach the levels of 2008 (Figure 1).

Although the food price spikes of 2008 and 2011 did not reach the heights of 
the 1970s, price volatility—the amplitude of price movements over a particular 
period of time—has been at its highest level in the past 50 years. This volatility 
has affected wheat and maize prices in particular. For hard wheat, for exam-
ple, there were an average of 27 days of excessive price volatility a year between 
January 2001 and December 2006 (according to a measure of price volatility 
recently developed at IFPRI1). From January 2007 to December 2011, the average 
number of days of excessive volatility more than doubled to 76 a year (Figure 2).2

High and volatile food prices are two different phenomena with distinct 
implications for consumers and producers. High food prices may harm poorer 
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consumers because they need to spend more 
money on their food purchases and therefore may 
have to cut back on the quantity or the quality of 
the food they buy or economize on other needed 
goods and services. For food producers, higher 
food prices could raise their incomes—but only 
if they are net sellers of food, if increased global 
prices feed through to their local markets, and if the 
price developments on global markets do not also 
increase their production costs. For many produc-
ers, particularly smallholders, some of these condi-
tions were not met in the food price crisis of 2011.

Apart from these effects of high food prices, 
price volatility also has significant effects on food 
producers and consumers. Greater price volatility 
can lead to greater potential losses for producers 
because it implies price changes that are larger and 
faster than what producers can adjust to. Uncer-
tainty about prices makes it more difficult for farm-
ers to make sound decisions about how and what 
to produce. For example, which crops should they 
produce? Should they invest in expensive fertilizers 

and pesticides? Should they pay for high-quality 
seeds? Without a good idea of how much they will 
earn from their products, farmers may become 
more pessimistic in their long-term planning and 
dampen their investments in areas that could 
improve their productivity. (The positive rela-
tionship between price volatility and producers’ 
expected losses can be modeled in a simple profit 
maximization model assuming producers are price 
takers. Still, it is important to mention that there 
is no uniform empirical evidence of the behavioral 
response of producers to volatility.) By reducing 
supply, such a response could lead to higher prices, 
which in turn would hurt consumers.

It is important to remember that in rural areas 
the line between food consumers and producers is 
blurry. Many households both consume and pro-
duce agricultural commodities. Therefore, if prices 
become more volatile and these households reduce 
their spending on seeds, fertilizer, and other inputs, 
this may affect the amount of food available for 
their own consumption. And even if the households 

FIGURE 1 Inflation-adjusted prices of agricultural commodities and oil, 1990–2011
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are net sellers of food, producing less and having 
less to sell will reduce their household income and 
thus still affect their consumption decisions.

Finally, increased price volatility over time can 
also generate larger profits for investors, drawing 
new players into the market for agricultural com-
modities. Increased price volatility may thus lead to 
increased—and potentially speculative—trading 
that in turn can exacerbate price swings further.

DRIVERS BEHIND RECENT FOOD  
PRICE VOLATILITY

Among the key factors playing a role in creat-
ing price volatility are increasing biofuel produc-
tion, the medium- and long-term effects of climate 
change, and higher levels of trading in commodity 
futures markets. Export restrictions in important 
food-producing countries also contributed to price 
increases and market jitters in 2010 and 2011.

Biofuel policies. With oil prices at significantly 
high levels during 2011, and with the European 
Union and the United States subsidizing and set-
ting mandates for biofuel production, farmers 
have shifted their cultivation toward biofuel crops, 
most of which are also used as food or feed, such as 
maize, sugar, and oilseeds (Figure 3). To comply 

with biofuel mandates, farmers have ramped up 
production of such crops, increasing the demand 
for land, water, and nutrients—and therefore the 
production costs of other food crops. Furthermore, 
the production of biofuel crops strengthens the 
links between the highly volatile energy markets 
and food markets, thereby increasing the volatility 
of food prices. With more countries, such as India 
and Peru, enacting biofuel mandates, food price 
volatility is likely to increase even further. Flexible 
biofuel mandates that will not contribute to food 
price volatility could represent alternative mecha-
nisms to reduce the potentially negative impact 
of biofuel policies.3

Extreme weather and climate change. Ex- 
treme weather events helped raise food prices and 
fuel price volatility in 2007–08 and 2010–11,4 and 
climate scenarios predict more variable weather 
events in the future.5 More intense and frequent 
natural disasters (such as droughts and floods) 
resulting from climate change could trigger sig-
nificant yield losses and subsequent price increases 
and higher volatility. Indeed, IFPRI simulations 
show that climate change is likely to push prices up, 
regardless of whether population (and thus demand 
for food) grows faster or slower. In contrast to the 
20th century, when inflation-adjusted prices of 
staple grains declined, in the first half of the 21st 
century, these prices are likely to rise.6

Commodity futures trading. One signal of 
higher price volatility has been the significant 

FIGURE 3  Share of US maize crop used to 
produce ethanol, 1995–2010
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FIGURE 2  Excessive food price variability for 
hard wheat
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increase in the volume of agricultural commod-
ity futures traded in the Chicago Board of Trade, 
a leading agricultural futures exchange. (Futures 
are contracts between a buyer and a seller that 
specify a current price for a commodity to be 
delivered on a certain date in the future. These 
contracts can themselves be traded by inves-
tors who do not physically own the commod-
ity or plan to take delivery of it.) From 2005 to 
2006, the average monthly volume of futures 
trading for wheat and maize grew by more than 
60 percent. In 2007, traded volumes again rose 
significantly for wheat, maize, rice, and soybeans. 
In fact, the average monthly volume of trading 
in soybean futures was 40 percent larger than 
in 2006 (Figure 4). Futures trading continued 
to increase during 2010–11 for all commodi-
ties. Between March 2006 and December 2011, 
the volume of commodity index funds trading 
increased (in terms of the number of transactions 
of 5,000 bushels) by 157 percent, 200 percent, 
and 169 percent for maize, soybeans, and soft 
wheat at the Chicago Board of Trade and by 
124 percent for hard wheat at the Kansas City 
Board of Trade. Investors have increased their 
trading of food commodity futures, but only 
2 percent of these futures contracts have resulted 
in the delivery of real goods. For maize, for exam-
ple, the volume of futures traded on exchanges 
worldwide is more than three times greater than 
the global production of maize.

Changes in futures prices have been shown to 
lead to changes in day-to-day, or “spot,” prices. This 
pattern of increasing commodity futures trading 
and higher prices for commodity futures can create 
a vicious circle that exacerbates the volatility of spot 
prices for food commodities to excessive levels.7

Other factors. Today’s agricultural markets 
have three characteristics that make the price 
responses to these challenges more extreme. 
First, export markets for the main staple com-
modities—rice, maize, wheat, and soybeans—are 
either highly concentrated in a few countries or 
very “thin” (that is, only a small share of produc-
tion is traded) (Figure 5). Given these high levels 
of concentration, the world’s capacity to cope with 
shocks is limited. Any incidence of poor weather 
or other production shocks in these countries 
will immediately affect global prices and price 
volatility. Similarly, any policy changes—such as 
trade bans, customs taxes, or other restrictions on 
exports—in any of the top exporters will signifi-
cantly affect the levels and volatility of food prices 
(see Figure 6). Research suggests that such poli-
cies explained almost 40 percent of the increase in 
the world market price for rice during the 2007–08 
food price crisis.8

Second, the world’s stocks of cereals are now 
at historically low levels (Figure 7). This situation 
leaves the world vulnerable to food price spikes and 
threatens the proper functioning of markets. The 
world’s cereals stocks, measured as a ratio of stocks 

FIGURE 4  Monthly volume of futures trading, 2002–11
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to cereals use, were similarly very low when wheat 
prices spiked in the 1970s, 1995–96, 2007–08, and 
2010–11. This indicates that for the market to func-
tion effectively, the food system must hold a mini-
mum level of grain stocks to be able to respond 
to unexpected shocks (such as bad weather) and 

allow for the transport, marketing, and processing 
of grains.9 Given the current low levels, sometimes 
only a small dip in grain stocks leads to problems. 
In 2007–08 grain stocks were only about 60 mil-
lion tons less than in 2004–05, representing a 
decline of just 2.7 percent of global production. But 
when prices rose sharply in 2007–08, this differ-
ence in grain stocks was enough to contribute to 
serious price increases, especially for commodi-
ties whose production is concentrated in just a few 
countries, such as rice.10

FIGURE 5 Major exporters’ shares of global maize, wheat, and rice exports, 2008
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FIGURE 6  Effects of trade policy reactions for 
selected countries on world wheat prices
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FIGURE 7  Ratio of cereals stocks to use, 
1996/97–2011/12

0

5

10

15

20

25

30

35

19
96

/9
7

19
97

/9
8

19
98

/9
9

19
99

/0
0

20
00

/0
1

20
01

/0
2

20
02

/0
3

20
03

/0
4

20
04

/0
5

20
05

/0
6

20
06

/0
7

20
07

/0
8

20
08

/0
9

20
09

/1
0

20
10

/1
1

20
11

/1
2

Ce
re

al
s 

st
oc

ks
 t

o 
us

e 
ra

ti
o,

 1
99

6–
20

11

World
World excluding China

Source: Food and Agriculture Organization of the United Nations, 
Food Outlook (Rome, various years). Note: World excluding China is 
shown because China is an outlier in terms of reserves, and there are 
several questions about the quality of its reports.

 Food PRices  19



Third, appropriate and timely information on 
food production, stock levels, and price forecast-
ing is sorely lacking. When information deficits 
lead to overreactions by policymakers, the result 
can be soaring prices.

ACTIONS AND PROPOSALS

In the wake of the two recent food price crises, 
some actions have been taken and many propos-
als have been put forward to prevent such events 
from occurring again. These can be grouped by the 
objectives they try to achieve: (1) better informa-
tion and more research, (2) easier trade in agricul-
tural commodities, (3) larger food reserves and 
better-managed grain stocks, (4) more active use 
of financial instruments to influence agricultural 
commodity markets, and (5) stricter regulation 
of these markets. Scholars and policymakers are 
debating the merits, feasibility, and likely effective-
ness of many aspects of these proposals.

Better information and more research. Rec-
ognizing the need for better information, the 
Group of 20 (G20) countries agreed in June 2011 
to launch the Agricultural Market Information Sys-
tem (AMIS). The AMIS is designed to encourage 
major players in global agrifood markets to cooper-
ate more and to share data and information. If it is 
properly linked to existing early warning systems 
at global and national levels, it could substantially 
improve countries’ ability to make sound decisions 
on food security and help reduce price volatility. 
To make the AMIS effective, countries and regions 
need to develop transparent and publicly accessible 
systems for monitoring food security and collect-
ing data so that they can provide appropriate infor-
mation on food production balances and reserves. 
In addition, the system will require the full partici-
pation of private agrifood companies, which hold 
much of the world’s stocks of grain. So far, private 
companies are merely urged to participate in the 
AMIS on a voluntary basis, and without their par-
ticipation the information will be incomplete and 
the system will have limited impact.

Two other key proposals have been made to 
improve information and coordination in ways 
that would increase market confidence and relieve 

temporary disruptions in supply. The first, from 
Brian Wright and Alex Evans, is for an interna-
tional food agency,11 following the example of the 
International Energy Agency. This food agency 
would report on stock levels and develop proto-
cols for the global response to shortages to help 
prevent market panic. Two criticisms have been 
directed at this proposal. First, generating better 
information on stocks will likely involve consider-
able effort and international coordination—and 
therefore cost. Currently, information is lacking 
not only on the public stocks held by key pro-
ducer countries such as China and India, but also 
on the stocks held by private enterprises, which 
consider them commercial secrets. Second, with 
this information asymmetry, it is not clear how the 
proposed agency would identify the threshold of 
stocks at which international collaboration would 
be required or how countries would agree on an 
emergency response.

The second proposal, from Carlos Martins-
Filho, Maximo Torero, and Feng Yao, consists of an 
early-warning mechanism for identifying abnor-
mally high price volatility in the futures prices of 
staple food crops on a daily basis.12 This informa-
tion could help reduce the potential asymmetry 
of information between buyers and sellers and 
thereby help dampen price volatility. There is one 
main caveat for this model: it currently operates 
only for commodities traded on the futures market, 
but it could be extended to spot markets if better 
price information existed.

Easier trade in agricultural commodities. In 
the 2007–08 and 2010–11 food price crises, many 
countries responded by cutting exports or boost-
ing imports in ways that worsened price increases. 
Some proposals therefore aim to facilitate trade to 
reduce risks in grain trading when supplies are low 
and to avoid disruptions in global grain markets. 
One proposal is for a food import financing facility 
that would help poor countries afford food imports 
at times of high prices, as well as an international 
grain clearinghouse arrangement to ensure the 
availability of staple food imports.13 This clearing-
house would guarantee contracts for grain deliver-
ies, reducing the risk that exporters would renege 
on contracts when supplies are tight. In a different 
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approach, other observers propose preventing 
export bans to avoid any disruption of supplies.14

Larger food reserves and better-managed 
grain stocks. Proposals have been put forth for 
physical reserves, including emergency reserves,15 
international coordinated grain reserves,16 regional 
reserves, and country-level reserves.

An emergency reserve is a modest stock of 
about 300,000–500,000 metric tons of basic 
grains—about 5 percent of current global food 
aid flows—which would be supplied by the main 
grain-producing countries and funded by a group 
of more than a dozen countries. This reserve, to 
be used exclusively for emergency response and 

humanitarian assistance, could be managed by the 
World Food Programme. In 2011, in response to 
this proposal, the G20 proposed studying the feasi-
bility of a global humanitarian emergency reserve 
through a pilot program in West Africa under the 
leadership of the Economic Community of West 
African States and with the support of the World 
Food Programme.

Global or regional reserves will require a trigger 
mechanism that determines when to release stocks 
to calm markets in times of stress, and it is essen-
tial that such a mechanism be transparent. The 
proposed early warning system for price volatility, 
mentioned earlier, could be a solution.

BOX 1

Trade Restrictions Amplify Food Price Spikes
Kym anderson, University of adelaide

In 2011 export bans continued to hurt 
poor people. Governments often raise 

import barriers during turbulent times to 
mitigate immediate domestic concerns 
such as unemployment, but during the 
recent global financial and food price 
crises some countries raised export bar-
riers.1 Such government action aims to 
make exporting food more difficult and 
expensive, thereby protecting domestic 
consumers from the effects of an interna-
tional food price spike. Examples in 2011 
were bans on grain exports in Tanzania, 
Ethiopia, and Russia—all of which were 
lifted before the end of the year. Such 
responses exacerbate the price spike (by 
restricting supplies in the international 
market) and affect the international wel-
fare transfer associated with that spike in 
terms of trade (which defines how much a 
country needs to export in exchange for a 
given import volume).2

Much less appreciated is the fact that 
governments of food-importing countries 
are equally concerned for their consumers. 

As a result, many of them lowered their 
food import restrictions, and some even 
switched to food-import subsidies. This 
further exacerbated the international price 
spike—which meant it weakened the ini-
tial attempt by food-exporting countries 
to shield their consumers.

New evidence on the extent of the 
change in domestic relative to inter-
national prices in food exporting and 
importing countries reveals that

•	 historically, only around half the move-
ment in international food prices 
is transmitted to domestic markets 
within the first year;

•	 both grain-exporting and grain-import-
ing countries react to food price spikes 
with a similar speed and on a similar 
scale when restricting trade;

•	 the changes in restrictions on global 
grain trade during 2006–08 are 
responsible for estimated increases in 
the international prices of rice, maize, 

and wheat of around two-fifths, one-
fifth, and one-tenth, respectively;

•	 domestic prices of wheat would have 
risen less on average across all coun-
tries if trade restrictions had not been 
changed; and

•	 altered trade restrictions caused rice 
price increases in both high-income 
and developing countries to be only 
one-quarter to one-third less than 
what they otherwise would have been.

The policy conclusion is this: in our 
globalizing world, attempts to insulate 
domestic consumers from international 
food price spikes are mostly futile. Those 
actions hurt all food-importing countries 
by increasing the price of their imports. 
Stronger World Trade Organization dis-
ciplines on both exports and imports are 
clearly needed to limit how much damage 
such beggar-thy-neighbor government 
responses can do in the global market-
place when food prices spike.
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Finally, a physical reserve, whether regional or 
global, will not resolve the problem of links among 
the financial, energy, and food commodity mar-
kets. This is a key problem that could be extremely 
relevant if excessive speculation is indeed a cause of 
extreme price spikes.

More active use of financial instruments. Two 
major proposals are linked to the use of financial 
instruments: (1) virtual reserves17 and (2) a tool-
box of market-based risk management tools.

A virtual reserve would involve intervening in 
futures markets based on price volatility data from 
the early warning mechanism already described or, 
in extreme cases, a decision by a technical commit-
tee. This intervention would consist of executing 
a number of progressive short sales (that is, sell-
ing a firm promise to deliver the commodity at a 
later date at a specified price) until futures prices 
and spot prices decline to specified acceptable lev-
els. This increase in short sales would reduce spot 
prices and should lower extreme price volatility by 
cutting the probability of abnormal returns. Most 
of the time, futures contracts would be settled 
through offsetting purchases or sales—in other 
words, the whole operation would be virtual. Only 
rarely would it be necessary to obtain the neces-
sary grain supply to comply with futures contract 
delivery requirements. A virtual reserve has several 
advantages compared with a physical reserve: it is 
just a signaling mechanism; it does not put more 
stress on commodity markets; it does not incur the 
significant storage and opportunity costs of a phys-
ical reserve; it resolves the problem of the inter-
linkages between the financial and the commodity 
markets; and given that it is only a signal, it should 
have only a minimal effect on markets.

The toolbox, proposed in the 2011 meeting of 
the G20 ministers of agriculture, would include 
mechanisms such as physical or financial commod-
ity price hedges, insurance, and guarantee instru-
ments, as well as countercyclical lending, which 
could help vulnerable countries mitigate the risks 
associated with excessive food price volatility. Two 
initiatives are being implemented. The first, under 
the management of the International Finance Cor-
poration, involves a new Agriculture Price Risk 
Management tool that will allow producers and 

consumers to hedge against downside or upside 
price risks on a pilot basis. The second is a World 
Bank proposal to facilitate governments’ access 
to risk management markets. It entails helping to 
structure and execute financial and physical com-
modity risk hedging and to build capacity related 
to the legal, regulatory, and technical requirements 
associated with using these tools. Both of these 
initiatives will need to be evaluated to ensure their 
effectiveness, viability, and sustainability.

Stricter regulation. Since late 2005 problems 
have plagued the futures and cash markets for 
maize, soybeans, and wheat. The main problem 
is lack of convergence between cash and futures 
prices. To address this issue, the US Commodity 
Futures Trading Commission, other agencies in 
the US government, and the European Commis-
sion, along with the futures industry, have moved 
forward with setting seasonal storage rates, impos-
ing limits on the number of delivery certificates 
an entity can hold for noncommercial purposes, 
and putting out an additional issue of the Commit-
ments of Traders report to increase transparency. 
For example, in October 2011 the US Commod-
ity Futures Trading Commission approved caps on 
speculation in food, energy, and metals, restrict-
ing the size of positions to 25 percent of deliver-
able supply. If the structural changes put in place 
do not significantly improve the price convergence 
between futures and cash prices, then a cash-set-
tled contract must be seriously considered.

CONCLUSIONS

The global food price crises of 2007–08 and 2010–
11 led to economic difficulties for the poor, con-
tributed to political turmoil in many countries, 
and in the long run could undermine confidence 
in global food markets, thereby hampering these 
markets’ performance in balancing fundamen-
tal changes in supply, demand, and production 
costs. More important, food price crises can result 
in unreasonable or unwanted price fluctuations 
that can harm the poor, especially by compromis-
ing their nutrition security. One consequence is 
long-term, irreversible nutritional damage, espe-
cially among children. Therefore these recent food 
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market episodes highlight the need to reform the 
architecture of international financial and agricul-
tural markets to address the problem of price spikes 
and protect the most needy and vulnerable.

In response to the food price crises, a mix of 
policy actions have been taken. Many countries 
have tried to build up costly national reserves, and 
others have focused on increasing self-sufficiency. 
Still others have lost confidence in the reliability of 
food trade in global markets, which has led some 
countries to acquire farmland overseas to ensure 
national food security. In addition, some countries 
are pressing for more regulation of commodity 
exchanges—however, whether this would pre-
vent extreme price spikes or instead distort mar-
kets even further is questioned. All of these policy 
actions threaten to move food and agriculture mar-
kets further away from efficient arrangements. A 
more promising step may be regionally coordinated 
reserves, as recently planned by the Association 
of Southeast Asian Nations. This global problem 
needs international institutional responses.

The analysis here points to three clear messages. 
First, we need to respond to the structural prob-
lems faced by the agricultural sector—that is, the 
concentration of global exports of staple grains 
among just a few exporters, the low levels of global 
grain stocks, and the lack of appropriate informa-
tion. Second, it is crucial to evaluate the effects of 
policies designed to promote biofuels and invest-
ments in derivative markets, such as commodity 
futures, as well as the limited actions taken to cope 
with the risks of climate change, such as weather 
insurance. Finally, we will need to carefully moni-
tor many current actions being taken to reduce the 
frequency of price spikes and excessive volatility to 
assess how cost-effectively they cope with the new 
developments in global food markets. ■

BOX 2

Rethinking the Role 
of Food Reserves
Peter timmer, Professor emeritus, harvard University

In 2011, the world again saw proof that large food reserves 
dampen the volatility of food prices, as large rice stocks in 

India kept global rice prices from following wheat and maize 
prices to record high levels. Although they are costly to main-
tain, larger food reserves provide supplies in times of crisis. More 
importantly, in vulnerable countries, reserves build confidence 
that trade remains the most efficient mechanism for stabilizing 
domestic food economies. Low levels of foodgrain reserves, on 
the other hand, make commodity markets nervous and subject 
to sudden demand and supply shocks—and even to speculative 
activities. Therefore, if less volatile food prices are desired, two 
questions remain: How large should grain reserves be? And who 
should own them?

Private markets have a clear and coherent answer to the first 
question, but only if governments stay out of the business of 
holding grain stocks. Long-standing models show that optimal 
storage levels exist when price expectations match the expected 
returns from holding grain in storage. Unfortunately, with 
regards to ownership, foodgrain stocks held in private hands are 
usually insufficient to provide a politically acceptable level of 
food security, especially in large countries. This typically results 
in governments stepping in to stabilize domestic food prices, 
using one of two basic methods: (1) imposing restrictions on 
food trade, which tends to increase price volatility in world mar-
kets, or (2) enabling public ownership of food reserves, which 
can be expensive.

The evidence supporting the need for large grain reserves 
clearly exists, but collective action at the global level is not likely. 
Helping countries build up their own domestic reserves, how-
ever, is possible. Larger reserves will help stabilize the global 
food economy and thus allow trade to play a larger (and less 
disruptive) role. If the international development community, in 
partnership with governments of large countries, wants a more 
stable global food economy, we need to change the long-run 
incentives for stockholding behavior and use increased stocks 
to build confidence in the role of the international market for 
foodgrains. Because holding larger stocks will turn out to be very 
expensive, a scenario can be imagined where the larger stocks 
are built gradually and steadily create renewed confidence in the 
world grain market as prices become more stable. Stocks will 
then be reduced (gradually) as the reality of the fiscal burden 
sinks in. What should remain is the renewed trust in trade and 
how it can help even large countries sustain their food security.
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