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Introduction to the Issue

The price of food and farm 
commodities rose steadily 
throughout 2007, then jumped 

to record highs in the winter/spring of 
2008. Farm commodity prices, like oil 
prices, have begun to fall recently but 
several commodities remain priced at 
more than twice what they were two 
years ago. Among the likely causes of 
sharply higher food prices are spikes 
in oil prices, increasing demand for 
biofuels (supported by government 
policies), government efforts to 
manipulate imports and exports, 
increasing demand generated by rising 
incomes in developing countries, slow 
growth in agricultural productivity 
levels, and the weak U.S. dollar. 

In addition, during the years between 
the end of World War II and 1990s, agri-
cultural productivity was high—in spite 
of a rapid rate of population growth, the 
supply of food per capita increased, re-
flecting a high return-to-investment for 
agricultural research. Since then, such 
investment has stagnated and adoption 
of the results, especially in the area of 
agricultural biotechnology, has been 
limited. These factors have contributed 
to declines in agricultural productiv-
ity. Meeting growing demand for food 
and for biofuels will require greater 
productivity, which will depend on 
investments in agricultural research.

In this issue, we present research 
under way at the Departments of 
Agricultural and Resource Econom-
ics at UC Berkeley and UC Davis that 

has already shed light on the current 
crisis in food prices. A summary of 
this research was presented at a sym-
posium convened by the Giannini 
Foundation and the UC Agricultural 
Issues Center on October 10, 2008. 

Three papers—by Carter, Rausser, 
and Smith; by Sumner; and by Wright—
use statistical analyses of historical data, 
policy simulations, and models of food 
demand behavior to delineate the cur-
rent situation and predict the outlook for 
the future. The paper by Alston, Beddow, 
and Pardey shows a close relationship 
between the slowing pace of agricultural 
R&D and recent imbalances between 
productivity and growing demand. 

Higher food prices benefit farmers 
and landowners but harm consumers. 
Farm incomes and land prices in Califor-
nia and the United States set new records 
in 2007 and rose still higher in 2008 (the 
recession may paint a different picture 
in 2009). In developed countries, even 
drastic increases in prices for agricultural 
commodities have only a mild effect 
on the price of food. But in developing 
countries, where vulnerable populations 
spend most of their earnings for food, 
sudden spikes in prices cause severe 
hardship and hunger, with long-lasting 
consequences that include physical and 
mental stunting from malnutrition and 
reduced schooling for children. Papers 
by Ligon, and by de Janvry and Sadoulet, 
examine the effects of skyrocketing food 
prices in these developing countries. 
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In July 2008, the world found itself 
in the middle of a food crisis, with 
sharp food price increases raising 

concerns about increased hunger and 
political instability in poor countries 
and worries over inflation in China 
and elsewhere. Figure 1 shows that 
prices of the four major food com-
modities (corn, rice, soybeans, and 
wheat) approximately tripled between 
Fall 2005 and mid-2008. This jump 
caused food prices paid by consumers 
to also rise sharply—increasing by 40 
percent or more in developing coun-
tries. Since July 2008 these prices have 
dropped just as quickly as they rose, 
although corn, rice, and soybean prices 
remain about double their 2005 levels. 

What gave rise to the surge in 
agricultural commodity prices and 
why did it fizzle out so quickly in 

the latter part of 2008? The long list 
of possible explanations includes:

Biofuel policies in the United States, •	
Brazil, and the European Union 
(EU) shifting crop utilization from 
food to fuel.

Supply shortfalls due to poor •	
weather in Australia, Europe, and 
elsewhere.

A gradual tightening of world food •	
supplies due to rapid demand 
growth in emerging economies 
(such as China, India, and Russia) 
and slowing growth in crop yields.

Higher energy prices that drive up •	
the cost of food production, trans-
portation, and fertilizer.

Hoarding and export controls.•	

Declining value of the U.S. dollar •	
and relatively low real interest rates.

Speculation and the increasing •	
involvement of hedge and index 
funds in commodity futures trading.

The first five of these explanations 
describe demand growth outpacing  
supply growth. They were the primary 
drivers in the first two years of the food 

price boom (Fall 2005–Fall 2007), a 
period in which corn, soybean, and 
wheat prices approximately doubled. 
In the last year, some commodity-
specific factors have affected prices, 
including low Australian wheat pro-
duction due to drought, rice export 

controls by India, and floods in the 
midwestern United States that were 
initially thought to have severely 
affected the corn and soybean crops.

However, two features of the 2008 
market situation suggest that commod-
ity-specific supply and demand funda-
mentals were not the leading cause of 
the 2007/08 price spike. First, virtually 
all agricultural commodity prices rose 
and fell dramatically in 2008, including 
grains and oilseeds (e.g., corn, rice, soy-
beans, and wheat) and soft commodities 
(e.g., cotton, coffee, and cocoa). The 
only exceptions were some livestock 
products. Second, the spike in agricul-
tural prices was part of a very broad 
spike in commodity prices. The prices 
of energy (e.g., crude oil, natural gas, 
heating oil) and metals (e.g., copper, 
gold, and aluminum) also rose and fell 
sharply in 2008. Could there have been 
serious supply and demand problems 
in all of these commodity groups or 
was there a common factor behind this 
dramatic across-the-board price move? 

High Oil Prices and Biofuel
Figure 2 shows that, until recently, 
grain and oilseed prices were not 
strongly correlated with petroleum. 
In 2003, the correlation in daily price 
changes between corn and crude oil 
equaled 0.05, which was slightly above 
the average for the period between 
1986 and 2003. By 2007, this cor-
relation had jumped to 0.33. The UN 
Food and Agriculture Organization 
(FAO) and others have recognized that 
commodities are now tied together 
more closely than ever before—
suggesting that agricultural commod-
ity prices now move up and down 
with prices for fossil-based fuels. 

Food  commodity  prices  soared 
between September 2007 and 
mid-2008, then fell just as sharply. 
Macroeconomic factors likely underlie 
this boom and bust, but biofuel and 
trade policies continue to hold corn, 
soybean, and rice prices at 
approximately double their 2005 
levels. 

The Food Price Boom and Bust
Colin Carter, Gordon Rausser, and Aaron Smith

Oil, rather than being the 
cause of the 2007/08 food price 

spike through the medium of 
biofuel, appears to be one of 
many commodities affected 

by a set of larger forces.
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In the past, fossil fuel prices affected 
agricultural commodities by raising 
the cost of production, shipping, and 
fertilizer. The current biofuel era has 
created a new connection between 
agricultural and petroleum markets. 
Increasing fuel prices provide an incen-
tive to move sugar, corn, and oilseed 
production into fuel channels. Ethanol 
is produced primarily from sugar in 
Brazil, whereas the United States pro-
duces ethanol largely from corn. In 
the European Union (EU), biodiesel is 
produced from canola. Energy policies 
in the United States and the EU have 
been criticized in particular because 
they promote the inefficient produc-
tion of biofuels through subsidies and 
mandated blending requirements. 

During the 2008 crop year, more 
than 30 percent of the U.S. corn supply 
will be diverted into ethanol pro-
duction, up from just 14 percent in 
2005. This diversion has a significant 
impact on world corn prices because 
the United States typically produces 
about 40 percent of the world’s corn 
and accounts for 60 percent or more of 
total exports. According to the FAO, 
the increase in global corn demand 
in 2007 was about 40 million metric 
tons, and 75 percent of that growth was 
attributable to ethanol production. 

This dramatic increase in U.S. corn-
based ethanol production stemmed 
from mandates in the Energy Policy 
Act of 2005. Because of the long lead 
time in building ethanol plants, the 
likely quantity of 2007 and 2008 
ethanol production was essentially 
known by late 2006 and therefore 
would have been incorporated into 
corn prices by late 2006. Corn prices 
doubled between November 2005 
and November 2006, and we esti-
mate that ethanol production can 
account for most of that increase. 
After the 2008 spike, corn prices 
returned to November 2006 levels.

Cross-commodity linkages are a 
big part of the biofuel effect. Corn in 

the U.S. and canola in the EU com-
pete with other crops for acreage. 
This competition perhaps was most 
striking in crop year 2007/08, when 
U.S. corn acreage jumped 19 percent 
from the previous year while soybean 
acreage fell by 16 percent. This crop 
substitution explains why soybean 
prices surged in the lead-up to the 
2007 harvest, an indirect effect of 
U.S. ethanol policy on corn acreage. 

The Energy Independence and 
Security Act of 2007 mandates further 
increases in ethanol production beyond 
those mandated in 2005. By the time 
this act was signed into law, ethanol 
production was already so far above the 
2005 mandate that the new mandate 
will not be binding until at least 2010. 
Mandated 2008 ethanol production rose 
from 5.4 to 9 billion gallons under the 
2007 Act. However, back in November 
2006, the United States Department 
of Agriculture (USDA) projected that 
2008 ethanol production would be 9.4 
billion gallons. Similarly, in Novem-
ber 2006 the USDA projected that 
2012 corn-ethanol production would 
equal 11.5 billion gallons. The 2007 
Act raised the 2012 ethanol produc-
tion mandate from 7.5 to 13.2 billion 

gallons, only slightly above projec-
tions made in 2006 by the USDA. 

In spite of the passage of the 2007 
Act, there seems to have been little 
change in the ethanol production land-
scape in 2007/08, so it is difficult to 
rationalize ethanol production as the 
cause of the second boom in corn and 
soybean prices, which began in Septem-
ber 2007. This contention is reinforced 
by the fact that many other commod-
ity prices also started increasing at 
that time. Thus, oil, rather than being 
the cause of the 2007/08 food price 
spike through the medium of biofuel, 
appears to be one of many commodi-
ties affected by a set of larger forces.

If Not Biofuel, Then What? 
In grain and oilseed markets, rising 
demand in Asia was often mentioned 
as an important factor behind higher 
prices. But the trade statistics do 
not support this contention. China 
remains a net exporter of corn, rice, 
and wheat and is a small player in 
world markets for these commodi-
ties. Soybean imports into China have 
grown rapidly, but that alone cannot 
explain the recent price increases for 
all grains and oilseeds. Moreover, the 

Figure 1. Soaring Food Commodity Prices
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growth in Chinese soybean imports 
displays a smooth pattern over the 
last decade, suggesting that it was 
not the catalyst for the price boom.

The rise in agricultural commod-
ity prices coincides with the view that 
agricultural commodities have become 
a new asset class, attracting investment 
from banks, hedge funds, etc. It was 
argued that these institutional inves-
tors were responsible for a large share 
of the recent commodity price spike. 
But research by the U.S. agency that 
regulates the commodity futures market 
(the Commodity Futures Trading Com-
mission–CFTC) shows that financial 
speculation is not an important factor 
in explaining high commodity prices. 
The CFTC also pointed out that high 
prices have been achieved in commod-
ity markets that have no futures trading 

(e.g., durum wheat) and in markets 
with little index trading (e.g., rice). 

Commodity prices surged in Sep-
tember 2007, around the same time that 
the U.S. Federal Reserve began to lower 
interest rates. Low interest rates raise 
commodity prices by reducing the cost 
of storage, thereby creating an incen-
tive to store for future consumption 
rather than sell today. Low U.S. interest 
rates also encourage investors to move 
into currencies with higher interest 
rates, which causes the U.S. dollar to 
lose value. A falling dollar increases the 
dollar value of commodities because 
the value of dollar-denominated com-
modities must go up by at least as much 
as the dollar goes down; otherwise, the 
value of the commodity falls. These 
monetary factors likely played a large 
role in the 2007/08 food price boom, 
just as they did in the 1970s commod-
ity price boom. The end of the 2007/08 
boom coincided with the financial 
crisis, which generated extreme tight-
ening of credit, financial deleveraging, 
and predictions of a severe global reces-
sion. Recent relatively high correlations 
among commodity price changes also 
suggest a strong role for these mac-
roeconomic factors (see Figure 2).

The 2007/08 price spike led to 
some unfortunate trade policy choices, 

especially in the rice market. In March 
2008, India banned the export of non-
basmati rice and Vietnam also restricted 
rice exports. India and Vietnam are the 
second and third largest rice exporters 
in the world, and their export restric-
tions reduced global trade by more 
than 10 percent in 2008. Because of 
low global stocks and the small share 
of world rice production that is traded 
internationally, world prices were 
extremely sensitive to this reduction. 
The export restrictions were a signifi-
cant source of skyrocketing rice prices 
in 2007/08 and threatened food security 
in large rice-importing nations such as 
the Philippines and Nigeria. India’s ban 
remains in effect and rice prices remain 
double their level of three years ago.

Conclusion 
The 2007/08 food price explosion was 
part of a general commodity price 
boom and bust, and therefore we must 
look beyond the agricultural sector 
for causes and consequences. In all 
likelihood significant macroeconomic 
forces, with loosening monetary policy 
serving as a catalyst, generated the 
rise and the financial crisis acted as 
the catalyst for the fall. At the time 
of writing, many food commodity 
prices have returned to their Fall 
2007 values. However, corn and 
soybean prices remain about double 
their 2005 values due to biofuel 
policies that divert grain from food 
to fuel. Similarly, rice prices remain 
twice their 2005 values due to export 
controls. The food crisis is not over.

Colin Carter is a professor and Aaron Smith is 
an associate professor, both in the Department 
of Agricultural and Resource Economics at  
UC Davis. They can be contacted by e-mail at 
colin@primal.ucdavis.edu and asmith@primal.
ucdavis.edu, respectively. Gordon Rausser is a 
professor in the Department of Agricultural and 
Resource Economics at UC Berkeley. He can be 
reached at rausser@are.berkeley.edu.

The 2007/08 food price 
explosion was part of a 

general commodity price 
boom and bust, and 

therefore we must look 
beyond the agricultural 

sector for causes and 
consequences.

Figure 2. Increasing Correlation with Crude Oil Prices
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Impacts of Recent Commodity Price Fluctuations on Farms in California 
and a Historical Perspective on Prospects for the Future
Daniel A. Sumner

2004 2005 2006 2007 2008*

— $ billions — 

Gross Farm Income 295.6 301.1 292.4 341.1 379.4

Production Expenses 209.8 221.8 233.9 254.4 292.5

Net Farm Income 85.8 79.3 58.5 86.8 86.9

Table 1. U.S. Farm Income, 2004–2008*

Source: U.S. Department of Agriculture.		  * Denotes forecast

As low-income consumers have 
suffered from high commodity prices, 
farmers have gained. Farm incomes 
were high in 2007 and are likely to be 
equally high in 2008. But high prices 
usually do not last. The extreme price 
spikes that occurred in the spring and 
summer of 2008 have dramatically 
fallen. We can learn from considering 
the past 150 years of price history and 
especially the episode of the 1970s.

Price increases from 2005 through 
2008 have affected consumers and 
producers in California, the United 

States, and the world. Other articles have 
reviewed recent history and considered 
why prices increased and then declined 
precipitously in the fall of 2008. Higher 
commodity prices raised broad interna-
tional concern because the world’s poor 
spend most of disposable income on 
food and rely on basic commodities for 
much of their diet. But, of course, what 
harms buyers benefits sellers and field 
crop farmers in the United States have 
gained from higher commodity prices. 
Here we examine how farm revenue and 
expenses have performed in recent years 
as prices of many items have risen.

U.S. gross farm income is on track 
to nearly $380 billion in 2008, up 
from less than $300 billion on aver-
age from 2004 through 2006 (Table 
1). The major increases have been in 
crop receipts, especially for feed crops, 
oilseeds, and food grains. Receipts for 
fruits, vegetables, and nuts have risen 
relatively little. Production expenses rose 
steadily from 2004 through 2007 and 
will have jumped by about $40 billion 
from 2007 to 2008. So net incomes were 
low in 2006 and only slightly exceeded 
the 2004 level of about $86 billion in 

2007, as gross income gains finally 
caught up with growth in expenses. 
The forecast for 2008 is for gross 
income to grow by more than expenses 
so net income will roughly equal the 
2004 and 2007 figures (Table 1).

Higher prices caused net farm income 
in California to rise sharply from 2006 to 
2007, as costs were relatively stable and 
value of production rose by about $4.5 
billion. Net farm income in California 
rose by about 38 percent, to $12.7 bil-
lion, in 2007. Both receipts and costs 
will be up substantially in 2008, but net 
incomes are expected to rise slightly 
when the final data are available. 

Higher expected crop incomes are 
reflected in higher cropland values in 
California. Farmland values rose from 
an average of about $6,000 per acre 
in January 2004 to about $10,000 per 
acre in January 2008. The biggest jump 
in farmland values was from 2004 to 
2007, with only a slight rise in the 
2008 figures. This suggests that farm-
land buyers discounted the long-run 
sustainability of farm receipts growing 
substantially faster than expenses.

When crop prices rise, costs for live-
stock producers rise. In 2007, livestock 
prices rose as much or more than feed 
prices and profits from dairy, egg, and 
other parts of animal agriculture rose. 
Most important in California, the dairy 
industry received substantially higher 
prices in 2007 and 2008 than in 2006. 
The U.S. Department of Agriculture 

(USDA) and futures prices indicate 
that over the next year feed prices are 
likely to remain about the same as in 
2007 while milk prices will decline—
putting added pressure on the profits 
of this major California industry. 

The Recent Price Increases  
in a Historical Perspective 	

In considering the future pattern of 
commodity prices, it is useful to put 
the current period in some historical 
perspective. Figure 1 displays the pat-
tern of deflated corn and wheat prices 
since 1948, along with exponential trend 
lines that show the 2.3 percentage rate 
of decline of prices over the six-decade 
period. Real prices jumped dramatically 
in 1973 and 1974 and then declined over 
the next few years so that, given rapid 
inflation in the general economy, real 
prices were back to the pre-surge range 
by 1977. However, it took a decade for 
real grain prices to get back to their long-
term trend. Also note from Figure 1 that 
the three-year period 2006–2008 repre-
sents one of only a handful of periods 
when prices for either corn or wheat have 
been above the post-war trend. Evidence 
from a 140-year history promotes the 
notion that prices that have jumped up 
soon fall again. The handful of extreme 
spikes in commodity prices—in the late 
1890s (only for corn), around World 
War I, around the New Deal and the 
1934 drought, around World War II, 
and in the 1970s—were all followed 
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by extreme price downturns. The price 
drop observed at the end of 2008 seems 
to be consistent with this pattern.

The 1970s was the most recent previ-
ous period of dramatic increases (and 
subsequent declines) in farm prices, and 
it may be fruitful to explore similarities 
between that period and 2006 through 
2008. Figure 2 shows the real corn price 
index by month from January 1972 to 
December 1975 with July 1972 set at 100 
and the real corn price index for January 
2006 through October 2008 with July 

2006 set at 100. A graph for wheat would 
tell a similar story, but is not displayed to 
avoid clutter in the figure.

Starting in the summer of the first year 
in each period, the corn price rose more 
rapidly in 2006 than in 1972, reaching 
about 50 percent more than the base 
price in just six months (January 2007), 
where it remained for most of 2007. The 
corn price then rose over the next eight 
months to reach 2.5 times the base price 
by the summer of 2008, before collapsing 
back to about 1.8 times the base price in 

October 2008. In the 1970s, corn prices 
rose gradually to only about 20 percent 
above the base through April of 1973 
before rising by 90 percent by August 
1973. Prices moved erratically before 
peaking at more than 2.5 times the base 
price in the fall of 1974. Prices then 
declined in stages reaching about 1.5 
times the base price by the end of 1975. 
As shown in Figure 1, prices were back to 
1972 levels by 1977. 

In the 1970s, Lester Brown was among 
the more prominent observers who pro-
jected that the price jumps presaged a 
long-term food crisis caused by perma-
nently high prices. Several economists, 
however, (perhaps best represented by D. 
Gale Johnson) provided calmer (and ulti-
mately more correct) assessments, sug-
gesting that commodity prices would be 
back on trend within a few years.

Policy-created mandates for ethanol 
use together with stiff import tariffs on 
ethanol suggest that corn prices may 
remain high in the next few years even if 
oil prices do not rise again soon. It may 
take relatively high corn prices to suffi-
ciently stimulate production to supply 
about five billion bushels of corn for etha-
nol. After a few years, however, national 
and international substitutes for corn for 
livestock feed will moderate the ethanol 
effect even if the mandate and tariff poli-
cies remain.

Each period of history is different and 
no one can be sure where commodity 
prices will be a few years from now. How-
ever, recognition that relatively short-
term price spikes have occurred many 
times in the past does suggest caution in 
predicting an unprecedented reversal of 
long-term price trends this time. A bit of 
history helps buyers and farmers place 
recent events in perspective.

Figure 1. Index of Real Corn and Wheat Prices and Long-Term Trends, 1948–2008
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Daniel A. Sumner is the director of the University 
of California Agricultural Issues Center and the 
Frank H. Buck, Jr. Professor in the Department 
of Agricultural and Resource Economics at  
UC Davis. He can be reached by e-mail at 
dasumner@ucdavis.edu.

Note: The 1948–2007 prices are marketing year average prices. The 2008 prices are the November 
2008 World Agricultural Supply and Demand Estimates (WASDE) season averages, mid-point 
of range for the 2008/09 marketing year.  Prices deflated by Bureau of Economic Analysis (BEA)
annual implicit GDP deflator.

Figure 2. A Comparison of Corn Prices During 1972 Through 1975  
with Corn Prices During 2006 Through October 2008
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Speculators, Storage, and the Price of Rice
Brian Wright

Recent experience in the world rice 
market does not reveal irrational 
speculation, greedy manipulation, 
or disruption due to soaring Asian 
incomes or recent biofuels mandates. 
The real lesson is that, without 
serious steps to ensure collaboration 
in maintaining market access when 
supplies are tight, the market could 
collapse into autarky if stocks appear 
to be low and aggregate harvests fail 
to increase as expected. 

The past two years have seen steep 
increases in the prices of major 
food and feed grains, followed 

very recently by substantial declines. 
After several decades of relatively stable, 
generally down-trending prices for 
staple foods on the world market, recent 
market behavior has come as a shock 
to consumers and governments. Was 
the prediction of Parson Malthus not 
wrong but merely premature? Is recent 
experience due to an aberration—an 
irrational bubble in prices unconnected 
to market fundamentals? Or are we 
witnessing the beginning of a new, less 
stable price regime? Is global warming 
changing production prospects? Are 
biofuels causing supply problems?

 Let’s first consider the evidence 
about aggregate food price behavior 
over the past few years. In 2005 the 
UN Food and Agriculture Organization 
(FAO) food price index was less than 
20 percent higher than the 1998–2000 
average but with no clear trend. In 2006 
prices started higher and, by October, 
were on a sharp uptrend that contin-
ued until March 2008, when the price 
was more than three times the 2005 

level. At that time, many started talk-
ing of a new food price regime. How-
ever, by late summer 2008 prices had 
started on a steep downward path.

How should we interpret this roller-
coaster behavior of food prices? By 
April 2008 the rise in food prices had 
caught the attention of the world-
wide press, which lined up a confus-
ing array of suspects. To keep things 
manageable, I focus on the rice market 
because some major economic rela-
tions in this market are more clear-cut.

The Lineup of Suspects
In the global rice market, one widely 
discussed suspect was the Australian 
drought, which reduced the supply of 
irrigation water so dramatically that 
major rice producing areas (including 
the region where my family used to 
grow rice) were shut down altogether. 
Whether the drought reflects long-term 
global warming is unclear. But Austra-
lian production is only a few percent 
of the world export market, which in 
turn is about 5 percent of world con-
sumption. The Australian drought 
aggravated the situation, but for prime 
causes we must look elsewhere.

A second widely cited factor is rapid 
increases in demand in China and India 
due to unprecedented income growth 
in both countries. Gross domestic prod-
uct (GDP) has risen very quickly in 
China in the past few years, but what is 
really amazing is that the rapid increase 
is the continuation of a trend that has 
been sustained for a decade. The rate 
of growth since the food prices took off 
in late 2005 can hardly have been the 
kind of surprise that could explain the 
sudden price acceleration. India’s GDP 
growth, too, has been sustained too 
long to be called a recent shock that can 
explain the reversal of the price trend 

in rice. Moreover, perhaps even more 
noteworthy is the high and increasing 
saving rate in both countries, report-
edly reaching about 40 percent in China 
this year. It seems that consumption 
expenditures have risen more slowly 
than income. Any direct effect on human 
rice consumption is surely modest. As 
incomes increase beyond some thresh-
old, rice consumption per capita tends 
to stabilize and then fall. For popula-
tions that consume rice as a staple, 
consumption increases generally reflect 
population increases more than rising 
personal income, and the rate of popula-
tion growth in China and India is gener-
ally slowing down, not speeding up. 

Competition from Feed 
and Biofuels Markets
Income increases in China and India 
could affect rice prices indirectly by 
increasing the demand for animal prod-
ucts and, in turn, diverting some food 
grains from use as human food to use 
as animal feed. In China in particu-
lar, meat consumption is increasing 
quickly as incomes rise. The official 
data show a much smaller effect in 
India, where many consumers are veg-
etarians or follow religious restrictions 
on consumption of animal products.

Another currently popular suspect 
blamed for recent price increases is the 
conversion of grains and oilseeds into 
biofuel in Europe and the United States. 
In the United States in particular, the 
diversion of corn and soybeans to bio-
fuel is now substantial (approaching 
30 percent for corn and 20 percent for 
soybeans) and will continue to increase 
to fulfill federal mandates. By compari-
son, a drought or pest infestation that 
reduced output by 20 percent would be 
viewed as a major market disruption. 
For example, the southern corn leaf 
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blight infestation of 1971, which cut U.S. 
corn supply by around 15 percent, was 
viewed at the time as a serious shock and 
prompted new concern about the secu-
rity of the U.S. food supply. Diversion of 
an equivalent amount of grain for biofuel 
is even more of a threat to food security 
since it is a quasi-permanent develop-
ment rather than a transitory event 
like a weather-related infestation. On 
the other hand, the crop diversion can 
hardly have come as a surprise in 2006. 
The increasing trend of usage started no 
later than 2004 and, being the result of 
government mandates for ethanol use, 
was clearly foreseeable before prices 

took off. Similarly, increased demand 
for oilseeds for biofuel use in Europe 
and the United States was no surprise.

Although aggregate supply of grains, 
including carryover stocks available for 
human consumption has no doubt been 
reduced by recent diversion to animal 
feed and biofuels, the direct effects on 
consumption of rice are unlikely to have 
been great. When corn and other feed 
grain supplies are scarce, diversion of 
one major food grain, wheat, to feed 
use occurs. But rice, the other major 
food grain in most of the world, has no 
significant feed use. Increasing meat 
demand does not substantially increase 

demand for rice as feed for animals. Fur-
thermore, neither wheat nor rice has any 
significant use as a biofuel feedstock.

In addition to causing diversion of 
wheat and other food grains to animal 
feed uses and, consequently, of rice 
to food, income increases and biofuel 
demands might have affected rice pro-
duction indirectly  by diverting inputs 
to feed grain production. Some rice land 
might have been diverted to production 
of corn or soybeans, but this is unlikely 
to have had a strong impact on overall 
rice production; the best rice land tends 
to be ill-suited to corn or soy produc-
tion in the temperate zones where much 
of the world’s corn and soybeans are 
grown. However, on Asian croplands 
where two or three crops are grown in 
succession each year, wheat can be sub-
stituted for rice as a dry-season irrigated 
crop when its relative price increases. 
In the last few years, larger effects on 
rice supply might have come through 
competition for fertilizer and other 
scarce inputs; indeed the price of some 
fertilizers rose faster than any agricul-
tural commodity in the last few years.

Reality Check
There is one large problem with supply-
side arguments linking diversion of land 
and other inputs induced by surges in 
feed and biofuel demand to recent high 
rice prices. In the aggregate, recent 
reports indicate that global rice produc-
tion has increased about 2 percent in 
2008.

Is It a Bubble?
The reality that overall rice availability 
increased this year has prompted a quite 
different rationalization of the crisis 
in the rice market: there was an “irra-
tional” bubble attributable to “greedy” 
speculators that burst in the summer. 
In 2007, one story goes, prices got out 
of line in the rice market and supplies 
were withheld in anticipation of greater 
profits later. A new enthusiasm for 
investment in commodity futures by 

Figure 2. Thai Rice Prices
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hedge funds was purported to be fan-
ning the speculative flames. The very 
recent sharp reversal of the rice price 
trend is viewed as confirmation of this 
interpretation: the “bubble” proved 
unsustainable, as bubbles always are.

One problem with application of this 
notion to rice is that futures markets are 
less prevalent, and less important, for 
rice than for other major crops. Rice is 
a highly differentiated crop and most 
types are not traded on futures markets. 
Another problem is that any effect via 
futures trading must be manifest in 
increased stocks; how, otherwise, can 
consumption and prices be influenced? 
No serious claim of increased speculative 
rice stocks has been advanced recently. 
Similarly, a related argument that com-
modity price increases are caused by falls 
in interest rates must rest on an effect 
on speculative stocks that has not been 
empirically verified. This is not to rule 
out these causal links entirely; world 
stocks are notoriously difficult to deter-
mine, and this is particularly true of rice. 

In any case, attribution of recent price 
rises to shortfalls in available supply, 
whether attributable to substitution in 
production, diversion to feed, or hoard-
ing by speculators, must confront the 
reality that, of all the major grains, rice 
consumption appears to have been the 
steadiest—rising slowly with minor fluc-
tuations (Figure 1). Assuming the data 
are reliable, modest shortfalls occurred 
in 2002 and 2004 but there is none to 
explain a price run-up after 2005.

Panic in a Fragile Market
In reality, the root cause of the problems 
in the rice market was not an irratio-
nal bubble. A key decision in generat-
ing the crisis in prices was made one 
year ago when India announced on 
October 9, 2007, a ban on rice exports 
other than basmati. This, it appears, 
reflected the wish of the unpopular 
government to reduce inflation in antici-
pation of the next national election. 
Immediately the rice price (outside of 

India) began to rise along an upward 
trend that accelerated into last summer 
(Figure 2). Production problems in 
some countries encouraged other rice 
exporters to follow India’s lead and 
ban exports. It also became clear that 
China, apparently adequately supplied, 
would not act as supplier of last resort. 

Countries that relied on imports 
for an important share of their food 
became increasingly anxious to secure 
foreign supplies adequate for their 
needs so they could satisfy politically 
powerful urban consumers concerned 
about food security. By April 2008, as 
reports of production problems in some 
countries surfaced, developing coun-
tries that export rice were also being 
pressured by their own urban consum-
ers to act to reduce rice prices. These 
pressures dominated the interests of 
producers and traders. One by one, 
they chose to impose their own export 
bans, including, in March 2008, Viet-
nam, an important supplier. Thailand 
was still in the market as the major 
supplier, but the Thais were reportedly 
discussing formation of a “rice OPEC.” 
The crisis was resolved only when 
it became clear, in the late Northern 
summer, that the current harvest was 

good and that, overall, 2008 rice produc-
tion would be close to its trendline.

Why Volatility Soars 
When Stocks Are Low
The whole episode can be understood 
only when we realize that, when avail-
able stocks are low or of uncertain 
dependability, the price of rice is 
extraordinarily sensitive to fluctuations 
in excess supply. The market demand 
for rice is the aggregate of two demands. 
One is the demand for consumption 
in the current period, t; the other is 
the demand for rice to store for later 
consumption. This storage demand 
will be positive (in excess of minimal 
working stock levels) only if the rice 
price, P(t), is expected to rise at a rate 
that will cover the cost of storage and 
the interest charge at rate r on the 
value of the stocks placed in storage. 

P(t) + cost of storage = 
E[P(t+1)]/(1+r), if stocks > 0;

P(t) + cost of storage ≥ 
E[P(t+1)]/(1+r)-, if stocks = 0.

This demand for stocks is added 
horizontally to consumption demand 
to form total market demand, as shown 
in Figure 3. When the price is high 

Price

Without Stocks

Different Impact
on Prices

Demand for Consumption

Market Demand, Inclusive of Stocks

Quantity

Equivalent Shocks

Figure 3: The Role of Stocks in Buffering Shocks

With Stocks
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and stocks are low, market demand is 
dominated by consumption demand. 
Rice consumers are dominated by those 
who eat it as their staple food. They will 
give up other expenditures (including 
health and education) to continue to 
eat rice. In other words, the consump-
tion is highly inelastic, that is, very 
unresponsive to price. When stocks 
are substantial, their demand, added to 
consumption demand, makes market 
demand much more elastic, or respon-
sive to price. The price effect of a modest 
reduction in available supply depends 
crucially on whether stocks are plenti-
ful or scarce. In 1972/73, for example, 
a decline in world wheat production of 
less than 2 percent at a time when stocks 
were low caused the annual price to 
more than double. Figure 3 shows two 
equivalent supply shocks. In one case, 
when stocks are high, the impact on 
price is minor. In the other case, stocks 
are low and the price impact is large.

In the first half of 2008, rice stocks 
available to the world market (admit-
tedly a quantity very difficult to mea-
sure) apparently were very low. If 
the mid-summer harvests of rice had 
been disappointing (reducing avail-
able supply for the year by, say, 2–3 
percent from trend), then the principal 
exporter, Thailand, might well have 
restricted exports, in which case the 
international rice market might have 
completely collapsed, with grave conse-
quences for poor importing countries. 
How can such a catastrophe be avoided 
if we are not so lucky next time?

What’s Needed:  
Cooperation and Transparency
Obviously, in restricting exports in 
the first half of 2008, governments of 
major rice exporters were most likely 
acting in their own best interests, given 
that they anticipated others would act 
similarly. However, if they had all acted 
cooperatively, guaranteeing continued 
export supplies, prices for rice exports 
would have risen less sharply, relieving 

pressure from domestic consumers to 
ban exports, and domestic rice produc-
ers would have exported more rice. 
Exporting countries all have a long-run 
interest in assuring their consum-
ers that they will be able to import in 
years when supplies are tight. If they 
all agree to keep markets open, all can 
continue to gain from exploiting com-
parative advantage; the North Korean 
model of autarky is not attractive. 

Two international initiatives should 
be pursued immediately to encourage 
cooperation. One is to make a concerted 
effort to improve the accuracy and time-
liness of reporting of stocks from each 
country to minimize uncertainty about 
the state of supplies at any particular 
time. In the global petroleum market, 
the International Energy Agency receives 
and reports on public and private 
petroleum stocks. It also has developed 
protocols for international collabora-
tion in assuring supplies to a member 
country for which the import market 
has been disrupted. Cereal importers 
should study this model seriously. 

Mutual assurance in maintenance 
of open markets in rice could also be 
facilitated by inception of disciplines at 
the World Trade Organization (WTO) 
with respect to food export quotas and 
bans, to complement the WTO’s cur-
rent focus on import restrictions. WTO 
leadership could go a long way in pre-
venting the kind of disruption seen in 
the global rice market this summer.

Buffer Stock: Proceed with Caution
There has been talk of establishing a 
regional rice reserve in Asia to improve 
market stability. This idea might have 
some merit but deserves study before 
deciding on implementation. Previous 
experience with public buffer stock 
schemes shows that they have often 
been disruptive rather than stabilizing, 
especially when they finally collapse. 
At this stage, it is not clear whether 
we know enough about the optimal 
operation of rice stockpiles to be sure 

that such initiatives are desirable on 
a multilateral basis. A careful study 
of the structure and performance of 
the U.S. Strategic Petroleum Reserve 
that emphasizes the interplay between 
public and private stocks and its 
affect on international cooperation in 
market stabilization would be useful. 
Complications due to the differenti-
ated nature of the rice market and the 
challenges of multilateral control must 
be taken into account in consider-
ing the design and implementation 
of any international buffer stock.

Summary
The recent sharp rise in rice export 
prices has been reversed. But the expe-
rience offers a lesson we should not 
misinterpret or ignore. Given what 
market participants knew as events 
unfolded, there is no convincing evi-
dence of an irrational or manipulative 
bubble. Nor was increased demand 
from India and China, either directly 
or indirectly via demand for animal 
products, a major disruptive influence. 
While biofuels demand was an impor-
tant factor in some grain markets, its 
influence on recent rice market behavior 
seems to have been tangential at best. 

The record over the last year shows 
the importance of greater transparency 
in price, production, and stock data and 
of a collective commitment by exporters 
to maintain market access when sup-
plies are tight, stocks are low, and the 
market is fragile. We were lucky last 
summer to find that harvests turned 
out to be good in aggregate. Had they 
been a few percent lower, the export 
trade might have collapsed completely 
into autarky, threatening the food 
security of importing countries and 
the long-run interests of exporters. 

Brian Wright is a professor in the Department of 
Agricultural and Resource Economics at UC Ber-
keley. He can be contacted by e-mail at wright@
are.berkeley.edu. Significant contributions to this 
paper were made by Dr. Carlo Cafiero, and Astrid 
Sky provided excellent research assistance.
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Agricultural Research, Productivity, and Food Commodity Prices
Julian M. Alston, Jason M. Beddow, and Philip G. Pardey

Over the past 50 years and 
longer, growth in the supply 
of food commodities has 

outpaced the growth in the effective 
market demand, driven by substan-
tial increases in population and per 
capita incomes. Consequently, the real 
(deflated) prices of food commodities 
have steadily trended down. The past 
increases in agricultural productivity 
and production, and the resulting real 
price trends, are attributable in large 
part to technological changes enabled by 
investments in agricultural research and 
development (R&D). Evidence is begin-
ning to emerge of a slowdown in the 
long-term path of agricultural produc-
tivity growth. This mirrors a progressive 
slowing down in the growth rate of total 
spending on agricultural R&D and a 
redirection of the funds away from farm 
productivity that began 20–30 years 
ago. In this short article we document 
the slowdown in growth of agricultural 
productivity and grain yields and thus a 
slowdown in the long-term downward 
trend of real food commodity prices, 

and we link those developments back to 
shifts in funding for agricultural R&D. 

Price Trends and  
Their Possible Causes
Using U.S. commodity price indexes 
as indicators of world market prices, 
Figure 1 shows the price indexes for 
wheat, maize, and soybeans over the 
period 1929 to 2007, expressed in 
real terms by deflating by the index 
of prices paid by farmers. (Rice was 
omitted to improve the clarity of the 
plots. The rice prices follow a simi-
lar overall pattern to the commodity 
prices shown here.)  In real terms, grain 
prices trended up generally (albeit with 
some major fluctuations during and 
after the Great Depression) from 1929 
through the end of World War II, after 
which they trended generally down. 

The period since World War II 
includes three distinct sub-periods. 
First, over the 20 years 1950–1970, 
prices for rice, maize, and soybeans 
declined relatively slowly while wheat 
prices declined fairly rapidly. Next, 

following the price spike of the early 
1970s, over the years 1975–1989, 
prices for all four grains declined rela-
tively rapidly. Finally, over the years 
1990–2005, the rate of price decline 
slowed for all four grains. Toward 
the end of the period, but still before 
the onset of the recent price spike 
that became evident after 2005, the 
rate of decline of real prices slowed 
even more—in fact, from 2000 for-
ward, prices increased in real terms 
for rice, soybeans, and wheat.

Figure 2 shows some comparable 
price indexes for U.S. field crops, spe-
cialty crops, and livestock products 
over the period 1949–2004. Panel a 
shows the nominal indexes, and panel b 
shows the same price series deflated by 
an index of prices paid by farmers for 
inputs. Real prices received by farmers 
for all crop categories trended down, 
but at different rates. Over the period 
1949–2004, in real terms prices for field 
crops fell by 64.5 percent, prices for 
livestock fell by 42.7 percent, and prices 
for specialty crops fell by 5.3 percent 

The long-term downward trend in 
real food prices reflects agricultural 
productivity growth fueled by public 
and private investments in agricultural 
R&D, among other things. Slower rates 
of agricultural productivity growth since 
1990 imply a slower rate of decline in 
real food prices. An acceleration in 
agricultural R&D spending may be 
required to restore productivity growth 
rates and prevent a longer-term food 
price crisis.

Source: Compiled by the authors as described in Alston, Beddow, and Pardey (2009). 
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(8.6 percent for vegetables, 3.0 percent 
for fruits and nuts, and 0.2 percent for 
nursery and greenhouse products). 

U.S. and Global Crop Yields 
Various measures of agricultural pro-
ductivity growth show some consis-
tent patterns in terms of secular shifts, 
including indications of a recent slow-
down in growth, that mirror the cor-
responding patterns in relative prices. 
Table 1 documents the remarkable 
growth in yields for selected U.S. crops 
over the long run—beginning in 1866 
for wheat and corn, 1919 for rice, and 
1924 for soybeans. Between 1866 and 
2007 average yields of maize increased 
by a factor of six, while wheat yields 
increased by a factor of 3.5. Over the 
past 100 years, rice and soybean yields 
grew by a factor of 3.9. For all four 
crops, most of the yield gains occurred 
in the latter half of the 20th century. 
The annual average rates of growth 
for rice, wheat, and maize since 1950 
were typically one to two percentage 
points greater than the previous longer-
run rates of growth—which spanned 
the period 1866–1949 for wheat and 
maize and 1919–1949 for rice. 

However, we see evidence of a 
slowdown in U.S. crop yield growth 
during the 1990s and the first decade 
of the 21st century. With the excep-
tion of soybeans, rates of yield growth 
during the 17 years, 1990–2007 
were significantly below the rates 
that prevailed during the 40 years, 
1950–1989: maize yields grew at an 
average rate of 1.50 percent per year 
over 1990–2007 compared with 2.85 
percent for 1950–1889; wheat yields 
grew at an average rate of 0.15 percent 
per year during 1990–2007, compared 
with 1.75 percent for 1950–1989; 
and the rate of growth in rice yield 
was also substantially slower during 
1990–2007 than during 1950–1989. 

Table 2 reports average global yields 
for maize, rice, and wheat (in metric 
tons per harvested hectare) since 1961 

(the earliest year for which global yield 
estimates are reported by the U.N. Food 
and Agriculture Organization, whence 
most of these data were drawn). Sepa-
rate estimates of average growth rates 
of yields are reported for developing 
countries, developed countries, and the 

world as a whole, for two sub-periods: 
1961–1989 and 1990–2006. For all 
three crops, in both developed and 
developing countries, average annual 
rates of yield growth were much lower 
in 1990–2006 than in 1961–1989. The 
growth of wheat yields slowed the most 

Figure 2. U.S. Prices of Specialty Crops, Field Crops, and Livestock, 1949–2004

a  Rice yields start in 1919, soybeans in 1924.
Source: Calculated by the authors as described in Alston, Beddow, and Pardey (2009).

Period Crop Yield Growth

 Maize Wheat Rice Soybeans

percent per year

1866–2007 1.30 0.92 n/a n/a

1900–2007a 1.58 1.12 1.55 1.60

1900–1949a 0.63 0.35 0.69 2.83

1950–2007 2.43 1.58 1.90 1.14

1950–1989 2.85 1.75 2.27 1.02

Post-1990 1.50 0.15 1.37 1.16

Table 1. Rates of Growth of U.S. Average Yields for Selected Crops
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and, for developed countries as a group, 
wheat yields actually declined over 
the 1990–2006 period. Global maize 
yields grew during 1990–2006 at an 
average rate of 1.59 percent per year 
compared with 2.21 percent per year 
for 1961– 1989. Likewise, rice yields 
grew at less than 1.0 percent per year 
after 1990, less than half the average 
growth rate for the pre-1990 period. 

Land, Labor,  
and Multi-factor Productivity
In 2002, in aggregate terms, U.S. agri-
culture produced more than five times 
the quantity of agricultural output pro-
duced in 1910. The 1.82 percent per 
year increase in output over 1910–2002 
was achieved with only a 0.36 percent 
per year increase in the total quantity 
of inputs. Consequently, between 1911 
and 2002, U.S. agricultural land produc-
tivity (output per unit of land) increased 
by a factor of 4.4, labor productiv-
ity increased by a factor of 15.3 and, 
accounting for all measurable inputs, 
multi-factor productivity increased by a 
factor of 4.1. Impressive as the long-run 
productivity gains undoubtedly are, they 
mask a more recent slowdown in the 
rates of productivity increase. Prior to 
the 1950s, U.S. land, labor, and multi-
factor productivity grew comparatively 
slowly (Table 3). The average rates of 
productivity growth picked up consider-
ably during the subsequent four decades 
1950–1989, averaging 4.11 percent per 
year for labor productivity, 1.88 percent 

per year for land productivity, and 2.11 
percent per year for multi-factor produc-
tivity. A third phase, beginning in 1990 
(and, in this instance, running to 2002, 
the last year for which our productivity 
estimates are currently available), saw a 
sharp downturn in the rates of growth of 
all three productivity measures. Notably, 
during the period 1990–2002 labor pro-
ductivity and multi-factor productivity 
grew at half, or less than half, the corre-
sponding rate for the period 1950–1989. 

A similar slowdown is evident in 
global measures of land and labor pro-
ductivity growth during the post-1989 
period compared with the preceding 
three decades. Among the world’s top 
20 producers (according to their 2005 
value of agricultural output) after 
setting aside the large and in many 
respects exceptional case of China, 
land and labor productivity growth 
slowed significantly in the post-1989 
period (Table 4). Across the rest of the 
world (i.e., after setting aside the top 20 
producing countries), on average, the 
slowdown is even more pronounced. 
For this group of countries, land pro-
ductivity grew by 1.83 percent per 
year during the period 1961–1989 but 
only 0.88 percent per year thereafter; 
labor productivity grew by 1.08 per-
cent per year prior to 1990 but barely 
budged during the period 1990–2005. 

Research Spending
The increases in agricultural produc-
tion and the resulting real price trends 

over the past 50 years and longer are 
attributable in large part to improve-
ments in agricultural productivity 
achieved through technological changes 
enabled by investments in agricultural 
R&D. Similarly, the recent slowdown 
in productivity growth reflects an ear-
lier slowdown in the growth rate of 
total spending on agricultural R&D 
and a redirection of the funds away 
from farm productivity. From 1951 
to 2006, in inflation-adjusted terms, 
total U.S. public spending on agricul-
tural research grew by 1.84 percent per 
year; but from 1981 to 2006, spending 
growth slowed to only 0.45 percent 
per year. Similar shifts in agricultural 
research spending have been observed 
in at least some other countries. 

Worldwide, public investment in 
agricultural R&D increased by 35 per-
cent in inflation-adjusted terms between 
1981 and 2000—from an estimated 
$14.2 billion to $20.3 billion in real 
(year 2000) international dollars. It 
grew faster in less-developed countries 
and the developing world now accounts 
for about half of global public-sector 
spending—up from an estimated 41 
percent share in 1980. However, devel-
oping countries account for only about 
one-third of the world’s total agricul-
tural R&D spending when private 
investments are included, and agricul-
tural research intensities (expressing 
agricultural R&D spending as a per-
centage of agricultural gross domestic 

Source:  Alston, Anderson, James, and Pardey 
(2009).

Productivity

Period Labor Land
Multi- 
Factor

percent per year

1911–2002 3.00 1.64 1.56

1911–1949 2.38 1.42 1.24

1950–2002 3.50 1.87 1.86

1950–1989 4.11 1.88 2.11

Post-1990 1.59 1.58 1.01

Table 3. U.S Agricultural Productivity 
Growth Rate by  Period, 1911-2002

	  	  	

Group Maize Wheat Rice

1961–89 1990–06 1961–89 1990–06 1961–89 1990–06

percent per year

World 2.21 1.59 2.78 0.55 2.19 0.97

Developing 2.53 1.92 3.76 1.43 2.34 1.01

Developed 2.50 1.67 2.41 –0.13 0.77 0.73

  Western Europe 3.65 1.74 3.25 0.86 0.33 0.53

  Eastern Europe 2.62 2.45 3.29 –1.27 –0.61 3.63

  North America 2.20 1.43 1.58 0.19 1.87 1.35
Source: Calculated by the authors as described in Alston, Beddow, and Pardey (2009).

Table 2. Rates of Growth of Global Average Yields for Selected Crops
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Land Productivity Labor Productivity

Group 1961–1989 1990–2005 1961–1989 1990–2005

Developing Countries 2.60 3.00 1.60 2.56

     excl. China 2.47 2.29 1.49 1.49

Developed Countries 1.71 0.27 3.81 2.89

World 2.04 1.84 1.12 1.37

     excl. China 1.93 1.20 1.23 0.42

     excl. China & USSR 1.93 1.58 1.14 0.73

Top 20 Producers 2.08 2.18 1.14 1.78

     excl. China 1.98 1.38 1.32 0.63

Other Producers 1.83 0.88 1.08 0.07
Source: Calculated by the authors as described in Alston, Beddow, and Pardey (2009).

Table 4. Growth in Agricultural Land and Labor Productivity Worldwide, 1961–2005
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product) in developing countries are 
generally static and remain much lower 
than in the developed countries. 

A notable feature of the trends was 
the contraction in growth of support 
for public agricultural R&D among 
developed countries. While spending 
in the United States increased in the 
latter half of the 1990s, albeit more 
slowly than in preceding decades, 
public agricultural R&D was massively 
reduced in Japan (and also, to a lesser 
degree, in several European countries) 
towards the end of the 1990s, leading 
to a reduction in the rate of increase 
in developed-country spending as a 
whole for the decade. More recent data, 
where available, reinforce the longer-
term trends. Specifically, support for 
publicly performed agricultural R&D 
among developed countries is being 
scaled back, or growing more slowly, 
and R&D agendas have drifted away 
from productivity gains in food staples 
towards concerns for the environmental 
effects of agriculture, food safety and 
other aspects of food quality, and the 
medical, energy, and industrial uses of 
agricultural commodities. Given the 
role of international spillovers of agri-
cultural technology, a continuation of 
the recent trends in funding, policy, 
and markets is likely to have significant 
effects on the long-term productiv-
ity path for food staples in developed 
and developing countries alike. 

Assessment
The hundreds of country-specific stud-
ies reported in the professional agri-
cultural economics literature reveal a 
strong association between agricultural 
productivity improvements in a given 
year and spending on agricultural 
research and extension over the previ-
ous 30 years and more. We suspect that 
substantial shares of the slowdown in 
productivity growth observed during 
the past decade or so are attribut-
able in significant part to a slowdown 
in the rate of growth in spending on 

agricultural R&D during the previ-
ous decade or two. The observed shifts 
in that research spending away from 
productivity-oriented research would 
serve to amplify the slowdown in pro-
ductivity growth. Thus, the slowdown 
in R&D spending is likely to have con-
tributed to the current high commod-
ity prices, though other factors were 
responsible for most of the recent rapid 
increases. An implication of our analy-
sis is that a restoration of the growth in 
spending on agricultural R&D may be 
necessary to prevent a longer-term food 
price crisis of a more enduring nature. 
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How do increases in the cost of 
food affect the world’s poor 
consumers? Standard demand 

theory tells us that there will be two 
important effects. First, there is a sub-
stitution effect: changes in the price of 
food relative to other goods will lead to 
a decrease in (compensated) demand 
for food. Second, there is an income 
effect: an increase in the price of food 
reduces the remaining budget avail-
able for purchases of all goods. This 
much is true for all consumers, rich and 
poor. But here we are guided by one of 
the oldest and most robust of empiri-
cal observations regarding consumer 
demand in economics: Engel’s Law, 
derived from analysis of household 
budgets of working-class Belgians in the 
nineteenth century. Engel’s statement 
of the eponymous law is sometimes 
translated as “The poorer the family, 
the greater the proportion of its total 
expenditure that must be devoted to 
the provision of food.” The size of the 
income effect will be larger for poor 
consumers than for rich ones. Engel’s 
Law is buttressed by common sense: 
at very low levels of income, the threat 
of starvation limits the consumer’s 
ability to substitute away from food 
and so increases in food prices have 
a larger effect on poor households. 

Engel noted an important corol-
lary: the share of total expenditures 
devoted to food is “the best measure 
of the material standard of living.” It 
follows, then, that it is the consum-
ers with the lowest “material standard 
of living” that will be most harmed by 
an increase in food prices. This corol-
lary goes beyond the general observa-
tion that increases in prices hurt poor 
households just because they are poor. 
Poorer households are more vulnerable 

Food Prices and the Welfare of Poor Consumers
Ethan Ligon

Increases in food prices will increase 
the number of the world’s poor and 
will have the greatest impact on the 
very poorest. But the most visible 
impact will not be to nutrition.

The most visible consequences of a large 
increase in food prices are likely to be 
decreases in schooling rates, health 
expenditures, and other similar investments as 
the need to purchase food—at higher prices—
crowds out expenditures on other goods. 

iStockphoto

to increases in food prices than they are 
to increases in other prices. This corol-
lary may seem obvious, but it actually 
is not predicted by standard economic 
models, which generally assume that 
the budget share of food is constant. 

It is not all about food! The main 
consequence of sharply increased prices 
for food staples is not that more poor 
people go hungry, or that we will see 
sharp increases in malnutrition. Indeed, 
nutrition may even improve—as house-
holds substitute from preferred diets to 
more basic foodstuffs, they may be less 
happy but better nourished. Instead, 
the main consequence of increased 
food prices is that poor consumers, 
forced to devote a larger share of their 
budgets to food, will have to reduce 
expenditures on other important things, 
including investments in health, edu-
cation, and other nonfood items. 

Modeling Consumer Behavior 
To try to understand the effects of sharp 
increases in food prices for the welfare 
of the world’s poor, it is useful to employ 
a simple economic model. The model 
is as standardized as possible, but must 
accommodate two important real-world 
features often missed by the simplest 
models. First, the share of food expendi-
tures in the budget should fall as income 
increases. Second, the expenditure elas-
ticity of food should fall below one for 
wealthy consumers. The expenditure 
elasticity can be thought of as the rate 
at which food expenditures increase 
relative to the rate at which total expen-
ditures increase. In general, expenditure 
elasticities are one of the main tools that 
economists use to measure the way in 
which demand varies by wealth. In the 
specific case of food, it is well known 
that changes in the total expenditures 
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of wealthy households result in much 
smaller changes in food expendi-
tures for those same households. 

I have chosen values of parameters 
to roughly match some features of the 
real world. Because we want the model 
to capture the fact that expenditure elas-
ticities of food demand can vary with 
wealth, we use what I will term a “vari-
able elasticity of substitution” system 
of demands. This system uses a slightly 
richer parameterization of utility func-
tions than is usual in applied work. 

A household’s utility depends on 
its consumption of both food and non-
food goods. The approach adopted 
here differs from the usual approach in 
two ways. First, there is a (very small) 
subsistence level of food expenditure 
required to survive. Second (and much 
more important for the present exer-
cise), people are assumed to be much 
more sensitive to variation in their food 
consumption than they are to variation 
in their consumption of other goods. 

I use data on food expenditure elas-
ticities and budget shares estimated 
from populations with very different 

levels of wealth and find values of 
preference parameters that allow the 
assumed demand system to match them. 
These include, on the poor end, data 
from rural households in the state of 
Maharashtra in India in 1983, estimates 
of food expenditure elasticities in the 
United Kingdom in 1983, and estimates 
for food shares from a large collection of 
poverty assessment surveys conducted 
by the World Bank. Choosing prefer-
ence parameters to fit the different food-
share expenditure elasticities reported 
by these sources, generates an estimate 
of a subsistence level of food consump-
tion and an estimate that households 
are roughly four times more sensitive to 
variation in food consumption than they 
are to variation in nonfood consump-
tion. The aim is to better model how 
(or whether) the poor become rich over 
time by making the model match data 
from both poor and rich populations. 

I define a poor consumer as one 
whose expenditures on food exceed 
half of the total budget—at 2005 prices, 
a poor household has a total expendi-
ture of less than about $2 per day, as 
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shown in Figure 1. At such low levels 
of expenditure, one might suppose that 
there could not be a great deal of varia-
tion in the composition of budgets but, 
in fact, there is a great deal of varia-
tion in expenditure shares among the 
poor. For the very poorest (with total 
expenditures of pennies per day), the 
total share of food approaches one. But 
even slightly richer people have very 
different budgets, as expenditures on 
nonfood items (e.g., clothing, shelter, 
medicine) increase much more rapidly 
than do food expenditures as one crawls 
away from the barest subsistence.

When a consumer’s expenditures 
fall, the shortfall will affect nonfood 
more than food, regardless of expen-
diture level. As shown in Figure 2, 
when a poor (less than $2 per day in 
expenditures) consumer suffers even 
a small reduction in income, there 
can be a very large impact on how the 
budget is allocated. In particular, the 
need for food can crowd out expendi-
tures on other goods or investments. 

A large increase in food prices would 
have a dramatic impact on the number 
of poor people worldwide. Figure 3 
illustrates the effects of a 50 percent 
increase in food prices on expenditure 
shares for differently situated con-
sumers. From the figure, we can see 
that an increase in food prices of this 
magnitude changes the level of total 
expenditures below which food shares 
are greater than one half from about 
$2.00 to about $2.50. Engel’s corol-
lary then suggests that, in the face of a 
50 percent increase in food prices, the 
poverty line should also increase to 
$2.80. Combining this estimate with 
estimates of the cumulative distribu-
tion of world income indicates that 
this increase in food prices would yield 
an increase of roughly 30 percent in 
the total number of the world’s poor. 

Yet noting that there would be a 30 
percent increase in the number of poor 
only begins to get at the consequences of 
such a large increase in food prices. Not 
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only would there be many more poor, 
but the poorest would be most hurt. 
Wealthier consumers with low food 
expenditure shares are not much harmed 
by even quite large increases in food 
costs, but in the face of a 50 percent 
increase in food prices, a poor household 
will have to cut nonfood expenditures by 
more—for the poorest households, 
much more—than 50 percent. For 
example, the average rural Maharashtran 
household in 1983 spent 80 percent of 
its income on food. A 50 percent 
increase in food prices would cause this 
household to decrease its nonfood con-
sumption by more than 80 percent and 
its food consumption by 44 percent.  

Ethan Ligon is an associate professor in the 
Department of Agricultural and Resource 
Economics at UC Berkeley. He can be contacted 
by e-mail at ligon@are.berkeley.edu. 

Conclusion 
Two simple facts about food demand— 
that the share of food expenditures 
in the consumer’s budget falls as total 
expenditures increase, and that for 
wealthy households the expenditure 
elasticity of food demand is less than 
one—combined with estimates of house-
hold food expenditure elasticities imply 
enough of the structure of the demand 
system to draw some fairly robust con-
clusions about the effects of increases 
in food prices on poor households. 

Taking a poor household to be 
one who spends more than half of its 
income on food, a 50 percent increase 
in food prices implies an increase in the 

poverty line from about $2.00 to about 
$2.80 and a global increase of roughly 
30 percent in the total number of poor 
households. The poorest households, 
having the largest budget devoted to 
food, are harmed the most, and this 
harm is most visibly manifested not in 
reductions in food consumption and 
consequent malnutrition, but in reduc-
tions in nonfood expenditures and 
investments. The most visible conse-
quences of a large increase in food prices 
are likely to be decreases in schooling 
rates, health expenditures, and other 
similar investments, as the need to pur-
chase food at higher prices overwhelms 
the need to spend on other goods. 
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The global food crisis has made the 
headlines for the last year. Govern-
ments and international organiza-

tions have shown concern and poor 
people have expressed discontent in the 
streets and in polling booths. The main 
symptom of the crisis has been sharply 
rising food prices on international com-
modity markets, reaching 120 percent 
for wheat, 140 percent for maize, and 
150 percent for rice and soybean oil over 
the period extending from mid-2005 to 
mid-2008. The causes of the price 
increases have been extensively 
described, so we do not need to return to 
those here. We focus instead on the con-
sequences. Because food is so important 
in poor people’s consumption budgets, 
our concern has to be with​​ (1) the 
impact of rising prices on vulnerable 
countries that have a weak capacity to 
protect against price increases on the 
international market and to organize 
policy responses to protect their poor, 
and (2) the impact within these coun-
tries on the vulnerable poor who are 
most exposed to price changes and least 
protected by policy interventions. We 
first characterize who these categories 
represent and how they are exposed to 
the food crisis. We then ask what has 
been done to respond to the food crisis, 

reviewing policy interventions already in 
place. We note that policy interventions, 
in spite of being extensively discussed, 
have been improperly defined and tar-
geted relative to the nature of the prob-
lem to make them effective for the 
intended purpose. This takes us to the 
thesis of this paper—namely, that too 
much attention has been given to trade 
policy adjustments and targeted social 
safety nets and not enough to the role 
that agriculture can play in reducing the 
social costs of the food crisis, in both the 
short and the medium run. Agriculture 
has been neglected and poorly under-
stood in the past as to what it can do for 
development. This neglect is among the 
factors contributing to the current food 
crisis. While the crisis has elevated con-
cern about access to food for the poor, 
use of agriculture as the main instru-
ment for policy response in the case of 
the most vulnerable countries and the 
most vulnerable people within these 
countries continues to be insufficient.

Uneven Pass-Through
There is no doubt that international 
market prices for major staple foods—
wheat, rice, maize, and soybean oil—
have increased sharply and are likely 
to remain high for the next 10–15 
years in spite of the decline from peak 
prices in June 2008. What has been 
neglected is a look in greater detail 
at how much pass-through there has 
been from international to domestic 
retail prices. This is important because 
some countries have in fact been able 
to shelter their domestic markets from 
international commodity prices, avoid-
ing a food crisis, while others have 
borne the full brunt of rising prices.

As an example of uneven transmis-
sion, we show in Figure 1 real border 

prices and real consumer prices for rice 
in Burkina Faso and India. We see strong 
pass-through in the first case but very 
limited in the second. In general, among 
importing countries, high- and middle- 
income countries have had more capac-
ity to restrain pass-through than poor 
countries. This gives a sense that some 
countries are more vulnerable to inter-
national price movements than others. 

The Vulnerable Countries
Countries are more vulnerable to rising 
international food prices if they meet 
three criteria:
1. High food dependency as measured by 

the share of cereal imports in total 
cereal consumption.

2. High food import burdens as measured 
by the share of cereal imports in total 
imports.

3. Low income as measured by a gross 
national income (GNI) per capita in 
2006 of less than $905 or lower- 
middle-income with a GNI per capita 
between $906 and $3,595. With low 
income comes weaker policy, fiscal, 
and administrative capacities to 
respond to a crisis.
Countries are classified according to 

these criteria in Table 1. It shows that 
most of the poor vulnerable countries 
are in Sub-Saharan Africa and Central 
Asia, but also include Haiti, Mongo-
lia, Papua New Guinea, Bangladesh, 
and Yemen. Together, these countries 
account for 900 million people, a rural 
population of 630 million represent-
ing 70 percent of the total population, a 
rural poverty rate of 84 percent with a 
$2 per day poverty line, and a poor rural 
population of 530 million represent-
ing 73 percent of the total number of 
poor. For countries for which data are 
available, fiscal revenues are very weak, 

The Global Food Crisis:  
Identification of the Vulnerable and Policy Responses
Alain de Janvry and Elisabeth Sadoulet

Seventy-five percent of the world poor 
are rural people. Half a billion of them 
are located in countries both vulnerable 
to rising food prices and with weak 
capacity to provide social safety nets. 
For them, agriculture must be the main 
instrument to respond to the food crisis 
and escape poverty.
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accounting for only 15 percent of GDP. 
Foreign aid is very important, account-
ing on average for 70 percent of central 
government expenditures. Policy space 
to reduce tariffs on imported foods is 
very limited, with a nominal rate of taxa-
tion on the order of only 10 percent for 
agriculture-based countries in the World 
Bank’s World Development Report 
(WDR) for 2008. Reducing import 
tariffs on food is a nearly insignificant 
policy instrument in the face of price 
increases on the order of 150 percent. 

The message here is that a very large 
number of world poor are located in 
countries vulnerable to international food 
price shocks. These countries have very 
little policy space to manipulate domestic 
prices. As a consequence, price transmis-
sion is high. They also have very limited 
fiscal and administrative capacity with 
which to organize safety nets to protect 
their poor from rising food prices. An 
overwhelming majority of these poor are 
rural and are the poorest of the poor. It is 
that population that should be of concern 
in organizing responses to the food crisis.

The Vulnerable Poor
Poor rural people can be landed or not, 
and if landed, they can be net sellers 
or net buyers of food. Poor small-
holders who are net buyers will lose 
from a rise in the price of food. How 
many of the country’s total poor 
are in that category? The answer 
is a surprisingly large percentage. 
We show in Table 2 data for two 
vulnerable low-income countries 
(Ethiopia and Bangladesh), two 
vulnerable lower-middle-income 
countries (Bolivia and Guatemala), 
and two nonvulnerable low-income 
countries (India and Vietnam). 
They show that smallholders tend 
to be a majority of a country’s poor. 
They also show that a large share 
of these poor smallholders tend to 
be net buyers of food. In Bangla-
desh, for example, 80 percent of 
the poor are smallholders and 62 

Food 
Dependency

Food Import 
Burden

Cereal 
Imports/Cereal 
Consumption

 
Cereal Imports/
Total Imports

Vulnerability 
to Food 
Crisis

Low-Income Countries  
(GNI per capita, 
in 2006 < $905)

Lower-Middle-Income 
Countries (GNI per capita, 

in 2006 $906–$3,595)

High High Most 
vulnerable

CongoDR, Cote d’Ivoire, 
Eritrea, Gambia, Guinea-
Bissau, Haiti, Liberia, 
Mauritania, Mongolia, 
Papua New Guinea, 
Senegal, Tajikistan

Azerbajian, Egypt, 
Jamaica, Morocco, Peru, 
Swaziland, Tunisia

Low High Highly
vulnerable

Afghanistan, Bangladesh, 
Benin, Burkina Faso, Burundi, 
Central Africa Rep, Ethiopia, 
Ghana, Guinea, Kenya, 
Kyrgyzstan, Madagascar, 
Malawi, Mali, Mozambique, 
Niger, Nigeria, Rwanda, Sierra 
Leone, Sudan, Tanzania, 
Togo, Uganda, Uzbekistan, 
Yemen, Zambia, Zimbabwe 

Bhutan, Bolivia, 
Cameroon, Sri Lanka, 
Suriname, Syria

High Low Somewhat
vulnerable

Somalia, Timor, Yemen Angola, Cuba, Dominican 
Rep, El Salvador, 
Guatemala, Honduras, 
Jordan, Namibia

Table 1. Countries Vulnerable to an International Food Price Shock

180

160

140

120

100

80

Pr
ic

e 
(In

de
x 

Ja
n 

20
06

=1
00

)

Consumer Price	 Border Price	
Jan-06	 Jul-06	 Jan-07	 Jul-07	 Jan-08	 Jul-08

Burkina Faso: Price of Rice, January 2006 to July 2008

Figure 1. Price Transmission in Burkina Faso and India
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Bolivia Guatemala Ethiopia Bangladesh India Vietnam

Share of Smallholders in Total Poor (%) 60 48 64 80 81 88

Share of Net Buyers Among Poor Smallholders (%) 67 93 44 62 62 51

percent of the poor smallholders are 
net buyers of food. In the end, poor 
net-buyer smallholders thus represent 
50 percent of the country’s poor. They 
are poorer among the poor, as they are 
a higher share of the poor on the basis 
of a $1 rather than a $2 poverty line.

Policy Responses
Policy responses follow three lines 
of action: use policy instruments 
to reduce consumer prices, set up 
safety nets to provide access to cheap 
food to the targeted poor, and/or 
focus on supply response in agricul-
ture. These three types of interven-
tions are the instruments used by 
the World Bank in its Global Food 
Crisis Response Program (Table 3).
1. Price policy to reduce consumer prices
Vulnerable countries are net importers. 
Policy instruments that allow for them 
to manipulate domestic food prices 
include reducing import tariffs and 
introducing food price subsidies. These 
instruments are basically ineffective. 
Tariffs that remain after years of 
pressure to liberalize trade are already 
very low and they do not have the fiscal 
resources necessary to subsidize food. 

Because of weak fiscality, import 
tariffs are an important contribution 
to government tax revenues. For this 
reason, the World Bank’s Global Food 
Crisis Response Program has focused 
on compensating governments for the 
loss of fiscal revenues when lowering 
tariffs on imported foods. As can be 
seen in Table 3, 32 percent of the par-
ticipating countries receive this type 
of assistance. This is important to help 
governments maintain their expenditure 
programs. However, it can make only a 
marginal contribution to reducing the 
impact of the food crisis on the poor 

via lower prices for main staple foods. 
2. Access to food: safety net programs
Middle-income countries such as 
Mexico and Brazil and low-income 
countries with strong administrative 
capacity such as India can organize 
extensive safety net programs to 
provide the poor with access to food. 
This can take the form of targeted food 
subsidies, targeted cash transfers, food-
for-work or workfare programs, and 
targeted conditional cash transfers. 
These programs require not only fiscal 
resources but also strong administrative 
capacity, which is usually missing in 
low-income vulnerable countries. In 
such countries, safety net programs 
are implementable mainly in the urban 
environment or for children through 
schools, an institution already in place. 
Yet the majority of the poor are rural and 
hard to reach through these programs. 

The main policy instrument used 
under the Global Food Response Pro-
gram is to help countries introduce safety 
nets for those affected by the food crisis, 
with 68 percent of participating coun-
tries following this approach (Table 3). 
For the rural poor, school feeding pro-
grams are relatively easy to administer 
and make very important contributions 
in reducing the educational and health 
irreversibilities of a price shock on chil-
dren. At the same time, they are not 
reaching the majority of the poor, espe-
cially those who are rural smallholders.
3. Supply response in agriculture
Given who the poor are in vulnerable 
countries—mainly rural people, a major-
ity of them landed, even if endowed with 
only a small plot of land—and given the 
weakness of the policy instruments that 
would be effective in middle- and high-
income countries to respond to the food 
crisis (lowering the price of food and 

establishing safety net programs), agri-
culture has to be the main instrument 
for a response in vulnerable countries 
and for vulnerable people. In a sense, 
the fact that the poor are so close to the 
land in these countries creates an oppor-
tunity to use agriculture effectively for 
that purpose. Two types of responses 
are available: (1) short-run next harvest 
responses that aim to reduce the gap in 
land productivity for smallholders who 
depend heavily on home production for 
family consumption, and (2) medium-
run responses that restore the role of 
agriculture on development and succeed 
in bringing a Green Revolution to Africa, 
specific to its own conditions, as argued 
in the WDR 2008. Both require attention 
that agriculture has not received and 
more effective approaches than those 
used in the past. We take each in turn.

“Next Harvest” Food  
Security Programs
Simulations of the impact of rising food 
prices for India and Guatemala show 
that, among all of the poor suffering 
from the food crisis, smallholders rep-
resent as much as 82 percent of the total 
in India and 57 percent in Guatemala. 
These are smallholder farmers who 
have access to land yet must buy on the 
market to cover shortfalls in production 
relative to consumption. They lose from 
rising food prices, but have the capacity 
to respond by producing more for home 
consumption. Inspection of the levels of 
gross output per hectare they generate 
on the plots of land they control shows 
large gaps relative to potential. In Guate-
mala, for instance, gross production per 
hectare of farmers losing from the food 
crisis is about 30 percent of those gain-
ing from the food crisis at equality of 
farm size. The expectation is that this is 

Table 2. Households Vulnerable to a Domestic Food Price Shock
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Program 
Amount 

(million US$) 

Number of Interventions

Number of 
Countries

Price  
Policy

Safety Nets Agriculture 
Short Run

Agriculture 
Medium Run

31 581 10 21 14 12

Table 3. Global Food Crisis Response Program in Low & Lower Middle-Income Countriesdue to very low levels of input use, espe-
cially new seeds and chemical fertilizers, 
among subsistence-oriented farmers. 

A “next harvest” food security pro-
gram would aim to reduce the land 
productivity gap in subsistence farming. 
For this, it would address the market 
failures that affect subsistence farmers, 
particularly in accessing seeds, fertilizers, 
and basic tools. It would offer subsi-
dies for these inputs through vouchers 
redeemable in the private agro-dealer 
sector. It would complement access to 
these inputs with technical assistance 
provided by Non-Governmental Orga-
nizations (NGOs) that understand 
subsistence agriculture. These farm-
ing systems are quite different from 
more market-oriented agriculture as 
they are based on the principles of low 
external input use, diversity of crops 
and activities, and resilience to shocks 
to ensure food security. They take the 
form of the “milpa” in Mexico and the 
“conuco” in the Dominican Republic. 
Few extensionists in the public sector 
understand this type of agriculture, and 
it has been largely shunned by formal 
research institutions. Input subsidies are 
viewed with suspicion by most donors 
because they have so frequently been 
mismanaged and abused. Improving 
land productivity in subsistence farming 
is a road to production of a marketed 
surplus, adding to cash income. Diver-
sification on the basis of comparative 
advantage, toward high-value crops 
and animal/fish activities in particular, 
can subsequently help increase mon-
etary incomes. Improved production 
for home consumption is thus both a 
solution to the food crisis for the rural 
poor and a pathway out of poverty based 
on competitive smallholder farming.

The calculus of subsidies should 
not be made in terms of the oppor-
tunity cost of resources in alternative 
sources of growth, but in terms of the 
opportunity cost of providing food 
security to these households. The fact 
that they have access to plots of land 

and generally sub-utilized family labor 
likely makes it cheaper than approaches 
based on price subsidies or safety nets.

Agriculture for Development
In the medium run, agriculture has to 
be the anchor for the food security of 
the rural poor. Yet we should recall that 
agriculture has been badly neglected by 
governments and international donors 
over the last 25 years, in part precipitat-
ing the current food crisis. The share 
of agriculture in public expenditures 
in most Sub-Saharan African countries 
is on the order of 4 percent compared 
to the 10 percent provided by the New 
Partnership for African Development 
(www.nepad.org) objective. Overseas 
development assistance going to agri-
culture has fallen from 12 percent 
in 1990 to some 4 percent today, in 
spite of a non-declining 75 percent 
of world poverty remaining rural. 

Will the alarm bell of the food crisis 
be sufficient to restore interest in using 
agriculture for development and, in so 
doing, address the food crisis and avoid 
the recurrence of such incidents? For 
Sub-Saharan Africa in particular, this 
requires engineering a unique Green 
Revolution able to significantly increase 
productivity in agriculture. Success will 
require: (1) developing participatory na-
tional agendas that strategically position 
agriculture in relation to the specificity 
of local opportunities and constraints; 
(2) reversing the neglect of agriculture 
by governments and donors; (3) adapt-
ing the Green Revolution methodology 
to the conditions of Africa characterized 
by heterogeneity, multiple constraints, 
small countries, and severe resource 
constraints; and (4) extending the Green 
Revolution beyond staple foods toward 
high-value crops and the rural nonfarm 

economy. It will be important to 
approach the problem as an opportunity 
to innovate and learn, not as a blueprint 
that can be drafted and implemented. 

Conclusion
The world food crisis was man-made and 
it requires a broad effort to be overcome 
and avoided in the future. Given the 
nature of world poverty, the main solu-
tion to the food crisis for the most vul-
nerable countries and the most vulnera-
ble people has to come from agriculture, 
both through short- and medium-run 
responses. For this to happen, serious 
efforts must be made on four fronts:
1. Increase awareness of what agriculture 

can do to reduce hunger and poverty.
2. Identify options for effective invest-

ments in agriculture-based projects.
3. Develop capacities in using agriculture 

for development at the individual, col-
lective, national, and international 
level.

4. Mobilize political support to elevate 
agriculture in government and donor 
priorities.

For futher reading, the authors  
recommend the following sources:

World Bank. World Development 
Report 2008, Agriculture for Devel-
opment. Washington DC: The World 
Bank, 2007.

World Bank. Commodity Markets 
Review. November 12. Washington 
DC: DECPG, The World Bank, 2008.

Alain de Janvry and Elisabeth Sadoulet are both  
professors in the Department of Agricultural 
and Resource Economics at UC Berkeley. They 
can be reached at alain@are.berkeley.edu and 
sadoulet@are.berkeley.edu, respectively. 



Giannini Foundation of Agricultural Economics  •  University of California22

	 Giannini Foundation of Agricultural Economics  
Members, Associate Members, and Emeriti*

Irma Adelman* adelman@are.berkeley.edu
Julian M. Alston julian@primal.ucdavis.edu Economics of government policy affecting agriculture, natural resources, economic development
Michael L. Anderson mlanderson@berkeley.edu Environmental economics, health economics, applied econometrics
Maximilian Auffhammer auffhammer@berkeley.edu Environmental economics, econometrics 

Kenneth Baerenklau ken.baerenklau@ucr.edu Environmental and natural resource economics, nonpoint source pollution control, conservation technology adoption, 
nonmarket valuation

Peter Berck peter@are.berkeley.edu Environment, renewable resources, water economics, portfolio choice, risk and futures
Steven C. Blank sblank@primal.ucdavis.edu Financial management, risk and decision-making, risk management tools, management methods
Stephen R. Boucher boucher@primal.ucdavis.edu Microeconomics of agricultural development, rural credit markets, agrarian contracts, economics of information and 

uncertainty
Oscar R. Burt* oburt2@unl.edu

L. J. (Bees) Butler butler@primal.ucdavis.edu Dairy production, marketing and policy, agricultural and natural resource policy, biotechnology, technological 
change, public policy issues

Hoy F. Carman* carman@primal.ucdavis.edu Agricultural marketing, marketing policy impacts, and impacts of taxation
Colin A. Carter colin@primal.ucdavis.edu Commodity markets, international trade
Harold O. Carter* hocarter@ucdavis.edu
James A. Chalfant jim@primal.ucdavis.edu Econometrics, agricultural marketing and demand analysis, risk and uncertainty, agricultural production and supply, 

environmental economics
Roberta L. Cook cook@primal.ucdavis.edu Food distribution, fresh fruit and vegetable marketing, international competition and trade, Mexican horticultural 

industry, food safety
Ariel Dinar ariel.dinar@ucr.edu Environmental and resource economics and policy, water quantity/quality conflicts and cooperation, climate change 

impact and adaptation, agricultural extension
Alain de Janvry alain@are.berkeley.edu Agricultural policy and rural development in developing countries, including price policy, technological change, 

land reform, and integrated rural development projects	
Dan Dooley Dan.Dooley@ucop.edu Vice-president, Division of Agriculture and Natural Resources (ANR)
Kenneth Farrell* kenneth.farrell@ucop.edu
Y. Hossein Farzin farzin@primal.ucdavis.edu Environmental and natural resource economics, development economics, energy economics, applied 

microeconomics
Linda Fernandez linda.fernandez@ucr.edu Environmental and natural resource economics, international trade and transboundary pollution, environmental 

policy analysis
Anthony C. Fisher fisher@are.berkeley.edu Environmental and resource economics, climate change, decisions under uncertainty
Ben C. French*
B. Delworth Gardner* bdg@email.byu.edu
Leon Garoyan*
J. Keith Gilless gilless@nature.berkeley.edu Forest economics, management, wildland fire management, regional economics, forest industries and trade
George Goldman* goldman@are.berkeley.edu Regional economics, public sector economics
Rachael E. Goodhue goodhue@primal.ucdavis.edu Agricultural marketing and organization, industrial organization, contracting, agricultural and environmental 

regulation
Richard D. Green green@primal.ucdavis.edu Econometrics, demand analysis, advertising and promotion
W. Michael Hanemann hanemann@are.berkeley.edu Economics of the environment, nonmarket valuation, economics of water, economics of climate change, economics 

of irreversibility, disaggregate choice modeling
Shermain Hardesty shermain@primal.ucdavis.edu Small farms, cooperative theory, management and finance, food marketing systems

Ann Harrison harrison@are.berkeley.edu Trade policy, foreign investment, globalization, developing countries

Arthur M. Havenner havenner@primal.ucdavis.edu Time series analysis, forecasting, econometrics, optimal control
Dale M. Heien* dmheien@ucdavis.edu

Richard E. Howitt howitt@primal.ucdavis.edu Resource economics, environmental economics, quantitative methods, econometrics, operations research

Lovell S. Jarvis jarvis@primal.ucdavis.edu Ag and econ development, international trade, environmental and resource econ, technological change, ag labor
Warren E. Johnston* wejohnston@ucdavis.edu Commercial agriculture, land valuation, resources, fishing
Desmond A. Jolly* djolly@primal.ucdavis.edu
George G. Judge* judge@are.berkeley.edu Econometrics
Larry S. Karp karp@are.berkeley.edu International trade policy, industrial organization, environmental and resource economics, dynamic games
Karen M. Klonsky klonsky@primal.ucdavis.edu Farm management and production, sustainable agriculture, organic agriculture
Keith Knapp keith.knapp@ucr.edu Water resource economics, natural resource and environmental aspects of agricultural production, economic 

growth, sustainability
Sylvia Lane*
Douglas Larson larson@primal.ucdavis.edu Environmental and natural resource economics, nonmarket valuation, risk and uncertainty, microeconomic theory, 

applied welfare economics, commercial fisheries policy
Elmer W. Learn*
Hyunok Lee hyunok@primal.ucdavis.edu California agriculture, risk management, trade, agricultural policy



23Giannini Foundation of Agricultural Economics  •  University of California

Ethan Ligon ligon@are.berkeley.edu Growth and development, agricultural contracts, applied econometrics, risk and insurance
C.-Y. Cynthia Lin cclin@primal.ucdavis.edu Environmental and natural resource economics, energy economics, industrial organization, applied microeconomics
Peter H. Lindert phlindert@ucdavis.edu Modern economic history, agricultural history, fiscal redistribution, inequality
Samuel H. Logan*
Travis Lybbert tlybbert@ucdavis.edu Economic development, poverty dynamics, risk and uncertainty, technology transfer and adoption, intellectual 

property, environment and biodiversity
Jeremy Magruder jmagruder@are.berkeley.edu Labor markets; economics in poor countries

Philip L. Martin martin@primal.ucdavis.edu Immigration, farm labor, economic development
Alex F. McCalla* alex@primal.ucdavis.edu Agricultural policy, international trade, agriculture and economic development, world food policy

Chester McCorkle*

William McKillop* mckillop@nature.berkeley.edu

Pierre Mérel merel@primal.ucdavis.edu Agricultural policy, industrial organization, trade policy, geographical indicators, food quality

Edward Miguel emiguel@econ.berkeley.edu Development economics
Catherine Morrison 
Paul

cjmpaul@primal.ucdavis.edu Production structure, cost economies and productivity

Kirby S. Moulton* moulton@are.berkeley.edu
Alan L. Olmstead alolmstead@ucdavis.edu Agricultural history, causes and consequences of technological change, sources of productivity growth, induced 

innovation, international trade, international diffusion of new technologies
Quirino Paris paris@primal.ucdavis.edu Microeconomics, mathematical economics, mathematical programming
Jeffrey M. Perloff perloff@are.berkeley.edu Industrial organization, labor, international trade, law and economics, information and marketing
Gordon C. Rausser rausser@are.berkeley.edu Resource econ, collective decision-making, futures and options markets, industrial organization, law and econ, natural 

resource and environmental econ, public policy and econ regulation, quantitative models, statistical decision theory
Refugio I. Rochin* rirochin@ucdavis.edu
David Roland-Holst dwrh@are.berkeley.edu Environment, energy and natural resources, international trade and development
Jeffrey M. Romm jeffromm@nature.berkeley.edu Resource and environmental policy; distribution, economic growth and environment; forest, river basin, and water 

institutions
Howard Rosenberg howardr@are.berkeley.edu Ag human resource management in relation to production technology, labor market conditions, and public policy
Gordon A. Rowe* rowe@are.berkeley.edu
Scott Rozelle rozelle@primal.ucdavis.edu Development economics, economics of transition
Elisabeth Sadoulet sadoulet@are.berkeley.edu Economic development, agricultural policy, rural institutions, contract theory
Andrew Schmitz* aschmitz@ifas.ufl.edu
Kurt Schwabe kurt.schwabe@ucr.edu Economics of nonpoint source pollution, nonmarket valuation, alternative regulatory instruments for pollution control, 

applied econometrics
Lawrence Shepard* leshepard@ucdavis.edu
Jerome B. Siebert* siebert@are.berkeley.edu
Richard J. Sexton rich@primal.ucdavis.edu Agricultural marketing and trade, economics of cooperatives, industrial organization
Leo K. Simon simon@are.berkeley.edu Game theory with applications to agricultural and resource problems, multilateral negotiations, water, private-public 

partnerships
Stephen Sosnick* shsosnick@ucdavis.edu Farm labor, agricultural cooperatives, agricultural marketing, commodity markets, experimental economics, industrial 

organization, antitrust, financial markets, financial management, economic development
Aaron D. Smith adsmith@ucdavis.edu Econometrics, commodity markets, finance
Daniel A. Sumner dasumner@ucdavis.edu National and international agricultural economics and policy	
David L. Sunding sunding@are.berkeley.edu Water resources, land use, wetlands and endangered species, environmental and natural resource policy, law and  

economics
J. Edward Taylor taylor@primal.ucdavis.edu Economic development, population and resources, labor economics, economywide modeling, applied econometrics

Dennis Teeguarden* dtee@nature.berkeley.edu
Christian Traeger traeger@are.berkeley.edu Microeconomics, environmental economics, decision theory, intertemporal welfare analysis
Sofia Villas-Boas sberto@are.berkeley.edu Applied econometrics and empirical industrial organization
Henry J. Vaux, Jr.* vaux@are.berkeley.edu
Steve Vosti vosti@primal.ucdavis.edu Tropical deforestation, economic development, poverty-environment links, population-environment links, climate-poverty 

links, bioeconomic models, environmental economics, biodiversity policy
L. Tim Wallace* wallace@are.berkeley.edu Natural resource economics and policy, conservancy operations
James E. Wilen wilen@primal.ucdavis.edu Natural resource economics, environmental economics
Jeffrey Williams williams@primal.ucdavis.edu Commodity markets, financial markets, finance, public finance, mathematical programming, econometrics, economic 

history
William Wood, Jr.*
Brian D. Wright wright@are.berkeley.edu Ag policy; markets for storable commodities, research incentives, conservation of biodiversity, intellectual property 

rights; dynamic analysis of patenting of research inputs; commodity price behavior and speculation; crop insurance 
Arnold Zellner* zellner@are.berkeley.edu Econometrics, decision theories
David Zilberman zilber@are.berkeley.edu Agricultural, water, and environmental policy design; economics of technological change; pest control and  

biotechnology; marketing and risk
Note: * denotes emeritus member



The University of California is an Equal Opportunity/Affirmative Action employer.

http://giannini.ucop.edu

Agricultural and  
Resource Economics  

UPDATE

Co-Editors

Steve Blank
David Roland-Holst 

Richard Sexton 
David Zilberman

Managing Editor  
and Desktop Publisher

Julie McNamara

Published by the  
Giannini Foundation of 
Agricultural Economics

Department of Agricultural and Resource Economics
UC Davis
One Shields Avenue
Davis CA  95616
GPBS

ARE Update is published six times per year by the  
Giannini Foundation of Agricultural Economics, University of California.

Domestic subscriptions are available free of charge to interested parties.  
To subscribe to ARE Update by mail contact:

Julie McNamara, Outreach Coordinator 
Department of Agricultural and Resource Economics 
University of California 
One Shields Avenue, Davis, CA 95616 
E-mail:  julie@primal.ucdavis.edu  
Phone: 530-752-5346

To receive notification when new issues of the ARE Update are available 
online, submit an e-mail request to join our listserv to  
julie@primal.ucdavis.edu.

Articles published herein may be reprinted in their entirety with the author’s 
or editors’ permission. Please credit the Giannini Foundation of Agricultural 
Economics, University of California.

ARE Update is available online at 
www.agecon.ucdavis.edu/extension/update/




