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ÅRecent high prices have focused world 
attention on global food security

ÅPoorest market-dependent consumers are the 
most vulnerable

ÅWidespread urban unrest, political pressure

ÅLonger-run question: a new regime of 
scarcity?

Food Price Volatility: 
Renewed Concern



Blame Game:
What caused the recent  food price crisis? 

ÅWas it the price of crude oil ?%

ÅWas it the Australian drought?           ?%

Å²ŀǎ ƛǘ /ƘƛƴŀΩǎ ŎƻƴǎǳƳǇǘƛƻƴΚ              Κ҈

ÅWas it US and EU biofuels policy?      ?%

ÅA bubble: greedy speculators?            ?%                           



Focus of Study: Market Volatility

Preliminary Question:

When was the last time  real grain prices as 
volatile as they have been recently?



Grains, Soy, All Food, and Crude Oil:



Was 2007/8 an echo of mid-1970s?



Maize price history



Maize price history



Real prices: Wheat and Maize



Characteristics of Grain Prices 

ÅLong downward trends

ÅGenerally moderate, smooth movements 
around trend, interspersed by occasional 
steep spikes

ÅRecent real spikes not unprecedented



Theory of storage implies:

ÅStorers smooth out troughs in price and low-
value consumption after high harvests by 
άōǳȅƛƴƎ ƭƻǿ ǘƻ ǎŜƭƭ ƘƛƎƘέ

ÅStorers smooth expected shortages if cash is 
available: 

ïinvest in stocks, raise current price, reduce 
expected shortage



 
Equivalent shocks 

Demand for consumption 

Market demand, inclusive of stocks 

Quantity 

Price 

Different impact 

on prices 

With stocks 

Without stocks 

When stocks are low, price 

becomes very sensitive to 

disturbances in supply 

Why price is much more sensitive to shocks 
when stocks are minimal?



Theory of storage implies:

ÅStorers smooth out peaks after unexpected
shocks, but only until their stocks run out

ÅWhen stocks run out, shocks must be 
matched by imports, drops in consumption of 
animals, biofuels processors, or (poor) people



World market prices show effects of 
storage. 

ÅStorers smooth out peaks after unexpectedshocks, 
but only until their stocks run out

ÅWhen stocks run out, price spikes are required, to 
force consumers to respond one-for-one to shocks

SPIKES OCCUR ONLY IF STOCKS ARE 
MINIMAL

- is this true?



Stocks-to-use ratios: Maize



If /ƘƛƴŀΩǎstocks are irrelevant, price spikes are
likelyin early1970s,1982/3,1996, 2003,2007

Stocks-to-use ratios: Maize



Maize price history



Does Stocks-to-use Ratio identify times 
of susceptibility to spikes?

1. Stocks-to-use predicts spike years as 
vulnerable for wheat and maize but adds 
2002/03 as vulnerable, too

- In that year (in contrast to the others), 
China made substantial exports.

2. Predicts recent spike times as vulnerable for 
ŀƎƎǊŜƎŀǘŜ ƻŦ ǘƘŜ ǘƘǊŜŜ ƎǊŀƛƴǎΣ ƎƛǾŜƴ /ƘƛƴŀΩǎ 
export record



Source: Dawe (2009)



World stocks-to-use ratios: wheat



Stocks-to-use ratios: wheat

LŦ /ƘƛƴŀΩǎ ǎǘƻŎƪǎ ŀǊŜ ƛǊǊŜƭŜǾŀƴǘΣ ǇǊƛŎŜ ǎǇƛƪŜǎ 
are likely in early 1970s, 1996, 2003, 2007 



World stock-to-use ratios for calories from 
wheat, maize and rice



World stock-to-use ratios for calories from 
wheat, maize and rice



Price of calories from wheat, rice and 
maize



Revisiting the Blame Game:
What caused the recent  food price crisis? 

ÅWas it the price of crude oil ?%

ÅWas it the Australian drought?           ?%

Å²ŀǎ ƛǘ /ƘƛƴŀΩǎ ŎƻƴǎǳƳǇǘƛƻƴΚ              Κ҈

ÅWas it US and EU biofuels policy?      ?%

ÅA bubble: greedy speculators?            ?%                           



The problem with allocating the 
blame:

ÅThe response is very nonlinear

ÅWhat does nonlinearity mean for 
ŀƭƭƻŎŀǘƛƴƎ ǘƘŜ άōƭŀƳŜέ ŦƻǊ ǊŜŎŜƴǘ 
price spikes?



 
Equivalent shocks 

Demand for consumption 

Market demand, inclusive of stocks 

Quantity 

Price 

Different impact 

on prices 

With stocks 

Without stocks 

When stocks are low, price 

becomes very sensitive to 

disturbances in supply 

Storage induces nonlinearity in demand:



Spikes happen when there are:

1. Unpredictable (negative) surprises

2. Minimal staring stocks



Understanding the relation between 
price and shocks:

ÅThe relation is very nonlinear, so we 
need to understand what nonlinearity 
ƳŜŀƴǎ ŦƻǊ ŀƭƭƻŎŀǘƛƴƎ ǘƘŜ άōƭŀƳŜέ ŦƻǊ 
recent price spikes

ÅTo illustrate this I go to another 
technical literature outside 
economics:









ÅThe boat sank only after the mouse jumped in 
after the cow, horse, pig etc. were already in 
the boat

Å²Ƙŀǘ ǇŜǊŎŜƴǘŀƎŜ ƻŦ άōƭŀƳŜέ ƎƻŜǎ ǘƻ ǘƘŜ 
mouse?



Illustration: Effect of two low harvests:
1. Starting with average harvest, and price 
at mean:



Effect of two low harvests:
1. starting with average harvest, and price at 
mean:
2. starting at zero stocks



When trade is blocked and stocks run out, 
adjustment must be in:

1. Animal feeding ςmore price responsive than human 
consumption in general

2. Biofuelsςdepends on mandates, oil prices

1. If little domestic animal feeding and biofuels:
Consumers must bear adjustment burden
ςto  adjust direct grain consumption a little, price 
must rise a lot

Poorest adjust most, at great cost



Explaining the recent spikes
Unpredictable changes in a market 

with minimal stocks:

ÅFurther boosts in corn and oilseed ethanol 
and biodiesel mandates

ÅSpike in petroleum boosted biofuel demand

ÅUnprecedented extension of Australian 
drought

ÅDemands for rice, wheat induced by 
substitution in use, and competition for land, 
water and fertilizer
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9 Oct 2007: 
India bans 

Key to 2007: Exporter/Importer Panic
Starting with Indian rice export ban, other 

exporters also limited exports

Source: See Mitchell 

2008



Why not leave stabilization to the Free 
Market?

ÅTwo observations :

1. This is not fundamentally just a problem of 
market failure:

Even in a free market, the poor canstarve when 
prices soar, while others buy up stocks and have 
ample food

2. The market is not free: Public always intervenes in 
emergency ςquestion is not if but how.




