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Abstract 
The object ive  of  th i s  ar t ic le  is  to  provide  an ana lys is  of  the  re la t ionship 
ex is t ing between cerea l  pr ices  and severa l  var iab les  such as  populat ion,  
income,  exports ,  the  exchange  rate ,  and specu la t ion,  by us ing  a  l inear  
regress ion ana lys is .  Spec if ic  emphas is  i s  p laced on the  speculat ive  
d imens ion.  The methodology  used he lps  us  explore the  forms of  
re lat ionships  between the  d if ferent  var iab les ,  and,  more spec i f ica l ly ,  i t  
g ives  an ins ight  into  the  extent  of  speculat ion dur ing the recent  cr i t ica l  
t ime per iod.  Our  resu l t s  show that  specula t ion (def ined by the  long 
pos i t ion of  t raders )  has  p layed a  cruc ia l  ro le  dur ing  the  per iod June  2001 –  
December 2009.  Accord ing to  our  ana lys is ,  speculat ion i t  i s  the most  
re levant  independent  var iab le  that  a ffec ts  cerea l  pr ices .  Exports ,  in  some 
ways connected  to  the former var iable ,  occupy second place ,  in  term of  
s igni f icance .  However ,  the ir  impact  on cerea l  pr ices  i s  less  re levant  than 
that  of  b iofue l  product ion.  Populat ion growth does  not  have impact  in  a  
pos i t ive  way on cerea l  pr ices ;  i t  acts  in  the  oppos i te  d i rect ion due to  the  
change  in  d iets ,  imply ing  that  populat ion increases  would tend to affec t  
pr imar i ly  other  agr icul tura l  markets .  Excess ive  vola t i l i ty  in  food pr ices ,  as  
that  observed in  the  last  years  is  a  dramat ic  quest ion.  From a demand point  
of  v iew,  consumers  in  deve loping countr ies  and vu lnerable  income groups  
in  other  countr ies  ( farmers)  have  to be protected.  More than one  pol icy  on 
both internat iona l  markets  and domest ic  markets  have  to be  introduced so 
as  to lessen food/cerea l  lower pr ice  volat i l i ty .  
 
Keywords  cerea l  pr ices ,  future  markets  and speculat ion,  renewable  energy ,  
agr icu l tura l  demand and supply .  
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1.  Introduction 

Whereas  dur ing  the  per iod spanning over  the  years  1974-2005,  food pr ices  

on wor ld  markets  fe l l  by  three-quarters  in  rea l  te rms,  the  sudden increase  

of  food pr ices  s ince  2005 seems to have  s tar ted  a  new era  of  ‘ agf la t ion’ .  

Al though the  changing  food pat terns  in  l arge  emerg ing economies  such as  

China  and India  and the  increased land requirements  for  growing non-food 

crops  a imed at  the  t ransport  sector  in  deve loped economies  expla in  par t  of  

th is  increase ,  the  specula t ion in  phys ica l  commodit ies  market  (such as  corn,  

coffee ,  cocoa  and wheat)  may a l so  have  a  ro le  to  p lay .  The d iminishing 

arb i t rage  prospects  by  investors  in  the  currency  markets ,  combined wi th the  

cred i t  crunch and the  hous ing crash,  have  caused a  f l ight  to  food and 

energy  commodit ies .   

According to  FAO sources  (FAO, 2009) ,  the  food pr ice  index of  

internat ional ly  t raded bas ic  food commodit ies  (base  100 in  2002-04)  fe l l  a  

fu l l  35  per  cent  between the  peak in  June  2008,  to  the  end of  Apr i l  2009.  In  

May 2009,  the  index was  152.70 percent  h igher  than the  2000 leve l .  Because  

of  the interac t ion between demand and supply ,  agr icu l tura l  pr ices  tend to  

be volat i le  and the act iv i ty  of  specula tors  can ampl i fy  these  f luctuat ions .   

Agr icu l tura l  products  cons is t  usual ly  of  bas ic  food,  and they  represent  the  

main component  of  rura l  incomes as  wel l  as  the  d ie t  of  poor  segments  of  

populat ions  in  deve loping countr ies .  This  means that  h igh food pr ices  h i t  

pr imar i ly  poor  consumers ,  and that  low agr icu l tura l  pr ices  h i t  poor  farmers .  

The object ive  of  th is  a r t ic le  i s  therefore  to  provide  an ana lys is  of  the  

re la t ionship ex is t ing between cerea l  pr ices  and severa l  var iab les  such as  

populat ion,  income,  exports ,  the  exchange  rate ,  and specu lat ion,  by  us ing  a  

l inear  regress ion ana lys is  (Sect ion 4) .  Spec if ic  emphas is  wi l l  be  p laced on 

the  specu lat ive  (or  arbi t rage)  d imension in  cerea ls  markets  (Sect ion 3) .  The 

t ime per iod covers  the  years  June  2001 –  December  2009 and the  ana lys is  

encompasses  four  major  commodit ies ,  namely  corn,  r ice ,  wheat  and bar ley .  

The methodology used he lps  us  explore  the  forms of  re lat ionships  between 

the  d if ferent  var iab les ,  and,  more  spec if ica l ly ,  i t  g ives  an ins ight  into  the  

extent  of  specu la t ion dur ing  this  c r i t ica l  t ime per iod.  The analys is  wi l l  

conc lude with  pol icy  recommendat ions  in  the  area  of  agr icu l tura l  and 

commodity  markets  (Sect ion 5) .  Beforehand,  a  few ins ights  into  the  main 

demand and supply  explanatory  factors  of  agr icu l tura l  commodity  (cerea l s )  

pr ices  wi l l  be  scrut in ized (Sect ion 2) .   

 

2.  Demand and supply drivers  

The factors  that  af fect  the  pr ic ing  of  agr icul tura l  commodi t ies  (part icular ly  

cerea ls )  are  complex ;  they  are   wide ly  debated and ana lysed.  Many authors  
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conclude that  the  most  important  factor  of  the  rapid recent  r ise  in  food  

pr ices  i s  the  large  increase  in b iofue l  product ion,  main ly  in  the  

industr ia l ized countr ies  (Mitche l l ,  2008;  Kutas  e t  a l ,  2007;  IFRI,  2008 ;  

Mul ler ,  2008) .  Others  ident i fy  speculat ion as  a  source  of  increas ing 

agr icu l tura l  commodity  pr ices  in  2007-2008 (Robles  e t  a l  2009 ;  Walp,  2009;  

Timmer ,  2009;  Pace  e t  a l ,  2008) .  Al though the  re la t ive  importance  of  the  

d if ferent  explanatory  var iab les  vary  across  s tudies ,  these  ana lyses  tend to 

agree  wi th  the  broad conc lus ion that  behind the  rap id  increase  (and then 

decrease )  in food pr ices ,  there  are  severa l  factors  at  p lay .   

Graph 1  shows the  recent  pr ice  h ike  (2007-2008)  in  the  case  of  the  four  

crops under  rev iew,  namely  bar ley ,  corn,  r ice  and wheat .  One should  note  

that  a  certa in  t rade-off  ex is ts  between the  d if ferent  crops ,  imply ing  that  an  

increased demand for  one  spec i f ic  cerea l  (corn,  as  example)  may  have an 

indirect  impact  on the  pr ice  of  other  crops such as  r ice .  When food pr ices  

increased in 2007-2008,  the  ro le  of  specula t ion in  these  markets  was  a lmost  

ent ire ly  ignored,  whi le  the  product ion of  b iofue ls  was  cons idered as  the  

main responsib le  factor  for  these  sharp increases .  The decrease  in  food 

pr ices  f rom Ju ly  2008 posed a  new intr igu ing quest ion.  Nei ther  an 

increas ing demand emanat ing  form emerg ing countr ies ,  nor  agro-fue l  

product ion could  tota l ly  be  respons ib le  for  r is ing  pr ices ,  and then for  the ir  

af termath decrease .  

The reason for  the  interes t  in  cerea l  pr ice  vola t i l i ty  i s  that  cerea ls  (gra ins  

or  cerea l  gra ins )  provide  more food energy  worldwide  than any other  type  

of  crop;  they  are  therefore  s taple  food.  In some deve loping countr ies ,  

cerea ls  in  the  form of  corn (wheat  or  r ice) ,  const i tute  a  large  proport ion of  

the  average  household ’s  da i ly  subs is tence .  In deve loped countr ies ,  they  are  

s t i l l  important ,  a l though the ir  leve l  of  per  capita  consumpt ion i s  

substant ia l ly  lower  than in  deve loping countr ies .  
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Graph 1 – Selected cereal prices, US Dollars per Ton (1985-2009) 
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Source: IMF www.imf.org 

 

The factors  a f fect ing  agr icu l tura l  commodity  pr ices  are  both supply  and 

demand dr iven factors .  Among the  supply  factors  (par t ia l ly  explored in  th is  

ana lys is  because  of  the ir  s tat is t ica l  ins ignif icance in  our  regress ion 

ana lys is ) ,  a re  input  costs  and land ut i l i za t ion .  Product iv i ty ,  def ined as  y ie ld  

per  ha and made poss ib le  by  research and development  e fforts ,  as  wel l  as  

s tocks  are  the only  supply-s ide  factors  inc luded in our  s tudy.  The 

reduct ions  of  food s tocks  are  par t icu lar ly  re levant  in  the context  of  the 

European Union.  From a  demand-s ide  perspect ive ,  the  poss ib le  explanatory 

var iab les  are :  popula t ion,  GDP,  demand for  cerea ls  for  energy  purposes ,  

exports ,  exchange  rates ,  and futures  markets  (as  a  proxy  for  the speculat ive  

e lement)  are  the  reta ined in the  ana lys i s .   

Popula t ion is  normal ly  inc luded as  one var iab le  that  impacts  on wor ld  food 

demand.  As once espoused by Robert  Mal thus ,  a  r ise  in  the  populat ion i s  

necessar i ly  l imited  by the means of  i t s  subs is tence ,  imply ing that  a  r i s ing 

populat ion must  go hand in  hand with a  proport iona l  increase  in  the  supply 

of  agr icu l tura l  products .   The rapid income growth in  some emerging 

countr ies  such as  China and Ind ia  in  the  years  preced ing agr icu l tura l  pr ice  

increases  have  led  to  a  fa l l  in  the  growth ra te  of  the  populat ion of  these  

countr ies ,  whereas  the i r  chang ing d iet  pat terns ,  as   ment ioned be low,  have  

exer ted  some stra in  on the  demand for  cerea ls .  Despi te  these  t rends ,  

product iv i ty  r i ses  expla in  why popula t ion growth has  been p lay ing only  but  

a  smal l  role  in  the  r i se  of  food demand s ince  WWII.  

A second important  explanatory  var iab le  re lates  to  income.  GDP and per  

capita  GDP changes  usual ly  have  a  greater  impact  on food demand in 

deve loping countr ies  (and on low- income group households  there in)  

because  food consumption forms a  larger  par t  of  households ’  budgets ,  
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compared with many indust r ia l i sed countr ies  where  food expendi ture  

represents  in  genera l  a  smal ler  proport ion of  the  average  household ’s  

budget ,  and where  i t  i s  less  respons ive  to  changes  in  both incomes and 

pr ices  (Enge l ’ s  law) .  The r i se  in  GDP per  capita ,  notably  in  the  emerg ing 

countr ies  dur ing the  years  preced ing the  recent  pr ice  h ikes ,  has  led  to  

sh if t ing d iet  pat terns away  from cerea ls  and towards meat ;  th is ,  in  turn,  

puts  an extra  pressure  on the  demand for  cerea ls  ( spec i f ica l ly  wheat  and 

corn)  as  an input  for  the  increased product ion of  meat ,  upward pressures  

that  are  depicted  in  Graph 2 .  Again ,  i t  seems a p r i o r i  that  i t  i s  more  the  

sh if t ing consumer  patterns  ra ther  than the increase  in  populat ion pe r  s e  that  

expla in product ion increases  over  the  per iod under  rev iew (2001-09) .   

 

Graph 2 – Cereal production trends, 1,000 tons (1985-2009) 

Sou r c e :  Auth o r s ’  e l a b o ra t i o n  ba s e d  on  USDA da t a .  
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the  emergence  of  genet ica l ly  modif ied  corn seed Bt)2 that  has  wide ly  

penetra ted  the  area of  corn product ion.  Corn i s  therefore  more  c lose ly  

l inked to  crude o i l  because  i t  i s  a  raw mater ia l  for  e thanol  product ion,  and 

i t  can therefore  increas ingly  be  seen as  a  subst i tute  component  of  crude o i l .  

Corn for  food therefore  increas ing ly  competes  wi th  corn produced for  

energy  purposes .   

Wheat  i s  the  most  important  cerea l  in  internat ional  t rade because of  i t s  

eas iness  of  t ransporta t ion and process ing processes .  In the  l i s t  of  s tap le  

foods ,  i t  ranks  second after  r ice .  About  two th irds  of  i t s  product ion i s  for  

human consumpt ion and approx imate ly  one  s ixth i s  used for  l ivestock feed.  

Wor ld  wheat  product ion was  equa l  to  363 mi l l ion tons  in 1985 and in  2009 

i t  reached 410.5  mi l l ion tons .  Dur ing the  same per iod,  product iv i ty  

increased without  reaching the h igh leve ls  observed dur ing the so ca l led  

“green revolut ion” per iod.   

Rice3 i s  the  th ird  most  produced cerea l  in  the  wor ld .  Rice  product ion in 

1985 was  around 318 thousands tons  and by  the  end of  2009 i t  had reached 

436.3  thousands  tons .  The harvested  area  increased from 144.7  thousands 

to  152.5  thousands ha  f rom 1985 to 2009 and product iv i ty  rose  f rom 3.23  

to  4 .27 tons/ha in  1985 and 2009 respect ive ly .  At  the  t ime of  wr i t ing ,  no 

large  sca le  product ion of  genet ica l ly  modif ied  r ice  i s  tak ing p lace .  

Consumpt ion t rends  are  s imi lar  to  those  of  product ion (306.8  in  thousands  

tons  1985 versus  434 in  2009) .  Internat iona l  t rade i s  very  low,  due to  a  h igh 

leve l  of  domest ic  consumpt ion in produc ing countr ies .  Rice  product ion is  

indeed cconcentrated  in  Western and Eastern Asia  which account  for  more 

than 90 per  cent  of  the  tota l  wor ld  product ion.  The ro le  of  speculat ion in  

the  r ice  market  has  usual ly  not  been inc luded in  ana lyses  because  of  the 

marg ina l  inc idence of  r ice  futures  markets  and trade (Timmer,  2009) .   

Bar ley  i s  more  adaptable  than other  cerea ls ,  in  that  i t  to lerates  many 

d iverse  environments .  I t  can be  grown on so i ls  or  a t  a l t i tudes  unsuitab le  

for  wheat .  Furthermore,  due  to  i t s  sa l t  and drought  to lerance  i t  can be  

grown near  desert  areas .  Bar ley  i s  a  s tap le  gra in  for  many an imal  feeds in  

many countr ies ,  but  i ts  importance  for  malt  beverages  i s  a  cu l tura l  factor  

that  contr ibutes  to  i t s  s ign i f icance in  cer ta in  par ts  of  the  wor ld .  At  the  

wor ld  leve l ,  product ion,  tota l  consumpt ion and harvested areas  have  shown 

a  decrease  over  the  1985-2009 per iod.  In the per iod under  ana lys is ,  the  

harvested area  fe l l  f rom 80 thousands ha  in  1985 to  55 .2  thousands ha in  

2009,  tota l  consumpt ion from 168.3  thousands tons  to  146.2  thousands 

                                                 
2  International trade in genetically modified corn is complicated by trade regulations within the WTO, namely, the 
application of Sanitary and Phyto-Sanitary Measures and Technical Barriers to Trade (TBTs).  
3 In our analysis we consider milled rice.  
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tons ,  and product ion f rom 176.6  thousand tons  to  148 .9  thousand tons .  On 

the other  hand,  product iv i ty  increased from 2.17 to 2 .7  tons/ha.   

 

Graph 3 – Productivity trends, tons/ha (1985-2009) 

Source: Authors’ elaboration based on USDA data. 
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Graph 4 – World exports of barley, corn, rice and wheat 1,000 tons (1985-2009) 

Sou r c e :  Auth o r s ’  e l a b o ra t i o n  ba s e d  on  USDA da t a .  
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Graph 5 – Ending stocks in barley, corn, rice and wheat 1,000 ton (1985-2009) 

Sou r c e :  USDA .   

 

3. Speculation 

Speculat ion is  s t r ic t ly  l inked to  ending s tocks .  Specula t ion can be  def ined 

as  the  assumpt ion of  the  r isk of  loss  in  re turn for  the  uncer ta in  poss ib i l i ty  

of  a  reward  (Robles  e t  a l ,  2009) .  On the  futures  market ,  specu la tors  may ac t  

in  the  long4 and short 5 s ide  of  any s ing le  such t ransact ion,  but  in  the 

aggregate ,  the ir  commitments  must  offset  any  net  imbalance in  the long and 

short  hedgers ’  pos i t ion.  Speculat ion can e i ther  reduce pr ice  f luctuat ions or  

aggravate  them;  i t  can be  s tab i l i s ing or  des tabi l i s ing .  Excess ive  specu la t ion 

in  the  commodit ies  futures  markets  can affect  spot  pr ices  above leve ls  due 

to s tandard  supply  and/or demand determinants  through futures  pr ices .  In  

the  context  of  food markets ,  pr ice  volat i l i ty  can be  h ighly  d is rupt ive  in  

te rms of  economic  pol icy  and destabi l i s ing f rom a  soc io-economic  

s tandpoint .   

 

                                                 
4 A ‘long position’ consists in the buying of a commodity with the expectation that the asset will rise in value. 
5 A short position involves the sale of a borrowed commodity with the expectation that the asset will fall in value  
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Graph 6 – Futures Volumes (number of monthly exchanged futures contracts) 1985 – 2008 
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Source: Bloomberg. 

 

A market  wi th  a  high number  of  contrac ts  i s  a t t ract ive  f rom a t rading 

s tand-point .  As  shown in  graph 6,  the  main cerea ls  markets  affected by 

futures  contracts  are  corn and wheat ,  whereas  r ice  and bar ley  markets  are  

character i sed  by  low and stab le  movements .  As was  d iscussed above,  the 

former two agr icul tura l  commodit ies  are  more  affected by  s ign if icant  

changes in supply  and demand than the  la t ter  two markets . .  

 

Open in t e r e s t s  re la te  to  the  measurement  of  those par t ic ipants  in  the  futures 

market  with outstand ing t rades .  I t  represents  the  net  va lue  of  a l l  open 

pos i t ions  in one market  or  contract .  When the  open interest  increases  wi th 

a  corresponding ly  quick r i se  in  pr ices  (as  in  our  case) ,  more  t raders  are  

l ike ly  to  enter  long pos i t ions6.  I f  the pr ices  keep r i s ing ,  the  t raders  in  long 

pos i t ions  wi l l  have  the  ab i l i ty  to  hold  the i r  pos i t ion for  a  greater  per iod of  

t ime whi le  those  in  short  pos i t ion are  more l ike ly  to  be  forced out  of  the ir  

pos i t ion.  As depicted in graphs  6 and 7,  we can observe  a  great  var iab i l i ty  

in  corn fo l lowed by  wheat ,  both in  terms of  futures  and open interests ;  th is  

var iabi l i ty  s igna ls  that  speculat ion has  a  cruc ia l  ro le  in  these  agr icu l tura l  

commodity  markets  and has  potent ia l ly  an important  impact  on pr ices .  By 

contrast ,  minor  var ia t ions  charac ter ise  r ice ,  and i t  can be argued that  a  

t rade-off  among corn and/or wheat  and r ice  i s  potent ia l ly  under  p lay .  

 

                                                 
6 That said, for every new buyer of a futures contract, there must be a new seller, but the seller is likely to be 
looking to hold a position for a few hours or days, hoping to benefit from the ups and downs represented by price 
movements. 
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Graph 7 – Open Interests (number of still opened contracts at the end of the month) 1985-2008 

0

100000

200000

300000

400000

500000

600000

700000

31
/0

1/
90

30
/1

1/
90

30
/0

9/
91

31
/0

7/
92

31
/0

5/
93

31
/0

3/
94

31
/0

1/
95

30
/1

1/
95

30
/0

9/
96

31
/0

7/
97

29
/0

5/
98

31
/0

3/
99

31
/0

1/
00

30
/1

1/
00

28
/0

9/
01

31
/0

7/
02

30
/0

5/
03

31
/0

3/
04

31
/0

1/
05

30
/1

1/
05

29
/0

9/
06

CORN 

BARLEY

RICE

WHEAT

 
Source Bloomberg 

 

The re la t ive  s tabi l i ty  of  r ice  in  both futures  volumes and open interests  is  

par t i a l ly  due  to  the  smal l  quant i ty  of  r ice  t raded on the  internat iona l  

market  and to  the  s t rong publ ic  pol ic ies  adopted by  some producing and 

consumer countr ies  as  a  consequence of  soar ing  pr ices .   

 

4 .  Results  -  Explanatory factors  of  cereal  pr ice changes 

In our  uniequat iona l  regress ion ana lys is ,  the  dependent  var iab le  i s  the  

logar i thmic of  IND_PR7 ( i . e .  the  spot  cerea l  pr ice  index bui ld  by  

Standard&Poor ’s  “S&P GSCI Gra ins  Index” is  used as  a  benchmark) .  The 

ut i l i sed method i s  Ordinary  Least  Squares  (OLS) .  S ince  the  increase  in  

demand for  cerea ls  may  have  d if ferent  impl ica t ions  in  the  short -run and in 

the  long-run a t  both the  farm and macroeconomic  leve ls  (economic and 

soc ia l ) ,  i t  i s  convenient  to  d is t inguish between them.  Our ana lys is  wi l l  

neverthe less  focus  on the resu l ts  in the  long-run only8.  

The sample  spans  over  mid-2001 to  December  2009,  and re l ies  on h igh 

f requency  data .  Although not  every  data point  i s  ava i lab le  for  the  ent i re  

per iod of  t ime,  E-Views automat ica l l y  ad jus ts  the sample ,  cons ider ing only  

the  per iod of  t ime for  which a l l  t ime ser ies  are  s imul taneous ly  ava i lab le .  

                                                 
7 It includes corn, soybeans, Chicago wheat (soft, red winter wheat) and  Kansas Wheat (hard, red winter wheat or red 
wheat) prices in variable proportions. Note that the utilisation of the logarithmic scale allows to linearise their 
behaviour and to assess them in elasticity terms. 
8 The long-run equation (Table 1) is not a spurious regression. All the variables that enter in the equation are integrated 
of order one. Nevertheless, the ADF test on the residuals of this equation refuses the presence of unit roots, so that all 
the variables in the model are cointegrated, that is, the regression coefficients are meaningful and can be interpreted as 
long-run coefficients. 
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The short  run regress ion ut i l i ses  the  f ir s t  d if ference  of  the  var iab les .  For  

th is  reason,  an observat ion i s  miss ing ( the  f i r s t )  and the  sample  i s  ad justed 

wi thout  the miss ing  data .  A Newey -Wes t  HAC Standard  Erro r s  & Covar ian c e  

( l a g  t run ca t i on=4)  es t imator  a l lows to obta in  cons is tent  est imates  of  

s tandard  errors  wi th respect  the autocorre la t ion and heteroskedast ic  

e ffects .  

The var iables  the  est imated parameters  of  which are  s tat is t ica l l y  

ins ignif icant  have  been e l iminated f rom the ana lys is .  This  leaves the  

fo l lowing var iables ,  by order  of  s ign i f icance :  long pos i t ion of  t raders ,  

exports ,  dol lar -euro exchange  rate ,  ending s tocks ,  popula t ion ( inverse  

re la t ionship) ,  b iofue l  product ion,  product iv i ty  ( inverse  re la t ionship) ,  and 

futures .  The resu l ts  are  g iven in  Table  1 ( in  logar i thmic  leve ls ) ,  Table  2  

(percentage  of  increments  of  the dependent  var iab le  LOG(IND_PR) when 

one explanatory  var iab le  i s  incremented by  1%) and Table  3  (percentage  of  

increments  of  the dependent  var iable  ( IND_PR),  wi thout  the  log 

t ransformat ion,  i f  one explanatory  var iable  i s  incremented by 1%).  

F irs t  of  a l l ,  the  resu l ts  of  the  ad justed  R-squared show that  more  than 93 

per  cent  of  the  var ia t ion of  cerea l  pr ices  i s  expla ined by  the  regress ion 

ana lys is  and that  th is  model  has  therefore  a  rather  large  expl ica t ive  power .   
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Table  1  –  Regress ion resu l ts  –  long-run analys is  ( leve ls )  

Dependent  Var i ab le :  LOG(IND_PR)  (Pr i ce  Index )  

Sample :  2001M06 2009M12 :  observa t ion :  103  

Newey-Wes t  HAC Standard  Error  & Covar i ance  ( l ag  t runca t ion=4)  

 Coef f i c i en t S td .  Er ro r t -S ta t i s t i c  Prob .    

C  158 .1056  45 .40055  3 .482460  0 .0008  

LOG(POP)  (Popu la t ion)  -10 .38862  2 .946464  -3 .525793  0 .0007  

LOG(BIOC_PROD)  (B io fue l  

p roduct ion)  0 .530789  0 .151394  3 .506000  0 .0007  

LOG(IND_Y)  (Product iv i t y  

Index )  -2 .232498  0 .835315  -2 .672643  0 .0089  

LOG(IND_ES)  ( Index  o f  End ing  

S tocks )  0 .622805  0 .142500  4 .370549  0 .0000  

LOG(IND_EXP)  ( Index  o f  

Expor t s )  2 .786491  0 .413784  6 .734175  0 .0000  

LOG(EXRATE)  (Exchange  Ra te ) 1 .153424  0 .201476  5 .724874  0 .0000  

LOG(INDEX_FUTVOL/INDEX

_OPINT)  ( Index  o f  Futures )  0 .010637  0 .004344  2 .448719  0 .0162  

LOG(NC_LONG/(NC_LONG+

C_LONG))  (Long- t e rm pos i t ion  

–  2  t ypes  o f  agent s ,  p r iva t e  and 

pub l i c )  0 .516327  0 .047049  10 .97415  0 .0000  

 

 Coef f i c i en t  

R-squared  0 .943718  

Ad jus ted  R-squared  0 .938928  

S .E .  o f  r eg ress ion  0 .081758  

Sum squared  res id  0 .628327  

Log l i ke l ihood  116 .4696  

F-s t a t i s t i c  197 .0209  

Prob  (F- s t a t i s t i c )  0 .000000  

 

With regard  to  the part ia l  corre la t ion,  the  va lue  i s  very  h igh in  the  cases  of  

populat ion and biofue l  product ion (a lmost  equal  -1  and 1 respect ive ly ) ,  

showing a  s t rong corre la t ion between these  s ingle  explanatory  var iab les  and 

the  dependent  ones .  Medium leve ls  a re  observed in  the  index  of  exports  

and exchange  rate ,  whi le  lower  corre la t ions  character i se  the  index of  

futures ,  the  index  of  end ing stocks ,  the  long term pos i t ions and f ina l ly  the  

product iv i ty  index .   

The percentage var ia t ions  in  logar i thmic  sca le  (Table  2)  show that  a  one  

percent  increase  in  popula t ion wi l l  decrease  cerea l  pr ices  by  29 percent ,  
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and that  a  one percent  increase  in  biofue l  product ion wi l l  resu l t  in  a  0 .56 

percent  increase  in  pr ice .   

 

Table  2  –  Percentage o f  increments  (Δ%) of  the dependent  var iab le  

LOG(IND_PR) when one explanatory  var iab le  i s  incremented  by  1% 

Exp lana tory  Var iab le s  Δ%  par t i a l  co rre l a t ion  

LOG(POP)   (Popu la t ion)  -29 .10% -0 .950177  

LOG(BIOC_PROD) )  (B iofue l  p roduc t ion )  0 .56% 0 .969061  

LOG(IND_Y)  (Product iv i t y  Index )  -0 .51% -0 .323037  

LOG(IND_ES)  )  ( Index  o f  End ing  S tocks )  0 .39% 0 .244521  

LOG(IND_EXP)  ( Index  of  Expor t s  1 .50% 0 .572330  

LOG(EXRATE)  (Exchange  Ra te )  0 .04% 0 .554814  

LOG(INDEX_FUTVOL/INDEX_OPINT) )  ( Index  o f  

Futures )  0 .004% 0 .049314  

LOG(NC_LONG/(NC_LONG+C_LONG))  

 (Long- te rm pos i t ion  –  2  t ypes  o f  agent s ,  p r iva t e  and  

pub l i c )  0 .11% 0 .317493  

 

Table  3  –  Percentage  o f  increments  of  the  dependent  var iab le  IND_PR when 

one  explanatory  var iab le  (wi thout  the log  t rans format ion)  i s  incremented  by  

1% 

POP (Popu la t ion )   -4 .39%

BIOC_PROD )  (B io fue l  p roduct ion)  0 .23%

IND_Y  (Produc t iv i t y  Index )  -0 .96%

IND_ES)   ( Index  o f  End ing  S tocks )  0 .27%

IND_EXP ( Index  o f  Expor t s )  1 .21%

EXRATE (Exchange  Ra te )  0 .50%

INDEX_FUTVOL/INDEX_OPINT)  (Futures )  0 .005%

NC_LONG/(NC_LONG+C_LONG) (Long- t e rm pos i t ion  –

2  t ypes  o f  agen ts ,  p r iva t e  and  pub l i c )  0 .22%

 

In genera l ,  the  inverse  re la t ionship between product iv i ty  and pr ice  i s  rather  

log ica l  and cons is tent  wi th  h is tor ica l  t rends ,  whereas  the  negat ive  s ign for  

the  populat ion coeff ic ient  impl ies  that  the  growing wor ld  popula t ion does  

put  a  s t ra in on the  wor ld  agr icu l tura l  sys tems indeed,  but  that  th is  i s  not  so  

much the  case  for  the  pr ices  of  the  four  cerea ls  ana lysed  here .  The pos i t ive  

re lat ionship ex is t ing  between the long pos i t ion of  t raders  (on average  

corre lated but  the  most  s ign i f icant  var iable  of  a l l ,  see  Tables  2  and 1)  and 

cerea l  pr ice  suggests  that  speculat ion does p lay  a  major  ro le  in  expla in ing  

cerea l  pr ice  increases  over  the  per iod.  This  f ind ing  is  cons is tent  across  the 

two types  of  ana lyses  ( in  leve ls  and in  percentage  change  terms,  with  and 
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without  a  log  t ransformat ion)  as  we l l  as  in  the  short -run (resu l ts  not  

reported  here) .   

The  importance  of  arbi t rage  on internat ional  markets  i s  corroborated  by 

the  resu l t  for  exports  which is  a l so  a  highly  s ign i f icant  explanatory  

var iab le .  Although less  s igni f icant ,  but  h ighly  corre la ted to  the  cerea l  

pr ices ,  b iofue l  product ion does  a l so  p lay  an important  role  in  the  upward 

t rend of  cerea l  pr ices ,  wi th a  one percent  increase  in  b iofue l  product ion 

resu l t ing  in  near ly  a  0 .56 in a  logar i thmic  sca le ,  and 0.23 per  cent  without  

the log  t ransformat ion in the  pr ice  of  the  ana lysed cerea ls .   

F ina l ly ,  the  pos i t ive  and s ta t i s t ica l ly  s igni f icant  re la t ionship between pr ices  

and the  dol la r-euro exchange  rate  re f lects  the  re la t ive  deprec ia t ion of  the  

dol lar  v is -à-v i s  the  euro over  the  t ime per iod,  and i t  may throw a  note  of  

caut ion on the  interpreta t ion of  pr ice  increases  in  nomina l  terms ( the  

impact  of  th is  explanatory  var iab le  on cerea l  pr ices  is  0 .04 and 0.50 wi th 

and without  a  log  t ransformat ion) .  Cerea l  pr ices  are  denominated in  dol lar  

te rms,  but  food pr ice  increases  are  somewhat  cushioned in countr ies  wi th 

an apprec ia t ing exchange rate ,  such as  those  of  the euro-area .      

 

5 .  Concluding remarks 

The present  cr is is  shows some s imi lar i t ies  with  the  wor ld  food cr i s is  of  the  

1970s  when the  green revolut ion was  implemented .  Bad whether  condit ions  

in  1972 caused wor ld food product ion to drop,  and th is  was fol lowed by  

the  1973 o i l  shock.  In  that  decade ,  wor ld cerea l  pr ices  were  h igher  than  

ever  before ,  and th is  las ted unt i l  the  1980s .  Beyond these  apparent  

s imi lar i t ies ,  what  are  the d i f ferences with  the  current  s i tuat ion?  To answer 

th is  quest ion,  some re levant  factors  affect ing wor ld  pr ices  have  to be  

reca l led .  

The short- term factors  are  genera l ly  recognised  as  conduc ive  to  pr ice  

increases .  These  factors  are :  adverse  weather  condit ions ,  reduct ion in  food 

s tocks ,  internat iona l  t rade pol ic ies  ( such as  the  impos i t ion of  export  

res t r ic t ions) ,  modif icat ion of  product ive  costs  (energy ,  fer t i l i sers ) ,  and 

market ing  power  as  far  as  consumers  are  concerned.  In  the  long- term,  

r i s ing  b iofue l  product ion,  growing demand from emerg ing countr ies ,  and 

l imited  product iv i ty  growth can be  l i s ted .  However ,  the  i ssue  surrounding 

the impact  of  these  factors  on commodity  pr ices  i s  rather  complex.  

Severa l  s tudies  have cons idered  the impact  of  b iofue l  product ion on pr ice  

cerea ls .  A pos i t ive  corre la t ion has  normal ly  been under l ined,  but  the 

measure of  growing renewable  energy  on wor ld cerea l  pr ices  d if fers  f rom 

author  to  author .  Less  explored has  been the  i ssue  of  specu lat ion or  

arb i t rage  by internat ional  t raders .   
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With the  he lp  of  a  regress ion ana lys i s ,  we  ident i fy  a  number of  supply-s ide  

and demand-s ide  independent  var iables  that  are  respons ib le  for  cerea l  pr ice  

t rends .  Our  resu l t s  show that  specula t ion (def ined by  the  long pos i t ion of  

t raders )  has  p layed a  cruc ia l  ro le  dur ing the  per iod under  rev iew ( June 2001 

– December  2009) .  According to  our  ana lys i s ,  specula t ion i t  i s  the  most  

re levant  independent  var iab le  that  a ffec ts  cerea l  pr ices .  Exports ,  in  some 

ways connected  to  the former var iable ,  occupy second place ,  in  term of  

s igni f icance .  However ,  the ir  impact  on cerea l  pr ices  i s  less  re levant  than 

that  of  b iofue l  product ion,  in  te rms of  the  shock represented  by  the  pr ice  

r i se .  Populat ion growth (genera l ly  recognised  as  a  pos i t ive  determining 

dr iver  of  food/cerea l  pr ices)  does  not  have  impact  in  a  pos i t ive  way  on 

cerea l  pr ices ;  i t  acts  in  the opposi te  d irec t ion due  to  the change  in  d iets  

( f rom vegetable  to  an imal  prote ins ) ,  imply ing that  popula t ion increases  

would tend to  affec t  pr imar i ly  other  agr icu l tura l  markets .  

Excess ive  vola t i l i ty  in  food pr ices ,  as  that  observed in  the  last  years  of  the 

per iod under  s tudy  in  th is  ar t ic le ,  i s  a  dramat ic  quest ion.  From a  demand 

point  of  v iew,  consumers  in  deve loping countr ies  and vu lnerable  income 

groups in  other  countr ies  have  to be protected  (Anr iquez G.  e t  a ,  2010,  

Brown,  2006) .  Cerea ls  are  a  s tap le  food and,  accord ing to  Enge l ’ s  l aw,  a  

l arge  share  of  low- income group households ’  income i s  spent  on food.  With 

cerea l  pr ices  increases ,  the  l ike l ihood of  malnutr i t ion increases .  On the  

other  hand,  when pr ices  decrease ,  supply  tends  to  fa l l  accord ing  to  the 

d irect  re la t ionship ex is t ing  between quant i ty  and pr ice .  Not  surpr i s ing ly ,  

h igh pr ices  have  tended to  encourage  an expans ion in  the  g loba l  product ion 

of  cerea ls  in 2009.  However ,  according to  the  FAO (2009) ,  th is  increase  in  

supply  affects  pr imar i ly  deve loped and some emerging countr ies .   

More than one  pol icy  on both internat ional  markets  ( t rade  re la ted  

measures ,  s tock pol ic ies ,  new ru les  on futures  markets)  and domest ic  

markets  (a t  product ion and consumpt ion leve ls )  have  to  be  introduced so as  

to  lessen food/cerea l  lower  pr ice  vola t i l i ty .  Specula t ion,  b iofue l  product ion 

and,  to  a  lesser  degree ,  product iv i ty  can be  regula ted .  Even i f  i t  i s  s t i l l  not 

c lear  whether  speculat ion affec ted phys ica l  markets  or  whether  i t  was the  

growth of  the  markets  i t se l f  that  nurtured  speculat ion,  i t  i s  c lear  f rom the 

ana lys is  provided here that  specu lat ion can and has  to  be  cushioned wi th 

more  severe  ru les  in  the  internat ional  markets .  The l imited fue l  resources  

and the ir  impact  on c l imate  changes  require  more b iofue l  product ion,  but  

th is  could  take  place  under  the  condit ion that  the  food secur i ty  i s  more  

important  than energy secur i ty  (Pesket t  e t  a l ,  2007,  Von Braun and 

Pachaur i ,  2006) .  Product ion can be  boosted with a  fa i rer  access  to inputs  

by farmers ,  mainly  those leaving  in  rura l  and marg ina l  areas .   
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One way in  which th is  ana lys i s  could  be deve loped fur ther  i s  by 

d isentang l ing  the  pr ivate  operators  f rom the  publ ic  operators  f rom the  

group of  agents  who take a  long pos i t ion.   
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