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FOREWORD 

This paper i s  the t h i r d  i n  the CFNPP Working Paper ser ies  t o  focus on 
Ghana. I n  it, the authors provide a  r igorous analysis o f  monthly food 
commodity p r i ces  i n  Ghana dur ing the per iod 1970 t o  1990, focusing 
p a r t i c u l a r  a t t en t i on  on the periods before and a f t e r  Ghana's economic 
recovery program. The study includes an inves t iga t ion  o f  t ime trends and 
seasonal p r i c e  pat terns  both between and w i t h i n  markets, as wel l  as 
analyses o f  intercommodity p r i c e  t ransmi t ta l  and market i n teg ra t ion .  

Pr ice  movements have important impacts on households, espec ia l l y  as 
measured i n  terms o f  t r a n s i t o r y  food secur i ty .  This i s  espec ia l ly  the 
case f o r  poor househol ds whose consumption i s  more price-responsive and 
who are less  able t o  draw upon savings and other assets t o  b u f f e r  the 
f l  uctuat ions i n  seasonal and i nter-annual pr ices.  I n  order t o  understand 
more f u l  l y  the r o l e  o f  markets i n  a f f ec t i ng  food secur i ty ,  and the r e l a t ed  
issue o f  whether and why there are market f a i  1  ures t h a t  reduce the abi 1  i t y  
o f  the  household t o  access s u f f i c i e n t  food, the study focuses on the issue 
o f  how we11 commodity markets are funct ioning.  I n  addi t ion,  the paper 
examines whether any d isce rn ib le  changes have occurred i n  p r i c e  movements 
and e f f i c i e n c y  o f  markets since economic reform commenced. This i s  
espec ia l l y  important since an important element o f  reform i s  reducing the  
t h rea t  t o  food secur i t y  represented by fac to rs  such as high marketing 
margins and poor regional  in tegra t ion.  As such, the cur rent  e f f o r t  has 
wide relevance f o r  any discussion o f  pr ice,  storage, o r  t rade pol  i c y  i n  
Ghana, and provides a  val  uabl e  complement t o  CFNPP' s  con t i  nui ng research 
on p o l i c y  reform and poverty i n  sub-Saharan Af r ica .  

Ithaca, New York 
May 1991 

David E. Sahn 
Deputy Di rec tor ,  CFNPP 



1. INTRODUCTION 

Food secur i ty ,  defined i n  one context as the access by a1 1  people, a t  
a1 1  times, t o  enough food f o r  an ac t i ve  healthy 1 i f e  (Reutl inger and van 
Horst Pel 1  ekaan l986), has both chronic and t r a n s i t o r y  components. The 
former per ta ins  t o  the a b i l i t y  of households and ind iv idua ls  t o  command 
enough resources t o  acquire adequate food under no,rmal market condit ions. 
To a  large degree, then, i t s  opposite, food insecur i ty ,  over1 aps - indeed, 
provides a  funct iona l  d e f i n i t i o n  f o r  - the concept o f  poverty. Trans i tory  
food secur i ty ,  however, r e f l e c t s  both f l uc tua t ions  i n  markets, hence food 
prices, and shocks t o  incomes, which, i n  the absence o f  smoothly 
funct ion ing c red i t ,  insurance, and savings i n s t i t u t i o n s ,  temporar i ly  
impair  a  household's abi l i t y  t o  obtain food. 

Pursuing the concept o f  t r a n s i t o r y  food secur i t y  fur ther ,  one notes 
t h a t  some t r a n s i t o r y  f l uc tua t ions  are l a rge l y  pred ic tab le  - f o r  example, 
seasonal pat terns o f  crop a v a i l a b i l i t y .  Others, such as f loods and 
droughts, as we l l  as movements i n  commodity p r i ces  f o r  exports, are less 
regular .  The various i n s t i t u t i o n a l  and household measures t h a t  can 
mi t iga te  the impacts o f  such f luc tua t ions  depend on the nature and source 
o f  the t r a n s i t o r y  insecur i ty . '  This study examines t r a n s i t o r y  food 
i nsecu r i t y  i n  Ghana as manifested i n  p r i ce  movements i n  various markets 
(see Map). The impacts o f  such movements are, o f  course, greater f o r  
those households w i th  fewer assets (see, f o r  example, Sen 1981), and, 
therefore, the concept o f  t r ans i t o r y  food secur i t y  i s  not  operational l y  
d i s t i n c t  from chronic food secur i ty .  This paper, then, accompanies an 
inves t iga t ion  o f  household food secur i ty  and poverty i n  Ghana. 

The a e r  begins w i t h  a  discussion of t ime trends and seasonal p r i ce  
pat terns .' 'Section 3 shows a model of mu1 ticommodi t y  market in tegrat ion,  
and the fo l low ing  sect ion presents the resu l t s  o f  an analysis using t h i s  
model . The main pol i c y  conclusions are summarized be1 ow: 

' This study w i  11 f u r t he r  discuss some o f  these measures. For more on 
seasonal f luc tuat ions,  see Sahn (1989). Josl i n g  (1981) discusses t rade 
pol i c i e s  t o  m i  ti gate i nteryear f luc tuat ions,  whi 1  e  P i  nckney (1989) and 
S i  amwall a  (1988) discuss pub1 i c storage and pol i c i  es. 

The production system i n  Ghana and the major marketing channels need 
no descr ipt ion.  Various World Bank and government documents, as we l l  as 
Asante e t  a1. (1989) and Stryker (1990), among others, adequately describe 
both. 
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Map o f  Ghana Indicat ing  Transport Routes Linking the Major Markets 



1. Most g r a i n  markets i n  Ghana, as elsewhere, appear i n t e g r a t e d  w i t h  
each o ther .  Such in terconnected markets weaken t h e  r a t i o n a l e  f o r  separate 
reg iona l  s t a b i  1 i z a t i  on po l  i c i  es. 

2. P r i c e  shocks (and s t a b i l i z a t i o n )  a re  apparent ly  t ransmi t ted  
across commodities - t h a t  i s ,  a r i s e  o r  dec l i ne  i n  maize p r i c e s  s t r o n g l y  
i n f l uences  subsequent movements i n  sorghum and mi 1 l e t  p r ices .  This  cross-  
commodity i n t e g r a t i o n  imp l i es  t h a t  e i t h e r  t r a d e  o r  s torage o f  maize w i l l  
a1 so i n f l u e n c e  commodities t h a t  a re  o n l y  l o c a l  l y  traded. 

3 .  Rice markets do n o t  f unc t i on  as we1 1 as maize and coarse g r a i n  
markets. I n  p a r t i c u l a r ,  transnii t t a l  o f  p r i c e  movements between Accra 
(where r i c e  i s  l a r g e l y  imported) and the  f o r e s t  and Savannah zones i s  
r e l a t i v e l y  poor. Th is  v a r i a t i o n  r e f 1  ec ts  d i f f e rences  i n  qua1 i t y .  I n  
add i t i on ,  t r a n s p o r t a t i o n  cos ts  a re  1 i k e l y  t o  segregate e f f e c t i v e l y  t h e  
Savannah market from t h e  coast.  

4. A1 though cassava p r i c e  movements are  no t  countercyc l  i c a l  t o  g r a i n  
pr ices ,  they have t h e  p o t e n t i a l  t o  dampen e i t h e r  seasonal o r  i n t e r y e a r  
movements o f  weighted food budgets more than do yam o r  p l a n t a i n  pr ices .  
The v a r i a b i l i t y  o f  food pr ices ,  however, depends on the  v a r i a b i l i t y  o f  
p r i c e s  o f  i n d i v i d u a l  commodities, as we1 1 as t h e i r  covariance. Pr ices are  
more v a r i a b l e  i n  Brong-Ahafo than i n  t h e  Savannah o r  t he  coasta l  zones, 
desp i te  the  surpluses i n  t h e  region. 

5 .  There i s  s t rong  s t a t i s t i c a l  evidence t h a t  both wholesale and 
r e t a i l  r e a l  p r i c e s  o f  a11 commodities have dec l ined s ince 1984. This  
r e s u l t  holds even when the  ex t rao rd ina ry  movement i n  maize p r i c e s  between 
A p r i l  and J u l y  1990 i s  inc luded i n  t h e  regressions. Contrary t o  
convent ional wisdom, t h i s  dec l i ne  began i n  the  1970s ( i n  keeping w i t h  
wor ld  p r i c e  movements). For most commodities except r i c e  and yams, 
however, t he  r a t e  o f  dec l i ne  accelerated a f t e r  1984. 

6. Various pieces o f  i n fo rma t ion  a v a i l a b l e  i n  t h e  Ghana L i v i n g  
Standards Survey (GLSS) and o the r  surveys support t h e  view t h a t  sa les o f  
maize t o  neighbor ing coun t r i es  are s i g n i f i c a n t .  The p r i c e  spread between 
major  markets i n  Ghana appears s u f f i c i e n t  t o  j u s t i f y  t h e  cos t  o f  
t r anspor t .  Moreover, t he  p r i c e  spread appears t o  have increased between 
June 1988 and December 1989. 

7. Although the  exact l e v e l  o f  cross-border t rade  cannot be 
accu ra te l y  determined, i t  appears t o  be a t  l e a s t  as g rea t  as t h e  l e v e l  o f  
un i fo rm harves t  losses. The l a t t e r  may, i n  f a c t ,  be exaggerated i n  FA0 
and o t h e r  balance sheets. I f  so, t he  cu r ren t  expansion o f  government 
s torage capac i ty  may have, a t  best, a 1 i m i t e d  p o t e n t i a l  t o  reduce storage 
cos ts  nat ionwide. 



2. PRICE MOVEMENTS BEFORE AND AFTER THE ECONOMIC RECOVERY PROGRAM 

Conceptually, i t  should be a simple matter t o  indicate  any trends in  
prices,  even i n  the  context of appreciable in teryear  va r i ab i l i t y .  Data 
avai 1 a b i l i t y  and qua1 i ty ,  however, often 1 eave such investigations open t o  
question. For example, Tabatabai (1988) found two se r i e s  from the  same 
government ministry t ha t  indicate  e i t he r  increases or  decreases i n  
wholesale prices i n  the  1970s. Many price s e r i e s  t ha t  a re  avai lable  are  
di sconti nuous. Most a re  unweighted averages over regions and seasons or  
both. Others make 1 i t t l e  d i s t inc t ion  betweenofficial  prices and those a t  
which goods a re  available t o  most consumers. 

For the  analysis presented here, monthly food prices from a number of 
rural and urban marke t s  were obtained from Ministry of Agriculture 
regional off ices .  These monthly market prices ( ra ther  than regional o r  
national averages)  fo r  January 1970 t o  July 1990 a r e  the  un i t s  of 
analysis.  Depending upon the  commodity, u p  t o  36 rural  and urban markets 
a r e  included i n  the  analysis.  

The f i r s t  s tep of the  analysis i s  t o  t e s t  the  s t a t i s t i c a l  
significance of time trends in  prices,  using a s e t  of regressions with the  
logarithm of real prices from the  various urban and rural  markets 
regressed on time ( in  months) and other variables.  These prices were 
deflated by urban and rural C P I  indices,  respectively. Separate time 
variables fo r  1970 t o  1982 and a f t e r  1983 indicate  trends in prices in 
these periods. Observations from 1983 were excluded i n  t h i s  exercise,  not 
only because of the  special circumstances in government s t a f f i ng  and in 
the  functioning of markets i n  t ha t  year, b u t  a l so  because the  t e s t  of 
preadjustment and postadjustment patterns might be sens i t ive  t o  the  choice 
of whether 1983, a famine year, should be considered a s  preadjustment or  
postadjustment. 

For example, one price s e r i e s  reported by the  S t a t i s t i c a l  Service 
shows an apparent decline in the  real r e t a i l  pr ice  of maize i n  Accra 
during both 1982 and 1983 r e l a t i ve  t o  1980 and 1981. This i s  hardly 
consistent  with the  famine t ha t  most of the  population confronted in 1983. 

Disaggregated price data fo r  much of the  1970s and ear ly  1980s a r e  
currently unavai lab1 e i n  Accra, a1 though regional o f f ices  sometimes re ta in  
the  original  coding sheets in t h e i r  storerooms. 

Only data f o r  maize prices extend beyond Apri 1 1990. None of the  
conclusions discussed in the  paper regarding maize prices were found t o  be 
sens i t ive  t o  inclusion or  exclusion of prices covering May t o  July 1990, 
although nominal maize prices doubled in t ha t  shor t  period. 



WHOLESALE PRICE TRENDS 

Most wholesale food p r i c e s  e x h i b i t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
downward t r e n d  i n  both t h e  pread justment and pos tad j  ustment per iods  . For 
example, t h e  t r e n d  c o e f f i c i e n t s  f o r  maize i n  Table 1 imp ly  t h a t  t h e  
average monthly r e a l  dec l i ne  i n  t he  wholesale p r i c e  o f  maize was 0.06 
percent  a  month (0.7 percent  a  year)  i n  t h e  prerecovery pe r i od  and 0.13 
percent  a  month (1.6 percent  a  year) a f t e r  t h e  i n i t i a t i o n  o f  t h e  recovery. 
Only cassava p r i c e s  f a i l  t o  show an apprec iable downward movement. I n  t h e  
e a r l  i e r  per iod,  t h e  downward t r e n d  was p a r t i c u l a r l y  pronounced f o r  r i c e  
(nea r l y  4  percent  a  year) ,  as we1 1  as f o r  m i l  l e t  and g a r i .  The former 
p a t t e r n  i s  cons i s ten t  w i t h  both i n t e r n a t i o n a l  t rends  and an i n c r e a s i n g l y  
d i s t o r t e d  currency, a1 though t h i s  c l e a r l y  cannot be a  f u l l  explanat ion,  as 
m i l  l e t  i s  n o t  gene ra l l y  a  t raded commodity. 

It i s  p a r t i c u l a r l y  noteworthy t h a t  n o t  o n l y  i s  t h e  monthly t ime  t r e n d  
s i g n i f i c a n t l y  negat ive  over t h e  e n t i r e  per iod,  bu t  t h e  downward t r e n d  i n  
wholesale p r i c e s  i s  s i g n i f i c a n t l y  steeper between 1984 and 1990 f o r  a1 1  
commodities, except r i c e  and yams, as we1 1  . One p l  ausi  b l  e  expl anat ion  f o r  
t h i s  a c c e l e r a t i o n  i s  a  pe r i od  o f  favorab le  weather, a l though y i e l d  
i ncreases, p a r t i  c u l  a r l y  f o r  maize, coul d  a1 so pu t  downward pressures on 
pr ices.6 A f u r t h e r  exp lanat ion  may be found i n  f a l l i n g  market ing costs;  
a l though f u e l  p r i c e s  have increased s ince  1984, t r u c k s  and spare p a r t s  
have been more r e a d i l y  a v a i l a b l e  and more funds have been a v a i l a b l e  f o r  
road c o n s t r u c t i o n  and repa i r s .  Note t h a t  these f a c t o r s  a re  n o t  mu tua l l y  
exc lus ive .  They may a1 1  p l a y  some r o l e  i n  t h e  e x p l a i n i n g  t h e  cons i s ten t  
pa t te rn .  

The p a t t e r n  i n  m i  1  l e t  p r i c e s  prov ides some evidence regard ing  t h e  
r o l e  o f  t r anspo r t .  The regress ion  f o r  m i l l e t  i n  Table 1 deals  o n l y  w i t h  
t h e  Savannah zone. A s i m i l a r  regress ion  cover ing  2,038 market 
observat ions nat ionwide i n d i c a t e s  a  v i r t u a l  l y  i d e n t i c a l  t r e n d  i n  t he  
e a r l i e r  per iod,  bu t  f i n d s  t h a t  t h e  downward movement i n  m i l  l e t  p r i c e s  
s ince  1984 i n  t h e  nat ionwide sample i s  t w i c e  t h a t  o f  t h e  Nor thern and 
Upper Regions. Th is  t r e n d  i s  cons i s ten t  w i t h  improvements i n  
t r a n s p o r t a t i o n  from t h e  geog raph i ca l l y - res t r i c ted  producing reg ions  t o  
o t h e r  markets t h a t  have been made i n  t h e  second h a l f  o f  t h e  decade. 

To a  l a r g e  degree, t h e  except ion o f  r i c e  i n  t h e  o v e r a l l  p a t t e r n  
re in fo rces ,  r a t h e r  than con t rad i c t s ,  t he  general r e s u l t s .  Rice i s  t h e  
o n l y  commodity s tud ied  t h a t  i s  c o n s i s t e n t l y  imported o r  exported. One 
would expect, there fo re ,  t h a t  t h e  changes i n  p o l i c i e s  regard ing  t h e  
exchange r a t e  de termina t ion  s ince  1983 would a f f e c t  t h i s  commodity i n  a  

Regressions f o r  p l a n t a i n  p r i c e s  are no t  repor ted,  as few observat ions 
o f  p r i c e s  p r i o r  t o  1980 were ava i l ab le .  A s i g n i f i c a n t  upward t rend,  
however, occurred i n  p l a n t a i n  p r i c e s  a f t e r  1983, p o s s i b l y  because l e s s  of 
t h e  crop was p lan ted  a f t e r  t h e  bush f i r e s .  



2. PRICE MOVEMENTS BEFORE AND AFTER THE ECONOMIC RECOVERY PROGRAM 

Conceptually, i t  should be a simple ma t te r  t o  i n d i c a t e  any t rends  i n  
p r ices ,  even i n  t h e  contex t  o f  appreciable i n t e r y e a r  v a r i a b i l i t y .  Data 
avai  l a b i  1  i t y  and qua1 i t y ,  however, o f t e n  leave such i n v e s t i g a t i o n s  open t o  
quest ion. For example, Tabatabai (1988) found two se r ies  from t h e  same 
government m i n i s t r y  t h a t  i n d i c a t e  e i t h e r  increases o r  decreases i n  
wholesale p r i c e s  i n  t h e  1970s. Many p r i c e  se r ies  t h a t  a re  a v a i l a b l e  a re  
discont inuous. Most a re  unweighted averages over regions and seasons o r  
both. Others make l i t t l e  d i s t i n c t i o n  between o f f i c i a l  p r i c e s  and those a t  
which goods are  a v a i l a b l e  t o  most  consumer^.^ 

For t h e  ana lys i s  presented here, monthly food p r i c e s  from a number o f  
r u r a l  and urban markets were obtained from M i n i s t r y  o f  A g r i c u l t u r e  
reg iona l  o f f i c e s  .4 These monthly market p r i c e s  ( ra the r  than reg iona l  o r  
na t i ona l  averages)  f o r  January 1970 t o  J u l y  1990 are  t h e  u n i t s  o f  
ana lys is .  Depending upon t h e  commodity, up t o  36 r u r a l  and urban markets 
a re  inc luded i n  t h e  ana lys is .  

The f i r s t  s tep o f  t h e  ana lys is  i s  t o  t e s t  t h e  s t a t i s t i c a l  
s i g n i f i c a n c e  o f  t ime t rends  i n  p r ices ,  us ing a s e t  o f  regressions w i t h  t h e  
l oga r i t hm o f  r e a l  p r i c e s  from the  var ious urban and r u r a l  markets 
regressed on t ime ( i n  months) and o the r  var iab les .  These p r i c e s  were 
d e f l a t e d  by urban and r u r a l  CPI ind ices,  respec t i ve l y .  Separate t ime 
va r iab les  f o r  1970 t o  1982 and a f t e r  1983 i n d i c a t e  t rends i n  p r i c e s  i n  
these per iods.  Observations from 1983 were excluded i n  t h i s  exerc ise,  n o t  
o n l y  because o f  t he  spec ia l  circumstances i n  government s t a f f i n g  and 
the  func t i on inq  o f  markets i n  t h a t  year, b u t  a l s o  because t h e  t e s t  
preadjustment and postadjustment pa t te rns  m i g h t  be s e n s i t i v e  t o  t h e  cho 
o f  whether 1983, a famine year, should be considered as preadjustment 
postadjustment.  

For example, one p r i c e  se r ies  repor ted  by t h e  S t a t i s t i c a l  Serv i  
shows an apparent decline i n  the  r e a l  r e t a i  1  p r i c e  o f  maize i n  Accra 
du r ing  bo th  1982 and 1983 r e l a t i v e  t o  1980 and 1981. Th is  i s  ha rd l y  
cons i s ten t  w i t h  t h e  famine t h a t  most o f  t h e  popu la t ion  confronted i n  1983. 

Disaggregated p r i c e  data f o r  much o f  t h e  1970s and e a r l y  1980s are  
c u r r e n t l y  unava i lab le  i n  Accra, a1 though reg iona l  o f f i c e s  sometimes r e t a i n  
t h e  o r i g i n a l  coding sheets i n  t h e i r  storerooms. 

Only data f o r  maize p r i c e s  extend beyond Apr i  1  1990. None o f  t h e  
conclusions discussed i n  t h e  paper regarding maize p r i c e s  were found t o  be 
s e n s i t i v e  t o  i n c l u s i o n  o r  exc lus ion  of p r i c e s  cover ing May t o  J u l y  1990, 
a l though nominal maize p r i c e s  doubled i n  t h a t  sho r t  per iod .  



Table 1 - Regressions Indicating Price Trends of Food Prices i n  Ghana, 1970-1990 

Wholesale Price of: Retail  Price of: 

Independent Variable ~ a i  zea Sorghum Mi 1 le ta  Cassava Gari Yam Rice Ma i zea Gar i b 

(Constant) 

T ime  trend prior  to 1983 

T ime  trend after  1984 

Urban 

Upper Region 

Northern Region 

January 

February 

March 

Apri 1 

May 

June 

July 

(continued) 



Table 1 (continued) 

Wholesale Price of: Retai l  Price of: 

Independent Variable naizea Sorghum Ni 1 l e ta  Cassava Gari Yam Rice te i xea Gari b 

August 

October 

November 

December 

8 Savannah Regions only. 
No observations available f o r  Tamale. 
Indicates that the coef f ic ient  i s  s ign i f i cant ty  less than the correspondfng coef f ic ient  for  the ear l ie r  period ( p  , 0.01 tuo-ta i led test). 
Indicates that the coef f ic ient  i s  s ign i f i cant ly  greater than the corresponding coef f ic ient  for  the ear l ie r  period (p , 0.01 tuo-ta i led test). 
Nf l l e t  results reported are f o r  Upper and Northern Regions only. Similar trends and significance are observed fo r  the prices from the f u l l  sample, 
although the sales are c lear ly  concentrated in the Savannah Regions. 

Notes: T-s ta t is t i cs  are in parentheses. The maize series includes data through July 1990 fo r  selected markets; a l l  other coinnodity series include 
data through Apr i l  1990 only. 



different  manner than other food cropsa7 The price of r ice  continued to  
decline throughout the 1980s, b u t  a t  a significantly slower pace than in 
the earl i e r  period. Moreover, the relatively few markets tha t  distinguish 
imported from domestic r ice  provide evidence regarding the change of trade 
regimes since the in i t ia t ion  of the economic recovery period. Imported 
r ice  was apparently 10 percent cheaper than domestic r ice  before 1983 and 
more than 25 percent more expensive a t  the wholesale level a f t e r  1984. 
This resul t  i s  indicated by the variables for  imported r ice  in the 
regressions in Table 1 and includes control for  some regional patterns as 
we1 l as urbani zat i  on. 

As Tabatabai correctly observes, decl ining food prices during 
contraction could ref lec t  fa1 1 ing real incomes for  nonproducers and, 
hence, reduced demand. A1 though there are few direct  indicators of the 
distribution of income growth between 1984 and 1990, average per capita 
income has increased by over 15 percent in tha t  period. The continuing, 
or  accelerated, price decl i ne, then, indicates i ncreased production i n  the 
l a t t e r  period, lower marketing costs,  or  both. 

For net consumers of grains and tubers the decline in food prices has 
an unambiguous impact on real incomes. The impact on producer incomes, 
however, i s  less  clear.  Not only does i t  require some assumptions to  
infer  the movement in farm-gate prices from the movement in wholesale 
prices, b u t  fu l l  assessment of trends in farm-gate prices should also 
consider trends in yields as well. I t  i s  possible fo r  farmers, 
particularly progressive farmers, t o  increase the i r  incomes, even whi 1 e 
prices soften (see Scobie and Posada 1978, for  an i 11 ustration) . However, 
the necessary data for  such an analysis for  Ghana are not available. 

RETAIL PRICE TRENDS 

A regression of re ta i l  maize prices on time reveals basically the 
same pattern as the regression for  wholesale prices reported abovea9 A 

While maize i s  also potentially a tradable good, government 
restr ic t ions,  as well as the distinction between ye1 low and white maize on 
the world market, have effectively segmented the local market from the 
world market. 

* One reasonable assumption i s  that  marketing margins would decline 
with improved transport, b u t  the avai 1 able evidence i s  too meager t o  prove 
t h i s  supposition. 

In a draf t  of another paper, the authors reported a decline in 
wholesale prices in the ea r l i e r  period with no re ta i l  movement. This was 
interpreted as r is ing marketing margins before 1983. The pri nci pal 
difference between those prel imi nary estimates and the current resul ts  i s  
that  the resul t s  reported above include more observations in the 1970s. 

(continued.. .) 



s i m i l a r ,  b u t  more complete, s t o r y  i s  i n d i c a t e d  by regress ing  t h e  r a t i o  o f  
r e t a i l  t o  wholesale p r i c e s  i n  a given market on a t rend  va r iab le .  A 
caveat i s  i n  order,  however. The r e t a i l  p r i c e  se r ies  i s  no t  un i fo rm i n  
terms o f  t h e  u n i t s  - bowls, basins, t i n s ,  e tc .  - i n  which p r i c e s  are 
c o l  lec ted .  I f  t h e  number o f  basins i n  a bag has changed over  t ime, o r  i n  
response t o  economic condi t ions,  t h e  repor ted r e t a i  1 p r i c e s  may be 
mi s l  eadi ng i n d i c a t o r s  o f  market ing margins. Traders o f t e n  r e p o r t  t h a t  a 
"bush" weight bag conta ins  more g r a i n  than imp l i ed  by t h e  standard weight. 
I n  k i l o  terms, t h e  average r e t a i l  p r i c e  o f  maize i s  rough ly  5 percent 
above t h e  wholesale i n  a g iven market. If, however, a bag conta ins  more 
than 100 k i l o s ,  t he  r e a l  r e t a i l  margin w i l l  be h igher .  Th is  i s  l i k e l y  t o  
be t h e  case, bu t  t h e r e  i s  no way t o  asce r ta in  e m p i r i c a l l y  whether t h e  
weight o f  a bag has va r ied  i n  any systematic p a t t e r n  over t h e  sample 
per iod.  

As i n d i c a t e d  i n  Table 2, t h e  r a t i o  o f  r e t a i l  t o  wholesale maize 
p r i c e s  has dec l ined over  t ime, w i t h  the  r a t e  o f  dec l i ne  somewhat f a s t e r  
be fore  1983. Since t h e  regressions use corresponding p r i c e s  f rom t h e  same 
loca le ,  t h e  d e c l i n i n g  margin does n o t  represent  changes i n  t r a n s p o r t  
costs. These t r a n s p o r t  cos ts  may a l so  have changed i n  response both t o  
reduc t ions  o f  f u e l  subsid ies as we l l  as i n  response t o  improved roads. I f  
so, t h i s  would i n d i c a t e  r e a l  resource cos ts  r a t h e r  than an apparent 
increase o r  decrease i n  t rade rs  ' margins . 

Some have argued t h a t  t r a d e r  margins increased before  1983. This  
argument may be based on a m i s i n t e r p r e t a t i o n  o f  t he  cos ts  o f  commodity 
t r a n s p o r t  ( t h a t  i s ,  by confus ing gross w i t h  n e t  margins) ; also, market ing 
margins dec l i ne  in percentage terms as p r i c e s  increase; t r a d e r s '  margins 
r e f l e c t  f i x e d  as w e l l  as p ropo r t i ona l  cos ts  (Timmer 1974). This  i s  
i n d i c a t e d  by t h e  negat ive  c o e f f i c i e n t  on t h e  wholesale p r i c e  o f  maize i n  
Table 2. A regress ion  o f  r e t a i l  maize p r i c e s  (no t  t h e  r a t i o )  on wholesale 
p r i c e s  a l s o  revea ls  a l e s s  than p ropo r t i ona l  increase. The dummy v a r i a b l e  
f o r  t h e  pre-1983 pe r iod  i n  t h i s  regression shows a g rea te r  absolute margin 
i n  t h i s  e a r l i e r  per iod.  This  i s  n o t  i ncons i s ten t  w i t h  t h e  observat ion o f  
a d e c l i n i n g  r a t i o  s ince i t  has been shown t h a t  r e a l  wholesale p r i c e s  were 
a l s o  h igher .  Note, also, t h a t  both t h e  re ta i l /who lesa le  r a t i o  and t h e  
absolute margin were apparent ly  smal le r  between January 1983 and June 
1984. These dec l ines  a re  represented by t h e  dummy v a r i a b l e  f o r  drought. 
There i s  no evidence i n  t h e  data employed here t h a t  i n d i c a t e s  t h a t  r e t a i l  
merchants e x p l o i t e d  t h e  drought emergency. 

A s imi  l a r  decl i n ing  r a t i o  over t ime and w i t h  respect  t o  t h e  wholesale 
p r i c e  was observed f o r  those markets from which both r e t a i l  and wholesale 
p r i c e s  f o r  g a r i  a re  ava i l ab le .  There was, however, no s i g n i f i c a n t  
d i  f f e rence  du r ing  t h e  drought year. 

*(. . .continued) 
As such, they  more c l o s e l y  correspond t o  the  data s e t  f o r  which wholesale 
p r i c e s  a re  avai  l able. 
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Table 2 a l s o  conta ins  a  regress ion  t h a t  dep ic t s  t he  r a t i o  o f  r e t a i l  
g a r i  p r i c e s  t o  wholesale cassava p r i c e s  as a  f u n c t i o n  o f  t ime. Th is  i s  
n o t  s t r i c t l y  analogous t o  t h e  re ta i l /who lesa le  r a t i o ,  as i t  invo l ves  a  
product  t rans format ion .  The g a r i  i n  a  g iven market does n o t  necessa r i l y  
come through t h e  same market channels as the  cassava t h a t  i s  s o l d  i n  t h a t  
market. Nevertheless, t h e  negat ive c o e f f i c i e n t  on the  cassava p r i c e  may 
i n d i c a t e  f i x e d  cos ts  o f  processing. The regress ion  a l s o  i n d i c a t e s  t h a t  
g a r i  p r i c e s  re1  a t i v e  t o  cassava have dec l ined s i g n i f i c a n t l y  i n  recent  
years. Since f u e l  p r i c e s  - a  p r i n c i p a l  cos t  i n  g a r i  processing - 
increased i n  t h i s  period, t he  dec l i ne  may poss ib l y  be i n  response t o  a  
more than o f f s e t t i n g  improvement i n  processing techno1 ogy. Unl i ke 
maize, t h e  g a r i  /cassava p r i c e  r a t i o  increased i n  t h e  drought year. Since, 
as mentioned, g a r i  and cassava are p rope r l y  t r e a t e d  as d i s t i n c t  
commodities, t h i  s  movement may r e f 1  e c t  d i  f f e r e n t  demand pa t te rns  as we1 1  
as any poss ib le  change i n  processing costs. 

SEASONAL PRICE MOVEMENT 

The regressions repor ted  i n  Table 1 a l s o  i nc lude  11 separate dummy 
v a r i a b l e s  f o r  t he  month o f  observat ion, exc luding September. These 
i n d i c a t e  t h e  detrended seasonal p r i c e  movement f o r  a  commodity. For 
example, maize p r i c e s  u s u a l l y  peak i n  June, and reach a  low a  few months 
l a t e r  i n  September. S i m i l a r l y ,  t he  p r i c e  o f  m i l l e t  a l s o  peaks i n  June, 
a l  though t h e  t rough does n o t  occur u n t i l  December, t h e  same month as t h e  
lowest  p r i c e  f o r  sorghum. Cassava p r i c e s  show v i r t u a l l y  no seasonal 
pa t te rn ,  w h i l e  p r i c e s  o f  yams have a  seasona l i t y  nea r l y  as pronounced as 
t h a t  o f  maize. F igure  1 i l l u s t r a t e s  these pa t te rns  g raph ica l l y ,  w i t h  the  
f i g u r e s  showing t h e  percentage movement from the  re ference month 
(September), n o t  t he  movement from e i t h e r  t h e  annual average o r  t h e  lowest  
p r i c e  month (except f o r  maize, which has a  low i n  September). 

Such seasonal pa t te rns  are  we1 1  known t o  occur throughout sub-Saharan 
A f r i c a .  The Ghanaian food budget, as we1 1  as t h e  d i e t ,  however, i s  
general l y  d i v i d e d  among a  number o f  commodities (Alderman 1990). The 
consumer, then, can s u b s t i t u t e  among commodities, thereby mi t i g a t i n g  p r i c e  
movements. For a  f u l l  ana l ys i s  o f  t h e  impact o f  food p r i c e s  on consumer 
wel fare,  then, one needs both a  m a t r i x  o f  c ross-pr ice  e l a s t i c i t i e s  and 
some in fo rma t ion  on the  covariance o f  p r i c e  movements across 
commodi ti es . Re l i ab le  i n fo rma t ion  concerning t h e  former i s  r a t h e r  
d i f f i c u l t  t o  obta in;  t he  l a t t e r  i s  shown i n  Table 3. 

lo Kreamer (1986) r e p o r t s  t h a t  mechanical g r a t e r s  and screw presses, two 
innovat ions  t h a t  a re  l o c a l l y  produced b u t  based on N ige r ian  prototypes, 
have reduced t h e  cos ts  o f  manufactur ing g a r i .  

l1 An a1 t e r n a t i v e  approach t o  t h e  ana lys i s  o f  t he  impact o f  maize p r i c e s  
on o t h e r  food p r i c e s  i s  presented below. 



Figure 1 - Proportional Variat ions i n  Who1 esal e Commodity Prices 

j an mar may jul  S ~ P  nov 
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m i  1 let 

Source: Calculated using coef f ic ients  of monthly dummy variables from regressions reported i n  Table 1. 



Table 3 - Correlations o f  Wholesale and Retai l  Prices Across Connndities 

Wholesale Retai 1 
Correlations Maize Rice Sorghum M i  1 l e t  Cassava Yam Gar i Cocoyam Plantain Maize Gari 

Wholesale 

Maize 

Rice 

Sorghum 

M i l  l e t  

Cassava 

Yam 

Gari 

Cocoyam 

Plantain 

Retai 1 

Maize 

Gar i 

' 1- ta i l ed  signif icance = 0.001. 
1 - ta i led  signif icance = 0.01. 

Note: N varies; the minimum pair-wise number of cases i s  71. 



The c o r r e l a t i o n s  of r e a l  p r i c e s  i n  the  t a b l e  r e f l e c t ,  o f  course, t h e  
f a c t  t h a t  weather shocks tend t o  occur simultaneously across the  country. 
As w i t h  any c o r r e l a t i o n ,  t h e  pa i  r - w i  se c o r r e l  a t i ons  o f  markets discussed 
above do n o t  i n d i c a t e  causa l i t y .  It i s  p laus ib le ,  nevertheless, t h a t  t h e  
movement o f  one commodity p r i c e  d i r e c t l y  a f f e c t s  o thers  because o f  t h e  
s h i f t  o f  demand induced by s u b s t i t u t i o n .  When maize becomes expensive, 
f o r  example, some consumers s h i f t  a  p o r t i o n  o f  t h e i r  consumption t o  g a r i  . 
Such an increase i n  demand w i thou t  a  pronounced shor t - te rm increase i n  
supply12 would r e s u l t  i n  h igher  g a r i  p r i ces .  

As i n d i c a t e d  i n  Table 3, t he  p r i c e s  o f  cereal  g ra ins  tend t o  be more 
s t r o n g l y  c o r r e l a t e d  w i t h  those o f  o the r  cerea ls  than they are  w i t h  p r i c e s  
o f  r o o t  crops o r  p lan ta ins .  Maize pr ices ,  however, a re  a l s o  s t r o n g l y  
c o r r e l a t e d  w i t h  the  p r i c e s  o f  g a r i  and yams. On t h e  o t h e r  hand, cassava 
p r i c e s  are  r e l a t i v e l y  weakly co r re la ted  w i t h  o the r  p r ices ,  even those f o r  
yams, which f i l l  a  s i m i l a r  r o l e  i n  food preparat ion.  While Table 3 
i n d i c a t e s  t h a t  cassava p r i c e s  do not,  i n  general,  move c o u n t e r c y c l i c a l l y  
w i t h  o the r  commodities, consumers can use s u b s t i t u t e  commodities t o  b u f f e r  
t h e i r  households from p r i c e  shocks. 

This  general i z a t i o n ,  however, masks some d i f f e rences  i n  the  degree o f  
p r i c e  c o r r e l a t i o n  across commodities i n  d i f f e r e n t  markets. Before 
examining such d i f fe rences,  a  look a t  t he  ac tua l  magnitude o f  p r i c e  
v a r i a b i l i t y  i n  d i f f e r e n t  markets i s  use fu l .  The c o e f f i c i e n t s  o f  v a r i a t i o n  
repor ted  i n  Table 4 d i v i d e  the  standard d e v i a t i o n  o f  each commodity p r i c e  
s e r i e s  by i t s  average value and, hence, make them comparable. The t h r e e  
markets i n  t h i s  and much o f  the  subsequent ana lys i s  were chosen t o  
represent  t he  th ree  main agroecological  zones: Savannah, f o res t ,  and 
coas ta l .  However, no s i n g l e  market can f u l l y  represent  an e n t i r e  
eco log ica l  zone; an a d d i t i o n a l  r a t i o n a l e  f o r  the  choice o f  markets was t h e  
avai  1  ab i  1 i t y  of re1  a t i  ve l  y  complete p r i c e  se r ies  . 

The p r i c e s  o f  p l a n t a i n  and r o o t  crops appear t o  be as v a r i a b l e  as 
those o f  g ra ins ,  even though these crops a re  a v a i l a b l e  throughout t h e  
year. I n  general, Techiman p r i c e s  are, i n  nondrought years, more v a r i a b l e  
than the  p r i c e s  i n  Bolgatanga and Cape Coast. Th is  f i n d i n g  i s  unexpected 
s ince  Techiman i s  more c e n t r a l l y  loca ted  and, there fore ,  b e t t e r  placed t o  
be able t o  s t a b i  1  i z e  p r i c e s  through i n t e r n a l  t rade.  

When 1983 i s  inc luded i n  t h e  c a l c u l a t i o n  o f  p r i c e  v a r i a t i o n ,  t h e  
c o e f f i c i e n t s  o f  v a r i a t i o n  increase, o f t e n  markedly, p a r t i c u l a r l y  f o r  

l2 The t a b l e  repo r t s  contemporaneous c o r r e l a t i o n s  o f  p r i c e s  i n  a  market. 
A1 though a  number o f  markets a re  inc luded i n  the  c a l c u l a t i o n ,  t h e  r e s u l t s  
d e p i c t  n e i t h e r  c o r r e l  a t i ons  between markets nor  c o r r e l a t i o n s  over  t ime. 

l3 Those cases where the  coe f f i c i en ts  o f  v a r i a t i o n  are i d e n t i c a l  i n  t h e  
two p o r t i o n s  o f  t he  t a b l e  are  those where no p r i c e s  were a v a i l a b l e  f o r  
1983. 



Table 4 - Coefficients of Variat ion i n  Prices 

Wholesale Retai l  Wholesale Wholesale Wholesale Wholesale Retai l  Wholesale Wholesale Wholesale Wholesale 
Maize Maize M i l l e t  Sorghum Cassava Gari Gari Yams Plantains Cocoyams Rice 

Real Prices 

Excluding 1983 

Bolgatanga 
Cape Coast 
Tech i man 

Including 1983 

Bolgatanga 
Cape Coast 
Techimn 

Real Pricepredicted Pr ice Residuals 

Including 1983 

Bo 1 gat anga 26 21 19 20 20 - 31 29 22 20 
Cape Coast 53 57 - - 19 52 5 1 2 1 18 18 
Techiman 32 19 28 31 37 ... 56 38 44 50 26 

a Because a large number of data points i n  the Cape Coast wholesale r i c e  series were missing, the complete pr ice series f o r  
wholesale r i ce  i n  Makola has been substituted. 

Notes: - indicates not available; N varies; the m i n i m  number of cases fo r  any food item i s  197 f o r  the series including 
1983, and 187 fo r  the series excluding 1983. 



Cape Coast maize and g a r i  . Gari  p r i c e s  appear more v a r i a b l e  than g r a i n  
p r i c e s  when 1983 i s  inc luded and l e s s  v a r i a b l e  when 1983 i s  excluded. 

Another way t o  view t h e  movement o f  food p r i c e s  i s  t o  examine t h e  
v a r i a t i o n  around t h e  expected seasonal pa t te rn .  Whi 1  e  F igure  1 dep ic t s  
t h e  average seasonal movement, p r i c e s  f o r  some commodi t i e s  experience a  
f a i r  amount o f  v a r i a t i o n  i n  any g iven year. For example, June was t h e  
most common peak month f o r  maize p r i c e s  i n  a l l  markets studied; b u t  June 
was t h e  peak month i n  o n l y  5 o f  t he  16 years i n  Bolgatanga. S i m i l a r l y ,  i n  
a  21-year p e r i o d  i n  Cape Coast, June was t h e  peak month f o r  maize p r i c e s  
i n  o n l y  7 years. Peak and t rough months f o r  m i l l e t  and sorghum appear as 
d ispersed as f o r  maize, w h i l e  t he  peaks f o r  yam and cassava p r i c e s  are  y e t  
more d iverse.  Households might  be ab le  t o  o f f s e t  seasonal p a t t e r n s  us ing  
storage, commodity subs t i t u t i ons ,  and migra t ion ,  b u t  t h i s  irregu,lari t y  o f  
seasonal peaks makes such planning, where i t  occurs, d i f f i c u l t .  

The c o e f f i c i e n t s  o f  v a r i a t i o n  a t  t he  bottom o f  Table 4 show t h e  
v a r i a t i o n  o f  t h e  deseasonalized p r i c e s  and i n d i c a t e s  t h a t  most o f  t h e  
v a r i a t i o n  e x h i b i t e d  between 1980 and 1989 was n o t  p red i c ted  by h i s t o r i c  
seasonal pa t te rns .  The v a r i a t i o n s  o f  t h e  res idua ls  o f  r e a l  p r i c e s  from 
market- s p e c i f i c  regressions (which i nc lude  11 monthly dummy v a r i a b l e s  as 
w e l l  as a  t ime t rend)  a re  used here as i n d i c a t o r s  o f  t h e  unan t i c i pa ted  
p r i c e  v a r i a t i o n .  A  comparison o f  t h e  middle and lower p o r t i o n s  of t h e  
t a b l e  i n d i c a t e s  t h a t  l e s s  than h a l f  t h e  v a r i a t i o n  i n  repor ted  p r i c e s  - 
i n c l u d i n g  bo th  r e p o r t i n g  e r r o r  and unant ic ipa ted  p r i c e  movement - i s  due 
t o  seasonal movement. 

As mentioned above, t h e  average consumer can reduce t h e  v a r i a b i l i t y  
i n  t h e  aggregate cos t  o f  food by s u b s t i t u t i n g  among commodities according 
t o  t h e i r  r e l a t i v e  pr ices .  One way t o  i n d i c a t e  t h e  v a r i a b i l i t y  o f  t h e  d i e t  
i s  t o  c rea te  a  p r i c e  index us ing  expenditure weights and compare i t s  
v a r i a b i  1  i ty  w i  t h  t h e  i n d i v i d u a l  commodity p r ices .  A  commonly used index 
i s  Stone's  index, de f ined as LogP* = w,log(P,), where w, i n d i c a t e s  t h e  
share o f  t o t a l  food expendi ture devoted t o  t h e  i t h  food. A  m o d i f i c a t i o n  
o f  t h i s  would weight food p r i c e s  by t h e i r  p ropo r t i ona l  c o n t r i b u t i o n  t o  
t o t a l  c a l o r i e s .  The l a t t e r  method should overest imate v a r i a b i l i t y  o f  t h e  
cos t  o f  ca lo r i es ,  inasmuch as t h e  c a l o r i e  weights a re  constants whi le ,  i n  
f ac t ,  t h e  c a l o r i e  based weight o f  : g i ven  commodity w i l l  increase as the  
p r i c e  o f  t h a t  commodity decreases. The former - budget share - method 
wi 11 underest imate v a r i a b i l i t y  i n  those cases where t h e  commodity i s  p r i c e  
i nel  a s t  i c  and, there fore ,  t h e  budget share increases as p r i c e s  increase. 

For a  c o l l e c t i o n  o f  papers on seasonal pa t te rns  i n  a g r i c u l t u r e  and 
food, see Sahn (1989). 

Is The regressions d i d  no t  use 1983 observat ions. Pred ic ted  p r i c e s  f o r  
1983 a re  based on p r o j e c t i o n s  from t h e  o the r  years i n  t h e  data se t .  

l6 This  i s  s t r i c t l y  t r u e  when o n l y  two commodities are  i n  t h e  food 
basket, bu t  genera l l y  t r u e  as w e l l  f o r  most s t a p l e  commodities. 



Both methods never theless capture a f a i r  degree o f  advantage o f  d i e t  
d i v e r s i f i c a t i o n  when one des i res  p r i c e  s t a b i  1 i t y .  Moreover, very 1 i t t l e  
d i f f e r e n c e  i s  found i n  e i t h e r  t h e  l e v e l s  o r  f l u c t u a t i o n s  o f  t h e  two 
i nd i ces  f o r  t h e  sampled markets. For example, Table 5 i n d i c a t e s  these 
c o e f f i c i e n t s  o f  v a r i a t i o n  f o r  food p r i c e s  i n  t he  1980s. 

The composite measure f o r  food p r i c e s  i s  f a r  l e s s  v a r i a b l e  than t h e  
components. A1 though t h i s  f o l l o w s  d i r e c t l y  from s t a t i s t i c a l  theory, t he  
d i f f e r e n c e  between t h e  c o e f f i c i e n t s  o f  v a r i a t i o n  i n  Table 5 and those i n  
Table 4 remains important.  Looking a t  t h e  re1  a t i v e  pos i t i ons ,  one can 
argue ( tak ing  an upbeat perspect ive)  t h a t  w h i l e  p r i c e s  i n  Ghana are  
extremely v a r i  ab l  e, t he  average Ghanaian househol d i s protected, t o  a 
degree, by t h e  d i v e r s i t y  o f  t h e  d i e t .  

More ominous, however, i s  t h e  l a r g e  v a r i a t i o n  i n  t he  r e a l  cos t  o f  
food energy i n  t h e  decade. This  v a r i a t i o n  i s  i l l u s t r a t e d  i n  Table 6, 
which repo r t s  t h e  cos t  per  1,000  kilocalorie^'^ i n  1985 ced is  f o r  t h ree  
markets a t  var ious  t imes i n  t he  decade. The t a b l e  i n d i c a t e s  the  extreme 
p r i c e  r i s e  i n  1983 as we1 1 as the  increase i n  1987. Moreover, t h e  cos t  o f  
c a l o r i e s  d i f f e r s  g r e a t l y  across markets, w i t h  the  rank o rde r ing  o f  markets 
changing over  time. More o f t e n  than not, however, Techiman has the  
cheapest foods. S i m i l a r l y ,  t he  t a b l e  shows t h a t  t h e  cheapest source of 
c a l o r i e s  v a r i e s  over t ime as w e l l  as over  t he  th ree  representa t ive  
markets; f i v e  d i f f e r e n t  commodities appear i n  t h e  tab le ,  f o u r  i n  Techiman 
alone. The cheapest c a l o r i e  source can cos t  as 1 i t t l e  as 43 percent  o f  
t he  composite p r i c e  o f  t he  d i e t ,  al though t h e  average p r i c e  of t h e  
cheapest source i s  approximately two- th i rds  o f  t h e  composite p r i c e  and may 
be as much as 75 percent. A t  no t ime does m i l l e t ,  t h e  main source o f  
c a l o r i e s  i n  t he  Upper East, appear t o  be t h e  cheapest source. 

There i s  some evidence t h a t  food p r i c e  movement c o r r e l a t e s  w i t h  
m a l n u t r i t i o n  i n  Ghana (see Figure 2, reproduced from Uni ted Nations 1989). 
Although t h i s  i s ,  o f  course, p l a u s i b l e  and cons i s ten t  w i t h  consumer 
theory, i t  must be r e c a l l e d  t h a t  incomes dec l ined du r ing  the  same pe r iod  
t h a t  prices increased. It i s  n o t  c lear ,  then, t h a t  t h e  extreme p r i c e  
movement i n  1983 should - o r  could - be countered by p r i c e  s t a b i l i z a t i o n  
po l  i c i  es. Moreover, no seasonal a t t e r n  i n  ma1 n u t r i  t i o n  was observed i n  
t h e  1987-1988 GLSS (Aldeman 1990y. The seasonal p a t t e r n  i n  food p r i c e s  
i n  a normal year  a l so  c o r r e l a t e s  w i t h  purchasing power, again making 
income and employment p o l i c i e s  p l a u s i b l e  candidates t o  be considered w i th ,  
o r  as a1 t e r n a t i  ves to ,  p r i c e  s t a b i  1 i z a t i o n  po l  i c i e s .  

Return ing t o  Table 5, t h e  composite p r i c e  f o r  food appears most 
v a r i a b l e  i n  Techiman. This  i s  t h e  case even when t h e  comparison i s  
r e s t r i c t e d  t o  observat ions i n  common and, hence, some o f  t he  more extreme 
1983 Techiman and Bolgatanga observat ions a re  removed. Although t h i s ,  t o  

l7 Given t h e  age d i s t r i b u t i o n  o f  t h e  popu la t ion  i n  t h e  1987-1988 GLSS 
survey, t h e  average Ghanaian requ i res  approximately 2,043 k i  1 ocal o r i  es a 
day, us ing  WHO/FAO energy requirements f o r  a moderately a c t i v e  populat ion.  



Table 5 - Coef f i c ien ts  o f  Var ia t ion  f o r  Food Prices. 1980-1989 

601 gatanga Cape Coast Techiman 

Expenditure weighted index 8.5 9.7 16.8 

Calor ie  weighted index 9.2 8.2 17.2 

Expenditure weighted index 
using only common sample 
points  5.8 7.0 14.1 
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Fiaure 2 - Rela t i ve  Pr ice  o f  Food and Prevalence o f  Underweight Chi ldren 
~ - 

(from C l  i n i  cs) , 1980-1987, Deseasonal i zed 

Legend: S o l i d  l i n e  ind ica tes  deseasonalized prevalence curve o f  
underweight ch i ld ren.  Broken l i n e  represents r ea l  food pr ices.  

Source: United Nations, Subcommittee on N u t r i t i o n  (1989). 



a  degree, reconf i rms the  observat ions on i n d i v i d u a l  commodity p r i c e  
v a r i a b i  1  i t y  discussed above, t he  average d i e t  i n  Techiman inc ludes  h igher  
shares o f  p lan ta in ,  cassava, and cocoyams than do t h e  d i e t s  i n  Cape Coast 
and Bolgatanga. For example, cerea ls  comprise ,438 percent  o f  t h e  
c a l o r i e s  i n  Bolgatanga, bu t  on ly  ,249 percent i n  ~ e c h i m a n . ' ~  Since t h e  
p r i c e s  o f  tubers  and r o o t s  a re  r e l a t i v e l y  l e s s  c o r r e l a t e d  w i t h  t h e  
p r i n c i p a l  s taple,  maize, than a re  o t h e r  gra ins,  one might  expect t h a t  t h e  
d i e t  t h a t  has a  h ighe r  share o f  such r o o t s  would have a  lower v a r i a b i l i t y  
i n  t he  composite p r i c e  o f  food. The p r i c e s  o f  r o o t  crops are, however, 
themselves q u i t e  v a r i a b l e  and t h e  ne t  impact o f  t he  combination i n d i c a t e s  
va r iab le ,  a1 though comparat ively 1  ow, p r i c e s  i n  Techiman . 

What accounts f o r  t h i s  r e l a t i v e l y  h igh  degree o f  i n s t a b i l i t y  i n  t h e  
composite cos t  o f  food? Sample s e l e c t i o n  b i a s  can be e l im ina ted as an 
explanat ion;  a l though t h e  composite p r i c e  index i n  Table 5 repo r t s  on l y  
t h e  1980-1989 p r i c e s  - cocoyam and p l a n t a i n  p r i c e s  f o r  1970s were 
unava i lab le  - t h e  r e l a t i v e  pa t te rns  o f  commodity p r i c e  v a r i a t i o n  f o r  t he  
1980s a r e  no d i f f e r e n t  than f o r  t h e  longer  per iod  repor ted  i n  Table 4. 
More 1  i kely ,  t h e  comparat ively h igher  v a r i a t i o n  i n  t h e  composite p r i c e  o f  
food r e f 1  ec ts  the  comparat ively s t ronger  c o r r e l a t i o n s  o f  p r i c e s  i n  
Techiman. I n  p a r t i c u l a r ,  Table 7 i n d i c a t e s  t h a t  cassava p r i c e s  a re  more 
s t r o n g l y  c o r r e l a t e d  w i t h  g r a i n  p r i c e s  i n  Techiman than i n  t he  o the r  two 
markets. S i m i l a r l y ,  a l though the  c o r r e l a t i o n  o f  r i c e  and maize a re  
comparat ive ly  weak, they are, nevertheless, h igher  i n  Techiman. As w i l l  
be discussed below, w h i l e  t h e  v a r i a b i  1  i t y  o f  commodity p r i c e s  i n  Techiman 
i s  s u r p r i s i n g  g iven i t s  c e n t r a l  pos i t i on ,  t h e  c o r r e l a t i o n  o f  p r i c e s  may be 
i n  keeping w i t h  t h a t  p o s i t i o n  i n  t h a t  a  c e n t r a l  market may be more 
responsive t o  p r i c e  s igna ls  than t h e  periphery. 

DEVALUATIOM AND FOOD PRICES 

The t rends  i n  p r i c e s  discussed above do n o t  d i s t i n g u i s h  t h e  var ious  
f a c t o r s  t h a t  c o n t r i b u t e  t o  the  general movement. There i s  a  p a r t i c u l a r  
concern i n  Ghana f o r  d i s t i n g u i s h i n g  the  r e l a t i o n s h i p  o f  food p r i c e s  and 
movements i n  t h e  exchange ra te .  Accordingly,  a  technique was used t o  
s tudy t h e  r e l a t i o n s h i p  o f  a  d r i v i n g  v a r i a b l e  ( i n  t h i s  case t h e  exchange 
r a t e )  and a  dependent v a r i a b l e  ( the  food component o f  t h e  consumer p r i c e  
index) through an autoregressi  ve moving average procedure (Box and T i  ao 
1975) .I9 The dependent v a r i a b l e  i s  a c t u a l l y  t he  e r r o r  term from a  
regress ion  o f  t h e  change o f  t h e  l oga r i t hm o f  t he  na t i ona l  CPI f o r  food on 

l8 These f i g u r e s  are  der ived us ing  Savannah and f o r e s t  zone c a l o r i e  
shares, respec t i ve l y ,  which were der ived from t h e  GLSS survey and repor ted  
i n  Appendix Tables 1 and 2. Weights f o r  a11 s tap les  (cereals, roo ts ,  and 
p lan ta ins )  sum t o  one. The c o n t r i b u t i o n  o f  o the r  foods t o  e i t h e r  food 
energy o r  food expenditure i s  ignored f o r  these ca l cu la t i ons .  

l9 The r e s u l t s  repo r ted  here a re  from an ongoing study on exchange r a t e  
po l  i c y  c u r r e n t l y  under way a t  Cornel 1. 



Table 7 - Commodity Price Correlations f o r  Selected Markets 

Maize Rice Cassava Gari Yams Cocoyams Plantains 
Retai l  Wholesale Wholesale Retai 1 Wholesale Wholesale Wholesale 

Bolgatanga 
Maize r e t a i l  1.0000 0.0217 
Rice wholesale 0.0217 1.0000 
Cassava wholesale -0.2187 0.2129 
Gari r e t a i l  0.4836~ -0.1670 
Yams wholesale 0.5943~ 0.1123 
Cocoyams wholesale 0.5129~ 0 .3656 
Plantains wholesale -0.0940 -0.1114 

Cape Coast 
Maize r e t a i l  1 .OOOO -0.1375 
Rice wholesale -0.1375 1.0000 
Cassava wholesale 0.1818 -0.0196b 
Garf r e t a i l  0.5354" -0.3165 
Yams wholesale 0.6495~ 0.0500 
Cocoyams wholesale 0.4039 -0.1935 
Plantains wholesale -0.5992" 0.2766 

Techiman 
Maize r e t a i l  1.0000 0.4663 
Rice wholesale 0.4463b 1.0000 
Cassava wholesale 0.6424 0.1881 
Gari r e t a i l  0.6932~ 0.1231 
Yams wholesale 0.7233~ 0.1804 
Cocoyams wholesale 0.4861 0.5373~ 
Plantains wholesale -0.0514 0.2950~ 

a Signi f icant  a t  the 0.001 level (one-tai led). 
Signi f icant  a t  the 0.01 level  (one-tailed). 

Mote: N varies. 



season dummies and a  dummy v a r i a b l e  f o r  the  drought o f  1983 and 1984. 
Th is  removes t h e  seasonal t rend  i n  t h e  p r i c e  ser ies ,  

I n  t h e  second s tep  t h i s  v a r i a b l e  i s  regressed on i t s  lagged value and 
the  exchange r a t e  (ER) lagged one and two periods. , The es t imat ing  
equat ion (standard e r r o r s  i n  parenthesi  s) i s :  

I n t e g r a t i n g  t h i s  f u n c t i o n  a l lows one t o  i n d i c a t e  the  magnitude and 
speed o f  t h e  response. As i s  i 11 us t ra ted  i n  F igure  3, t h e  impact o f  a  100 
percent  deva lua t ion  i s  on l y  an 8  percent  increase i n  food pr ices ,  a l l  o f  
which comes a f t e r  t he  f i r s t  two months. This  i s  c l e a r l y  a  small (but  
s t a t i s t i c a l l y  s i g n i f i c a n t )  response. The f a c t  t h a t  few food commodities 
are  a c t u a l l y  t raded on i n t e r n a t i o n a l  markets as we1 1  as t h e  p o s s i b i l i t y  
t h a t  s c a r c i t y  cos ts  (shadow p r i c e s  o f  f o r e i g n  exchange) r a t h e r  than 
o f f i c i a l  p r i c e s  determined t h e  market p r i c e s  o f  those foods t h a t  were 
imported may e x p l a i n  t h e  comparat ively small magnitude o f  t h i s  
r e l a t i o n s h i p .  The former issue remains v a l i d  even i n  t h e  1990s w h i l e  t h e  
l a t t e r  p e r t a i n s  more t o  t h e  e a r l i e r  period, when impor t  quotas and a  
d i s t o r t e d  currency preva i led .  
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Figure 3 - Response t o  100 Percent Devaluation 
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3. METHODOLOGY FOR ANALYSIS OF MARKET INTEGRATION 

A number of s tud ies  o f  market l inkages i n  Ghana use b i v a r i a t e  
c o r r e l a t i o n s  t o  assess e f f i c i e n c y  (Asante e t  a1. 1989). The 1  i m i t a t i o n s  
o f  t h i s  method i n  p rov id ing  market in format ion,  however, a re  w ide l y  
recognized (Blyn 1973; H a r r i s s  1979). The bas ic  problem i s  t h a t  two 
f u n c t i o n a l l y  i s o l a t e d  markets can appear t o  be synchronized i f  p r i c e s  i n  
each a re  i n f l uenced  by a  t h i r d  market o r  by a  common f a c t o r .  While t h e  
weakest s tud ies  from t h i s  1  i t e r a t u r e  f a i  l t o  consider  even weather-re1 ated 
fac to rs ,  improvements, which r e f i n e  t h e  process o f  de t rend i  ng da ta  ( c f .  
Haugh 1976), a re  s t i  11 1  i m i  t e d  i f  they  are  conf ined t o  markets r a t h e r  than 
t o  a  system o f  markets. Recent methodological developments have moved i n  
two d i r e c t i o n s  . Del gad0 (1986) o f f e r s  a  var iance components model t h a t  
a l lows f o r  a  j o i n t  t e s t  o f  seasonal d i f f e rences  i n  t h e  p r i c e  i n t e g r a t i o n  
o f  markets, whi 1  e  Raval l  i o n  (1986) places t h e  standard model of market 
i n t e g r a t i o n  i n t o  a  dynamic context .  Timmer (1987) as we1 1  as Heytens 
(1986) o f f e r  mod i f i ca t i ons  o f  Raval 1  i o n  ' s  model, p lac ing  i n t u i t i v e  
i n t e r p r e t a t i o n s  on a  subset o f  t he  model's parameters a t  a  cos t  i n  terms 
o f  a  s i m p l i f i c a t i o n  o f  t he  dynamic s t ruc tu re .  Our main approach w i l l  
f o l  low f rom Raval l  i o n ' s  (1986) and Timmer's (1987) methods. 

Recognizing, however, t h a t  Timmer ' s  (1974) simp1 e r  s t a t i c  model o f  
market margins i s  more t ransparent  i n  terms of p resent ing  average 
market ing margins, a  d iscussion o f  t h i s  model a t  t h e  ou tse t  w i l l  be 
usefu l .  This  model i s ,  i n  f a c t ,  t he  bas is  f o r  t he  regressions a l ready  
repor ted  i n  Table 2. Moreover, t h i s  model i s  more e a s i l y  mod i f ied  than 
a re  i t s  successors i n  o rder  t o  explore seasonal v a r i a t i o n s  o r  t rends i n  
parameters (margins) . 

This model, however, i s  n o t  r e a l l y  designed t o  s tudy t h e  i m p l i c i t  
i n fo rma t ion  f lows and compet i t i ve  s t r u c t u r e  t h a t  u n d e r l i e  market 
i n t e g r a t i o n .  It focuses, ra ther ,  on the  average cos ts  (which may be h igh  
even i n  an economical ly e f f i c i e n t  se r i es  of markets) and on t h e  p o l i c y  
va r iab les  t h a t  i n f l u e n c e  these costs. Such cos ts  may change as markets 
open t o  imports  and, hence, t o  a l  t e r n a t i v e  market channels. I n  add i t ion ,  
they  can i n d i c a t e  t h e  e f f e c t s  o f  i n f r a s t r u c t u r e  investments and decay. 
Also, they  can i n d i c a t e  seasonal changes i n  t h e  cos t  o f  t r anspor t .  Some 
understanding o f  these f a c t o r s  i s  necessary be fore  a  more soph is t i ca ted  
model o f  i n t e g r a t i o n  can be i n te rp re ted ,  as major changes i n  t h e  cos ts  o f  
market ing can lead t o  a  func t i ona l  separat ion o f  p rev ious l y  l i n k e d  markets 
o r  t h e  converse. 

T i m e r ' s  (1974) paper presents regressions exp la in ing  t h e  margins 
between urban r e t a i  1 r i c e  p r i c e s  and r u r a l  paddy p r i c e s  as we1 1 as 
regressions o f  t h e  former on the  l a t t e r .  H is  f i r s t  s e t  o f  regressions, 



then, i nves t i ga tes  whether t he  spread between farm gate and the  f i n a l  
market i n  d i f f e r e n t  p a i r s  o f  markets have seasonal pa t te rns  t h a t  a re  
i n t e r p r e t e d  as changes i n  d i r e c t i o n  o f  market f lows ( o r  a t  l e a s t  
suspension) due t o  p r i c e  c e i l i n g s .  A po l  i c y  dummy v a r i a b l e  i s  a l s o  
inc luded t o  a l l ow  f o r  t h e  impact o f  change i n  government i n te rven t i ons .  

I n  T i m e r ' s  second s e t  o f  regressions, t he  c o e f f i c i e n t  o f  t he  
absolute p r i c e  o f  paddy (not the  logar i thm) i n d i c a t e s  t h e  p ropo r t i ona l  
markup i n  market ing w h i l e  the  i n t e r c e p t  denotes f i xed  costs.  I n  t he  
p a r t i c u l a r  quest ion Timmer addresses, t he  m i l l i n g  r a t i o  f o r  r i c e  i s  
inc luded (but  no t  i d e n t i f i e d )  i n  t he  p ropo r t i ona l  markup. Note t h a t  
measuring the  p ropo r t i ona l  markup does n o t  r e q u i r e  detrending the  data, 
b u t  es t ima t ing  the  f i x e d  cos ts  does. The regressions a c t u a l l y  combine the  
market ing cos ts  o f  a t  l e a s t  t h ree  func t ions  - the  phys ica l  t rans format ion  
from paddy t o  r i c e ,  spac ia l  t rans format ion  between farmers and consumers 
( i n c l u d i n g  bul  k i ng  and debul k ing  as we1 1  as t ranspor t ) ,  and poss ib le  
shor t - term storage. There i s  no i n t r i n s i c  reason, however, t h a t  these 
processes cannot be separated i n t o  components. Tab1 e  2 compares 
wholesale-reta i  1  spreads w i t h i n  the  same phys ica l  1 ocale. The cassava-to- 
g a r i  model i n  t h a t  t a b l e  c l o s e l y  p a r a l l e l s  Timmer's model i n  t h a t  i t  a l s o  
incorpora tes  processing t ransformat ions i n t o  the  cos t  s t ruc tu re .  Whi le a  
v a r i a t i o n  o f  Timmer's (1974) model could be used t o  compare the  spreads 
between se lec ted  markets a t  d i f f e r e n t  periods, a  comparison o f  wholesale 
p r i c e s  across 1  ocales i s  b e t t e r  achieved us ing  a  dynamic model. 

The s t r u c t u r e  o f  Raval l  i o n ' s  approach i s  comparat ively simple, 
a1 though t h e  es t imat ion  i s  econometr ica l ly  soph is t i ca ted .  He p o s i t s  a  
c e n t r a l ,  o r  reference, market (denoted by subsc r ip t  I ) ,  t h e  p r i c e  i n which 
i s  a  f u n c t i o n  o f  p r i ces  i n  a  number o f  o the r  markets as we l l  as seasonal 
o r  po l  i c y  var iab les .  

Pr ices  i n  t he  feeder markets a re  func t i ons  o f  p r i c e s  i n  t he  c e n t r a l  market 
as we1 1  as pol i c y  and seasonal f ac to rs .  

Raval l i o n  recognizes t h a t  t he  fo rmula t ion  above i s  most s u i t e d  t o  a  r a d i a l  
market s t ruc tu re ,  a1 though i t  i s  adaptable t o  a1 t e r n a t i v e  channels as 
w e l l .  I n  any case, t h e  key innovat ion  i s  no t  t he  model of p r i c e  format ion 
p e r  se b u t  t he  dynamic s t r u c t u r e  o f  t he  est imat ion,  which i s  i n d i c a t e d  i n  
equat i  ons (3) and (4) . 



f o r  n # m where k i n d i c a t e s  markets; j i n d i c a t e s  lags.  

Raval l  i o n  concentrates on equat ion (4),  recogn iz ing  t h a t  i n  many 
circumstances equat ion (3) w i l l  be under iden t i f i ed .  I f  Bij = 0 f o r  a l l  
values o f  j i n  equat ion (4) then the  i t h  market i s  segmented from t h e  
c e n t r a l  market, On t h e  o t h e r  hand, i f  Biq = 1, then p r i c e s  are immediately 
t ransmi t ted .  Moreover, i f  markets a re  i n teg ra ted  i n  t he  l ong  run, then 
Â£a, + EBij = 1. I n  add i t i on ,  t h i s  model can a l s o  t e s t  t h e  p o s s i b i l i t i e s  
o f  shor t - run  i n t e g r a t i o n ,  which are  l e s s  immediate than instantaneous 
p r i c e  t r a n s m i t t a l  . 

Timmer (1987) and Heytens make two mod i f i ca t i ons  o f  t h i s  model. 
F i r s t ,  they  work i n  the  l oga r i t hm o f  p r i ces .  Th is  imp l i es  ad valorem 
market ing cos ts  r a t h e r  than a  fee  p e r  q u a n t i t y  handled. Secondly, they  
simp1 i f y  es t ima t ion  and i n t e r p r e t a t i o n  by assuming a  s i n g l e  l a g  s t r u c t u r e  
f o r  p r i c e  fo rmat ion  r a t h e r  than the  s i x  lags  t h a t  Rava l l i on  uses. 
I gno r ing  the  former issue, a  1  i t t l e  a lgeb ra i c  man ipu la t ion  a l lows one t o  
re formula te  the  model as: 

With t h i s  expression, one sees t h a t  t he  temporal change i n  a  pe r iphe ra l  
market i s  a  f u n c t i o n  o f  the  s p a t i a l  p r i c e  spread i n  the  l a s t  per iod,  t he  
temporal change i n  the  cen t ra l ,  o r  reference, market, and the  p r i c e  1  eve1 
i n  t h e  re ference market i n  the  l a s t  per iod.  Again, seasonal and p o l i c y  
v a r i a b l e s  are inc luded.  This  equat ion can be f u r t h e r  manipulated t o  
d e r i v e  

where 

I n  long-run e q u i l i b r i u m  condi t ions,  ( P I .  - P,..,) = 0 .  I f  one assumes 
a l s o  t h a t  y = 0, then (1 + 6 , )  and (A, - b ) are, respec t i ve l y ,  t h e  
c o n t r i b u t i o n  o f  l o c a l  and c e n t r a l  market p r i c e  k-istory t o  cu r ren t  p r i ces .  
I n  a  we l l - i n teg ra ted  market, t he  l a t t e r  w i l l  have a  comparat ive ly  s t rong 
i n f l u e n c e  on the  l o c a l  p r i c e  l e v e l .  Timmer suggests t h a t  t h e  r a t i o  
i n d i c a t e s  the  r e l a t i v e  magnitude o f  the  two in f luences.  He def ines  t h i s  



r a t i o  as t h e  index o f  market connectedness (IMC) w i t h  values l e s s  than 1 
as i n d i c a t i n g  shor t - run  market i n t e g r a t i o n .  

C l e a r l y  t h i s  index i s  use fu l  f o r  comparative purposes, a1 though i t  i s  o n l y  
approximate, n o t  on l y  because o f  t he  above-mentioned t r u n c a t i o n  o f  t h e  l a g  
s t ruc tu re ,  bu t  a l s o  because the  vec to r  o f  parameters denoted by y may no t  
be i n s i g n i f i c a n t .  T i m e r  (1987) a l s o  argues t h a t  b, i s  a  measure o f  t h e  
degree t o  which changes i n  p r i c e s  i n  t h e  reference market a re  t ransmi t ted  
t o  o the r  markets. This  parameter i s  expected t o  be c lose  t o  1, a1 though 
even i f  markets a re  p e r f e c t l y  i n teg ra ted  some d i f f e r e n c e  from 1 cou ld  
r e f l e c t  a  m ix tu re  o f  absolute and p ropo r t i ona l  market ing costs.  

As mentioned, each o f  these approaches has fea tures  t h a t  a re  usefu l  
f o r  ou r  s tudy o f  Ghana. The key i s  t o  adapt t he  models t o  t h e  s p e c i f i c  
contex t  under i n v e s t i g a t i o n .  One p a r t i c u l a r  focus i s  t h e  Upper East 
Region, which i s  r e l a t i v e l y  poor and considered an area o f  food 
i n s e c u r i t y .  It has t h e  d i s t i n c t i o n  o f  be ing  t h e  main m i  11 et-consuming 
reg ion  i n  t he  country, w i t h  sorghum being a  secondary gra in .  Maize i s  
o n l y  occas iona l l y  grown. The reg ion  i s  l i n k e d  t o  t h e  r e s t  o f  t he  count ry  
by a  s i n g l e  t r u n k  road through Tamale and f u r t h e r  t o  t he  maize-export ing 
areas o f  Brong-Ahafo and Ashanti. The road i s  o f t e n  impassable du r ing  and 
immediately a f t e r  t h e  r a i n s .  However, because o f  t h e  l i n e a r  na ture  o f  t h e  
t r a d e  l i n k  and because t h e  Upper East imports  maize, we can i n v e s t i g a t e  
t h e  p o t e n t i a l  r e l a t i o n  o f  o the r  g r a i n  p r i c e s  i n  t h e  Upper East t o  maize 
p r i c e s  us ing  a  recu rs i ve  s t r ~ c t u r e . ~ '  

We can take  equat ion (1) as exp la in ing  the  fo rmat ion  o f  maize p r i c e s  
i n  t he  p r i n c i p a l  maize market, Techiman. Th is  p r i c e  w i l l  be i n f l uenced  by 
a  number o f  markets (denoted, say, by 2 through n-1) . It i s  not,  however, 
determined by the  p r i c e  i n  t he  Upper East, which, under an analogy w i t h  
standard models i n  i n t e r n a t i o n a l  t rade,  can be assumed t o  be a  "smal l  
count ry "  p r i c e  taker .  P, ( the  maize p r i c e  i n  Techiman), there fore ,  need 
n o t  be considered as s imul taneously determined i n  es t imat ions  o f  P ( the  
maize p r i c e  i n  t h e  main market i n  t h e  Upper East, Bolgatanga). \e do 
employ an ins t rumenta l  va r i ab les  technique, however, as PI may s t i l l  be 
suscept ib le  t o  e r r o r s  i n  v a r i  ab l  es. 

One can extend the  Rava l l i on  s i n g l e  commodity model w i t h  the  
i n c l u s i o n  o f  t he  lagged l o c a l  p r i c e s  o f  m i l  l e t  (and/or sorghum). The 

20 The choice o f  t he  c u t - o f f  i s  somewhat a r b i t r a r y  a l though i n d i c a t i v e .  

The r e l a t i o n  o f  o the r  g r a i n  p r i c e s  t o  maize p r i c e s  i s  an impor tan t  
po l  i c y  i ssue inasmuch as the  government may in te rvene i n  t h e  maize market, 
b u t  i s  un l  i k e l y  t o  do so i n  t he  m i  1 l e t  o r  sorghum markets. 



j u s t i f i c a t i o n  again goes back t o  t h e  standard t rade  model f o r  an importer .  
Under compet i t i ve  assumptions t h e  l o c a l  p r i c e  f o r  an imported commodity 
(maize) i s  t h e  c . i  .f. pr ice ;  changes i n  l o c a l  demand should n o t  i n f l uence  
t h i s  p r i c e  al though they  w i l l  i n f l u e n c e  t h e  q u a n t i t y  traded. Th is  can be 
tes ted  s t a t i s t i c a l l y .  S imul tane i ty  can run  the  o t h e r  way; l o c a l  m i  1  l e t  
p r i c e s  can be a f f e c t e d  by l o c a l  demand, hence, by l o c a l  maize p r i ces .  As 
such, m i l l e t  p r i c e s  must be considered j o i n t l y  determined w i t h  maize 
pr ices .  

Taking one step f u r t h e r ,  a  v a r i a t i o n  of Raval l  i o n ' s  framework can be 
modeled, where m i l  l e t  p r i c e s  are  a  f u n c t i o n  o f  pas t  l o c a l  m i l  l e t  p r i c e s  as 
we1 1  as cu r ren t  and lagged maize pr ices .  Th is  model i s  s t i l l  f e a s i b l e  i f  
t h e  hypothesis t h a t  maize p r i c e s  are  unaf fec ted  by movements i n  m i l  l e t  
p r i c e s  i s  re jec ted .  I n  such a  case, one cannot use c u r r e n t  maize p r i c e s  
bu t  can use lagged l o c a l  maize pr ices .  22 

The t e s t  f o r  t he  i n f l uence  o f  m i l l e t  p r i c e s  on l o c a l  maize p r i c e s  
c l o s e l y  resembles the  t e s t  f o r  market segmentation o f f e r e d  by Raval l  ion .  
The r a d i a l  s t r u c t u r e  assumed by Raval 1 i on basi  ca l  l y  a1 1  ows an a d d i t i o n a l  
t e s t  o f  segmentation t h a t  i s  l e s s  suscept ib le  t o  m i s i n t e r p r e t a t i o n  o f  
f lows f rom t h e  c e n t r a l  market. This  r e t u r n s  the  d iscussion t o  Timmer's 
1974 a r t i c l e  as we1 1  as t o  Heytens; e r r o r s  o f  i n t e r p r e t a t i o n  are  poss ib le  
i f  the  d i r e c t i o n  o f  market f l o w  i s  occas iona l l y  suspended o r  reversed by 
markets responding t o  a l t e r n a t i v e ,  a l b e i t  t r a n s i t o r y ,  suppl ies.  Foreign 
aid, as w e l l  as i r r e g u l a r  imports, cou ld  c rea te  t h i s  pa t te rn .  Th is  i s  
p a r t i c u l a r l y  r e l e v a n t  t o  any i n v e s t i g a t i o n  o f  r i c e  markets i n  Ghana, b u t  
should a l s o  be considered when look ing  a t  t h e  f l o w  o f  maize from t h e  
f o r e s t  zone t o  the  coasta l  reg ion  as w e l l .  

The purpose here, o f  course, i s  n o t  t o  study market i n t e g r a t i o n  per  
se, bu t  r a t h e r  t h e  i m p l i c a t i o n s  f o r  any s t a b i l i z a t i o n  p o l i c i e s .  The 
quest ion i s ,  what e f f e c t  does government a c t i o n  i n  one o r  two commodity 
markets have beyond the  s p e c i f i c  i n t e r ~ e n t i o n ? ~ ~  Th is  i s  t h e  main 
j u s t i f i c a t i o n  f o r  i n v e s t i g a t i n g  m i  1  l e t  and sorghum p r i ces .  

consumption i s  n o t  h i g h ,  b u t  
t r a d e  t o  s t a b i  1  i z e  markets. 
market and even l e s s  l i k e l y  

I n  a d d i t i o n  t o  maize, t h e  M i n i s t r y  o f  A g r i c u l t u r e  considers r i c e  a  
p o t e n t i  a1 commodity f o r  market i n t e r v e n t i o n  programs. Per c a p i t a  r i c e  

the re  i s  a  p o t e n t i a l  f o r  us ing  i n t e r n a t i o n a l  
This  i s  u n l i k e l y  w i t h  t h e  t h i n  wh i te  maize 

f o r  r o o t s  and tubers.  How, then, t o  model 

22 O n e c o u l d , i n p r i n c i p l e ,  
local maize pr ices ,  b u t  i t  
achieved. 

s u b s t i t u t e  an inst rumenta l  va lue f o r  cu r ren t  
i s  n o t  c l e a r  how i d e n t i f i c a t i o n  would be 

23 I d e a l l y ,  t h i s  e f f o r t  should be augmented w i t h  a  s tudy t h a t  t races  the  
long-run impact o f  a  supply s h i f t  o f  one commodity on a l l  p r ices .  
However, n o t  on l y  does t h i s  r e q u i r e  a  s e t  o f  p r i c e  and c ross-pr ice  
e l a s t i c i t i e s ,  which are  unavai lable,  bu t  t h i s  would no t  t r a c e  o u t  t h e  t ime 
path. 



r i c e ?  The m a j o r i t y  o f  p roduct ion  comes from the  nor thern  Savannah, 
a1 though some product ion  comes from t h e  coas ta l  be1 t as we1 1. Moreover, 
t he  q u a n t i t y  imported ( i n c l u d i n g  a id )  amounts t o  one - th i rd  t o  one-hal f  o f  
t he  q u a n t i t y  produced l o c a l l y .  

Two market s t r u c t u r e s  can be considered. One has the  Techiman- 
Sunyani -Kumasi market c l u s t e r  1  inked w i t h  Accra. Mink (1989), among 
others, has hypothesized t h a t  t h e  Kumasi -Accra 1  i n k  breaks down a f t e r  
harvest,  perhaps because o f  impor t  t im ings .  This  hypothesis can be tes ted  
i n  a  manner s i m i l a r  t o  T i m e r ' s  1974 study. A d d i t i o n a l l y ,  Bolgatanga (as 
we1 1  as Tamale) can be considered pe r iphe ra l  t o  Techiman; t h a t  i s ,  bo th  
Bolgatanga and Tamale can be s t r u c t u r e d  as i n  model (4) w i t h  Techiman 
modeled as (3) .  A l t e r n a t i v e l y ,  p r i c e s  i n  Tamale and i n  Techiman can be 
s imul taneously determined, us ing  Bolgatanga p r i c e s  as inst ruments i n  t h e  
Bolgatanga equat ion and Accra and Kumasi (and Cape Coast) p r i c e s  as 
inst ruments i n  t h e  l a t t e r .  



4. MARKET INTEGRATION 

INTEGRATION OF SAVANNAH MAIZE, MILLET, AND SORGHUM PRICES 

Using Bolgatanga as a representa t ive  market f o r  t h e  Savannah zone and 
Techiman as t h e  reference market f o r  maize, t h e  f i r s t  s tep  i n  app ly ing  
Raval l  i o n ' s  dynamic model i s  t o  inst rument  t h e  reference Techiman pr ices .  
This  was done us ing  Sunyani cu r ren t  and lagged p r i c e s  w i t h  a c o r r e c t i o n  
f o r  f i  r s t - o r d e r  s e r i a l  c o r r e l a t i o n  .24 The f i t  i n  t h e  ins t rument ing  
equat ion was good, w i t h  an rz over 0.90. As i n d i c a t e d  i n  Table 8 ( t e s t  4), 
t he re  was no s i g n i f i c a n t  improvement i n  the  model when p r i c e s  were lagged 
more than f o u r  periods, a1 though a r e s t r i c t e d  model w i t h  p r i c e s  lagged 
o n l y  one period, as i n  Timmer (1987) and Heytens (1986), was r e j e c t e d  
( t e s t  3). 

As discussed above, under reasonable assumptions, maize p r i c e s  i n  t h e  
Upper East, o r  i n  any o the r  small impor t i ng  regions, should be independent 
o f  t h e  p r i c e  o f  local ly-produced subs t i t u tes .  As i n d i c a t e d  w i t h  t e s t s  5 
and 6, we cou ld  n o t  r e j e c t  t he  hypothesis t h a t  t h e  m i l l e t  o r  sorghum 
p r i c e s  i n  t h e  preceding f o u r  per iods had no i n f l u e n c e  on maize p r i c e s  - 
t h a t  i s ,  t h e  f o u r  c o e f f i c i e n t s  f o r  lagged m i l l e t  p r i c e s  ( o r  f o r  sorghum) 
were i n d i v i d u a l l y  and j o i n t l y  n o t  s i g n i f i c a n t .  A1 though t h i s  observat ion 
i s  important ,  and i s  discussed f u r t h e r  below, i t  i s  n o t  a s t r i c t  t e s t  o f  
t he  hypothesis  t h a t  t h e  Bolgatanga maize p r i c e  i s  determined by the  p r i c e  
i n  Brong-Ahafo alone and, hence, o f  f u l l y  i n teg ra ted  markets. 

A t e s t  o f  whether contemporaneous mi 1 l e t  o r  sorghum p r i c e s  i n f l u e n c e  
maize p r i c e s  i s  a1 so needed. Adding c u r r e n t  m i  11 e t  and sorghum p r i c e s  t o  
models 5 and 6, respect ive ly ,  i n d i c a t e d  t h a t  contemporaneous m i l l e t  and 
sorghum do i n f l u e n c e  l o c a l  maize p r i c e s  even a f t e r  p r i c e s  i n  Techiman a re  
included; c u r r e n t  m i  11 e t  and sorghum p r i c e s  were s t a t i s t i c a l  l y  s i g n i f i c a n t  
when added t o  the  two models w i t h  t values o f  12.0 and 7.7, respec t i ve l y .  

24 An inst rument  was used main ly  t o  reduce e r r o r s  i n  var iab les ,  a1 though 
Sunyani i s  more d i s t a n t  from Bolgatanga and hence l e s s  prone t o  reverse 
c a u s a l i t y .  Increas ing  t h e  number o f  inst ruments i s  conceptua l ly  sound, 
b u t  requ i  red  dropping observat ions. The c o r r e c t i o n  f o r  s e r i  a1 c o r r e l a t i o n  
was deemed warranted by convent ional ana lys i s  o f  t h e  Durbi n-Watson 
s t a t i s t i c .  This  t e s t  i s  n o t  appropr ia te  when lagged values o f  t he  
dependent va r i ab les  a re  inc luded on t h e  r ight-hand side. Ourb in 's  h 
s t a t i s t i c  was used f o r  i n i t i a l  d iagnost ics  o f  a model o f  Bolgatanga maize 
p r i c e  w i t h  a one-period l a g  (Durbin 1970). No evidence o f  s e r i a l  
c o r r e l a t i o n  was revealed w i t h  t h i s  t e s t ,  which used instrumented Techiman 
p r i c e s  cor rec ted  f o r  au tocor re l  a t i  on as t h e  independent p r i ce .  



Table 8 - Test S t a t i s t i c s  f o r  Dynamic Model of Grain Markets i n  Bolgatanga 

Model Test 

Base: Maize p r i ces  as a funct ion of 
Techiman maize pr ices and 
per iod dunrny variables 

1: Inc lus ion o f  1-period lagged 

maize p r i ces  

2: Inc lus ion of 2-period lagged 

maize pr ices 

3: Inc lus ion o f  4-period lagged 

maize pr ices 

4: Inc lus ion o f  5-period lagged 

maize p r i ces  

5: Inc lus ion o f  4-period lagged 

maize p r i ces  and A-period lagged 
local  m i l l e t  p r i ces  

6: Inc lus ion of 4-period lagged 

m i z e  p r i ces  and 4-period lagged 
local  sorghum pr ices 

7: Inc lus ion o f  A-period lagged 
maize pr ices (same as Model 3 )  

8: M i l l e t  p r i ces  as a funct ion of 
Techiman maize prices, lagged 
local  m i l l e t  prices, and per iod 
dunny variables. Corresponds t o  
model 3 w i th  m i l l e t  pr ices as 
dependent variable. 

9: (Same as Model 8) 

Signif icance o f  model: P""" = ~cP"*") F(4,110) = 71.23 

a:?' = 0, &.TEMz = 0 F(2,108) = 49.97 

(Joint  s igni f icance r e l a t i v e  t o  base model) 

'gyz = 0, p t . y z  = 0 

(Jo int  s igni f icance r e l a t i v e  t o  Model 1) 

a:? = 0. at.!w = 0, a,.? = 0. 

/qyz = 0, p;yz = 0, p , y Z  = 0 
(Jo int  signif icance r e l a t i v e  t o  Model 1) 

B O W  _ a,.5 0, 
p;p'z = 0 

(Jo int  s igni f icance r e l a t i v e  t o  Model 3)  

*@OM1= . 0.a9.2 - ' Ã £ o , ^ , , y ' ^ o * ^ , p " =  

(Jo int  s igni f icance r e l a t i v e  t o  Model 3 )  

'gTc = o ,  a s . y c  = 0,  q g W c  = 0, a,,yc= 0 

(Jo int  s igni f icance r e l a t i v e  t o  Model 3)  

Reject ion  of hypothesis that  
f^ + A"" + A'"" + &T + 4.F"" i 
%-' + a?' + a$"' + aq.:wz = 1 

Significance o f  model 

10: Sorghun p r i ces  as a function o f  Signif icance of model 
Techiman maize prices, Lagged 
local sorghun prices, and per iod 
duniiy variables. Corresponds t o  
model 3 w i th  sorghun pr ices as 
dependent variable. 

11: (Same as Model 105 Rejection of hypothesis that  
PMZ + p J y Z  + M̂Z + -̂ + ;̂EM= + 
ByC + a y  + GGC + eC = 1 

Note: Superscripts denote the market and real  coimiodity p r i ce  as follows: BOKZ = Bolgatanga wholesale maize; TEM2 = 
Techiman wholesale maize; BOMI = Bolgatansa wholesale m i l l e t ;  BOGC = Bolgatanga wholesale sorghun. 



One cannot make an unambiguous statement about t h e  c a u s a l i t y  o f  
m i l l e t  and sorghum p r i c e s  on m a i z e o r  v i c e  versa. Not o n l y  does such a  
model f a i l  t o  i n d i c a t e  the  d i r e c t i o n  o f  causa l i t y ,  b u t  t h e  apparent 
s i g n i f i c a n c e  may i n d i c a t e  e i t h e r  a  common b u t  unobserved i n f l u e n c e  o r  an 
a r t i f a c t  o f  t he  temporal aggregat ion. The t e s t  does i n d i c a t e  t h a t  e i t h e r  
Bolgatanga i s  no t  a  p r i c e  t a k e r  i n  regards t o  maize, or, more l i k e l y ,  t h a t  
c u r r e n t  market events i n  Techiman a re  too  s low ly  o r  incomple te ly  
t ransmi t ted  t o  t h e  Upper East. Thus, o the r  commodity p r i c e s  may conve 
i n fo rma t ion  about t h e  market t h a t  c o r r e l a t e s  w i t h  t h e  p r i c e  o f  maize. & 
Again, t h i s  i s  n o t  t h e  case w i t h  lagged m i l l e t  and sorghum pr ices .  

Using t h e  m i l l e t  p r i c e  as a  dependent v a r i a b l e  i n d i c a t e s  t h a t  
movement i n  maize p r i c e s  i n  t he  reference market (Techiman) l a r g e l y  
exp la ins  movement i n  mi 1  l e t  p r i ces .  More s u r p r i s i n g l y ,  movement i n  1  ocal 
maize p r i c e s  adds no a d d i t i o n a l  exp lanat ion  t o  the  model - t h a t  i s ,  when 
Bolgatanga m i l  l e t  p r i c e s  a re  regressed on c u r r e n t  and 1  agged maize p r i c e s  
i n  Techiman, as w e l l  as lagged Bolgatanga millet pr ices ,  t he  lagged 
Bolgatanga maize p r i c e s  do n o t  improve the  f i t  o f  t h e  model. Thus, l o c a l  
maize p r i c e s  may n o t  con ta in  i n fo rma t ion  t h a t  i s  n o t  conveyed by Techiman 
mai ze p r i  ces and 1  agged mi 1  l e t  p r ices .  Simi 1  a r l y ,  when Techiman and 
lagged Bolgatanga maize p r i c e s  a re  inc luded i n  t h e  model, m i l l e t  p r i c e s  
add no a d d i t i o n a l  in fo rmat ion .  

Th i s  i s  an important  observat ion since, i n  a  smoothly f u n c t i o n i n g  
market, p r i c e s  would incorpora te  a1 1 avai  1  ab le  in fo rmat ion .  I f  each 
commodity p r i c e  conta ins a1 1  in fo rmat ion ,  two se ts  of p r i c e s  from the sane 
market would con ta in  t h e  same in fo rmat ion .  This  hypothesis cannot be 
r e j e c t e d  w i t h  t h e  data on m i l l e t  o r  maize p r i c e s  i n  Bolgatanga. 

Th is  cond i t ion ,  however, does n o t  apply t o  sorghum p r i c e s  i n  
Bol gatanga. Instead, 1  agged 1  ocal sorghum and 1  agged 1  ocal maize p r i c e s  
both con ta in  i n fo rma t ion  beyond t h a t  contained i n  t he  o t h e r  s e t  o f  p r i c e s  
when the  c u r r e n t  p r i c e  o f  sorghum i s  t h e  dependent va r i ab le .  This  i s  
i n d i c a t e d  by t h e  j o i n t  s i g n i f i c a n c e  o f  the  respec t i ve  b lock  o f  p r i c e s  when 
added t o  a  model t h a t  inc ludes  c u r r e n t  and lagged maize p r i c e s  i n  Techiman 
as we l l  as t h e  a l t e r n a t i v e  s e t  o f  lagged p r i c e s  from Bolgatanga. This  may 
be expla ined by t h e  use o f  sorghum i n  beer-making i n  t h e  Upper East. 
Brewers, most o f  whom operate on a  small scale, l i k e l y  t rade  and s t o r e  
o n l y  t h a t  commodity. Sorghum may then c o n s t i t u t e  a  conceptua l ly  separate 
(a1 though p h y s i c a l l y  contiguous) market. 

Complete market segmentation imp l i es  t h a t  none o f  t h e  Techiman p r i c e s  
s i g n i f i c a n t l y  i n f l u e n c e  Bolgatanga pr ices .  Th is  imp1 i c a t i o n  can be 
r e j e c t e d  f o r  maize, m i l l e t ,  and sorghum i n  Bolgatanga. On the  o t h e r  hand, 
shor t - run  i n t e g r a t i o n  - i n d i c a t e d  by the  c o e f f i c i e n t  o f  current Techiman 

25 This i s  a l s o  i n d i c a t e d  by t e s t s  o f  whether 4 = 1. 



prices being one - i s  a l so  rejected i n  a1 1 models. 26 Tests of the  
r e s t r i c t i ons  necessary f o r  long-run integration a re  reported in  Table 8 
( t e s t s  7 ,  9, and 11). These r e s t r i c t i ons  a re  not rejected a t  plausible 
1 eve1 s of s t  g n i  f i cance. These resul ts then support the opinion expressed 
in Asante e t  a1. (1989) t ha t  markets a re  reasonably well integrated 
although the  methodology i s  ra ther  d i f fe ren t .  This r a i s e s  two questions: 
how long i s  "long run," and how powerful i s  the  t e s t  of t h i s  r e s t r i c t i on?  
Although any model t h a t  i s  imprecisely estimated i s  unlikely to re j ec t  
r e s t r i c t i ons ,  the  overall significance of the  model (and the r of the  
various models t h a t  range between -78 and .90) a1 lays t ha t  concern. The 
former question a lso has no s t r i c t  t e s t ,  but a l l  models w i t h  lagged prices 
a r e  consistent  w i t h  long-run integration.  Tests s imi la r  t o  t e s t  7 cannot 
r e j ec t  the  r e s t r i c t i on  of the  sum of the  price parameters f o r  a l l  models 
with one through f i ve  lagged values f o r  prices.  For example, the  sum of 
the  price parameters f o r  the  maize price model i s  1.05 in a s ing le  lag 
model and 0.97 f o r  a five-period lag.  

Figures 4 and 5 indicate the  speed and magnitude t h a t  price movements 
in  the  Techiman maize market transmit t o  mi l le t  and sorghum pr ices  i n  
Bolgatanga. These simulations show tha t  a sustained increase of 10 cedis 
in  the  pr ice  of maize (1985 prices) leads t o  roughly a s imilar  increase i n  
the  pr ices  f o r  the  two other  grains i n  the  outlying market. This change 
occurs rapidly and, as  indicated in the  t e s t  of the  sums of parameters 
above, i s  s tab le  -in the  long run. A more t rans i to ry  movement in  the  price 
of maize - say, a f luctuat ion t ha t  l a s t s  only one period - wil l ,  of 
course, have a much smaller impact on the  other  market. 

I f  markets reach an equilibrium in the  long run, as  implied by the  
t e s t  of r e s t r i c t i ons  above, the  model can be reformulated in  f i r s t  
differences (Ravall ion 1986). We wi l l ,  therefore,  turn t o  the  model of 
Timmer (1987) and Heytens. Although t h i s  model i s  based on a s ingle  
period lag - which i s  rejected with these data - i t  provides a useful 
simp1 i f i ca t i on  f o r  discussion. Table 9 presents the  indices of market 
connectedness and parameter of price transniittal discussed above f o r  a 
s e r i e s  of maize markets, using Techiman a s  the  reference market. The 
mai ze markets appear re1 a t i  vely connected, using T i  mmer ' s benchmark of 1 
as  an indicator .  Indeed, the  connectedness indicator  (low when the  
reference market r a t  her than 1 ocal conditions i nf 1 uences the  1 ocal price) 
is  lower f o r  maize than those reported by Timmer f o r  Indonesian maize o r  
by Heytens f o r  yams and gari i n  Nigeria. 

26 T h i s  i s  a necessary but not a su f f i c i en t  condition. The hypothesis 
a l so  implies ce r ta in  r e s t r i c t i ons  on other  parameters (see Ravallion 
1986). 

27 Mean prices f o r  maize, mi l le t ,  and sorghum i n  Bolgatanga in the  
period covered were 29 -6, 36.3, and 35.1, respectively . 



Figure 4 - Impact on M i  11 e t  Pr ice  o f  a 10-Cedi Increase i n  Maize Pr ice  

0 1 2 3 4 6 7 8 

Month 

Calculations are based on the f o l l  owing equation, which corresponds t o  model 
8, Table 8 (t-val  ues in parenthesis) : 

+ 0.016 Pmi + 1.16 Rainy Season - 0.40 Drought - 1.60 Post 1984 
(0.18) t - 4  (0 -58) (0.15) (0.82) 

R^O. 79 
n=115 

where P i  indicates  Bolgatanga m i l l e t  pr ices ,  and Pmz are Techiman maize 
prices . 



Figure 5 - Impact on Sorghum Price of a 10-Cedi Increase in Maize Price 

Month 

Calculations are based on the fol 1 owing equation, which corresponds to model 
10, Table 8 (t-values in parenthesis): 

- 0.048 P + 1.77 Rainy Season - 0.25 Drought - 2.54 Post 1984 
(0.55) '"*' (0.97) (0.10) (1 .SO) 

R ~ = o .  84 
n=ilo 

where Pgc indicates Bolgatanga sorghum (guinea corn) prices, and PÃ are 
Techiman maize prices. 



Table 9 - Indices of Market Connectedness and Price Transmittal 

Market 
Index of Market Parameter of Price 
Connectedness Transmittal a 

Mai zea 

Sunyan i a 
Bol gatangaa 
Cape Coasta 
Kumas i a 
Makol a ( ~ c c r a )  

Sorghum' 

Rice 

Tamal ea 
Bol gatangaa 
Kumas i a 

Makol ab 
Bol gatanga6 

Cassava 

Kumasi a 

a Reference market is  Techiman. 
Reference market i s  Kumasi . 

' Reference market is  Tamale. 

Note: Standard e r rors  in  parentheses. 



I f  changes i n  t h e  re ference market a re  f u l l y  t ransmi t ted  t o  t h e  l o c a l  
market, t h e  parameter o f  p r i c e  t r a n s m i t t a l  w i l l  be one.'% While two o f  
t he  f i v e  parameters o f  t r a n s m i t t a l  f o r  maize are  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  f rom one, t h e  o the rs  show a  l a c k  o f  long-run connectedness. The 
low value f o r  Bolgatanga i s  p a r t i c u l a r l y  su rp r i s i ng ,  inasmuch as t h e  more 
complete model repor ted  above does i n d i c a t e  1  ong-run i n t e g r a t i  on. 

Table 9 a l s o  i n d i c a t e s  the  degree o f  market connectedness f o r  m i l l e t  
and sorghum. The under ly ing  models 1 i n k  t h e  change i n  m i l  1  e t  and sorghum 
p r i c e s  w i t h  t h e  change i n  maize p r i c e s  i n  Techiman. Th is  t rans fo rma t ion  
may seem cur ious,  especia l  l y  as t h e  index o f  market connectedness compares 
t h e  explanatory power o f  1  agged l o c a l  mi 1  l e t  p r i c e s  w i t h  t h e  d i f f e r e n c e  i n  
t h e  l a s t  pe r iod  o f  t h e  l o c a l  m i  1  l e t  and the  re ference market maize p r i ce .  
Th i s  index, however, comes from a  man ipu la t ion  o f  t he  dynamic model t h a t  
was o u t l i n e d  and repor ted  above. M i l  l e t  and sorghum p r i c e s  are  l e s s  
connected t o  Techiman maize p r i c e s  than are  maize p r i ces .  Th is  somewhat 
c o n t r a d i c t s  t h e  r e s u l t s  f o r  m i l l e t  t es ted  i n  Table 8, a l though t h e  one- 
pe r iod  l a g  imposes some r e s t r i c t i o n .  However, t h a t  an appreciable amount 
o f  p r i c e  t r a n s m i t t a l  occurs between maize p r i c e s  i n  Techiman and m i l l e t  
and sorghum p r i c e s  i n  Bolgatanga r e i n f o r c e s  the  conclus ion t h a t  any 
success t h e  government has i n  moderating maize p r i c e s  and t h e i r  
f l u c t u a t i o n s  w i l l  have an impact on consumers o f  o t h e r  g ra ins .  

The models i n  f i r s t  d i f fe rences,  as we l l  as t h e  more complete models 
w i t h  mu1 t i p l e  lags, do n o t  revea l  any cons i s ten t  seasonal pa t te rns  o r  a  
s i g n i f i c a n t  d i f f e r e n c e  i n  t he  drought pe r iod  o f  January 1983 through June 
1984. S i m i l a r l y ,  no t ime t r e n d  i n  market i n t e g r a t i o n  i s  observed. This, 
o f  course, does no t  imp ly  t h a t  t he re  i s  no seasonal p r i c e  p a t t e r n s  i n  
Ghana; i t  on ly  suggests t h a t  t h e  l i n k s  between markets do n o t  appear t o  
vary over  seasons. Th is  con t ras ts  w i t h  a  l e s s  complete vers ion  where 
c u r r e n t  p r i c e s  i n  one market a re  regressed on c u r r e n t  p r i c e s  i n  t h e  
re ference market. Such model s  show s i g n i  f i  cant  seasonal and drought 
e f f e c t s .  Such pa t te rns  seem t o  be shor t - run  e f f e c t s  o n l y  t h a t  may a f f e c t  
t h e  speed o f  p r i c e  t r a n s m i t t a l ,  b u t  n o t  t h e  degree, 

One smal l  except ion t o  t h i s  absence of seasona l i t y  i s  t he  four -per iod  
lagged model o f  maize p r i c e s  i n  Cape Coast, w i t h  Techiman as a  reference 
market. I n  t h i s  model, a  seasonal p a t t e r n  appears from June through 
September, corresponding t o  the  p r i n c i p a l  ra ins .  Since t h i  s  p a t t e r n  was 
n o t  observed i n  t he  f i r s t  d i f f e r e n c e  model, any i n t e r p r e t a t i o n  would be 
uncer ta in .  By another c r i t e r i a ,  t he  Cape Coast markets do n o t  d i f f e r  from 
t h e  Bolgatanga market. The sum o f  p r i c e  c o e f f i c i e n t s  i s  0.995 when the  
drought years are excluded and 1.15 otherwise. As w i t h  m i l l e t  i n  t he  
Savannah, lagged cassava p r i c e s  add no i n fo rma t ion  when added t o  a  model 
w i t h  1  agged Cape Coast and Techiman maize p r i ces ,  

28 Timmer and Heytens both work i n  logar i thms w h i l e  t he  c u r r e n t  study 
uses absolute values. The parameter does n o t  appear t o  vary according t o  
t h e  t rans format ion .  



The models here have been t e s t e d  us ing  two a d d i t i o n a l  r e l a t e d  
econometric techniques. Under the  hypothesis t h a t  markets use i n fo rma t ion  
e f f i c i e n t l y ,  two p r i c e  se r ies  o f  c lose  s u b s t i t u t e s  should move 
independently.  That i s ,  i n fo rma t ion  about one p r i c e  should n o t  he lp  
p r e d i c t  t h e  movement o f  t h e  o ther  when the  lagged values o f  t h a t  second 
p r i c e  a re  a l so  inc luded i n  the  p red i c t i on .  C lea r l y ,  t h i s  hypothesis 
under l i es  some o f  t h e  d iscussion above. The most common methods f o r  
t e s t i n g  t h i s  hypothesis, however, employ techniques t h a t  t e s t  f o r  
c o i  n t e g r a t i  on o f  autoregressi  ve se r ies  and t e s t s  o f  Granger causal i ty. It 
i s  n o t  necessary f o r  t h i s  study t o  d iscuss such models a t  length;  d e t a i l s  
a re  a v a i l a b l e  i n  t he  econometric 1  i t e r a t u r e  as we1 1  as f rom t h e  authors. 
It i s  s u f f i c i e n t  t o  note t h a t  these techniques v e r i f y  some o f  t h e  
concl u s i  ons s ta ted  above. I n  p a r t i c u l a r  they  i n d i c a t e  t h a t  p r i c e  
fo rmat ion  w i t h i n  a  g iven market o f t e n  (but  n o t  always) u t i l i z e s  
i n fo rma t ion  e f f i c i e n t l y .  

PATTERNS I N  R I C E  AND CASSAVA MARKETS 

Table 9  a l s o  i n d i c a t e s  t h e  I M C  and p r i c e  t r a n s m i t t a l  parameter f o r  a  
number o f  r i c e  market l i n k s .  Mink argues t h a t  r i c e  markets i n  Ghana are  
n o t  as e f f i c i e n t  as those f o r  maize, m i l l e t ,  and sorghum. The r e s u l t s  
here support h i s  content ion.  P r i c e  t r a n s m i t t a l  among r i c e  markets i s  
v i r t u a l l y  nonexis tent ;  l o c a l  market cond i t i ons  dominate the  reference 
market. S i m i l a r l y ,  i n  a  four -per iod  l a g  model s i m i l a r  t o  t he  maize models 
discussed above l i n k i n g  Kumasi and Makola, t h e  c o e f f i c i e n t s  o f  t h e  p r i c e  
va r iab les  sum t o  0.71. Th is  i n d i c a t e s  t h a t  t h e  markets a re  n o t  i n t e g r a t e d  
i n  t h e  l ong  run. The sum i s  on l y  0.53 i n  a  model w i t h  a  s i n g l e  lag. 

Tamale appears we1 1  - i n teg ra ted  w i t h  Bol gatanga. S i m i l a r l y ,  t h e r e  i s  
a  f a i r  amount o f  p r i c e  t r a n s m i t t a l ,  a l though t h e  c o e f f i c i e n t  i s  
s i g n i f i c a n t l y  d i f f e r e n t  from one. One would expect, o f  course, t h a t  t h e  
Savannah markets would be i nsu la ted  from imports  t o  a  degree, and hence 
more c l o s e l y  l i n k e d  t o  each o ther .  

I n  c o n t r a s t  t o  t he  maize models, t he  r i c e  models i n d i c a t e  a  seasonal 
p a t t e r n  as we1 1  as a  d i f f e r e n c e  between pre-1983 and post-1983 per iods.  
As Mink (1989) has argued, t h i s  seasonal pa t te rn ,  w i t h  l a r g e r  p r i c e  
spreads i n  t h e  t h i r d  quar ter ,  may r e f l e c t  pa t te rns  o f  food a i d  and 
imports,  which d i s r u p t  t h e  southward f l o w  o f  l o c a l  ly-produced r i c e .  The 
t r e n d  t h a t  i n d i c a t e s  l a r g e r  p r i c e  d i f f e r e n t i a l s  over  t ime  may r e f l e c t  t he  
changes i n  t he  a v a i l a b i l i t y  and p r i c e  o f  imports  s ince  1984. 

Imported r i c e ,  apparent ly,  has on l y  a  l o c a l i z e d  impact and domestic 
p r i c e  f l u c t u a t i o n s  do n o t  t ransmi t  t o  Accra, no r  even across o the r  
i n t e r n a l  markets. Given t h i s ,  as w e l l  as t h e  low share r i c e  has i n  e i t h e r  
consumers' budgets o r  t h e i r  d ie t s ,  t h e  government probably cannot use r i c e  

29 See, f o r  example, Engl e  and Granger (1987) . 



imports o r  storage t o  s t a b i l i z e  overa l l  food budgets. The i n ten t i on  here 
i s  no t  t o  suggest t h a t  food a i d  cons is t ing o f  r i c e  might no t  help 
s t a b i l i z e  demands f o r  fo re ign  exchange, bu t  i t  re in forces the no t ion  t h a t  
r i c e  imports w i l l  have on ly  a  small d i r e c t  impact on household wel fare 
outside of ,  perhaps, the major metropol i tan centers. 

Cassava markets, no t  surpr is ing ly ,  i n d i c a t e n o  p r i c e  t ransmi t ta l  w i t h  
maize and poor i n t eg ra t i on  across commodities. On the o ther  hand, the  
parameter o f  p r i c e  t ransmi t ta l  when Techiman cussavu i s  included i n  a  
model explain ing Kumasi cassava pr ices i s  0.51 (0.184). The IMC i s  0.64; 
the Kumasi cassava market i s  apparently l i n ked  w i t h  t h a t  i n  Techiman, even 
wi thout  much intercommodity p r i c e  t ransmi t ta l .  

30 The parameter o f  p r i c e  t ransmi t ta l  from Techiman maize t o  Kumasi 
cassava i s  on ly  0.06. It i s  0.08 t o  Cape Coast. 



5. OTHER ISSUES WITH GRAIN MARKETS 

CROSS-BORDER TRADE 

The i n t e g r a t i o n  o f  reg iona l  markets and t h e  degree o f  p r i c e  
t r a n s m i t t a l  across commodities i n  Ghana tends t o  make t h e  r o l e  o f  a  pub1 i c  
s tock manager somewhat eas ie r .  S t a b i l i z a t i o n  p o l i c i e s  can be e f f e c t i v e ,  
even i f  t h e  government does n o t  a c t  i n  a l l  markets o r  f o r  a l l  commodities. 
Th is  observat ion, however, should n o t  p rov ide  t o o  much comfor t  t o  those 
who advocate a  r o l e  f o r  p u b l i c  storage t o  s t a b i l i z e  pr ices ;  storage 
remains an expensive means t o  achieve a  moderate amount o f  s t a b i l  i z a t i o n  
(Pinckney 1989, Siamwalla 1988) .31 I n  A f r i ca ,  as we1 1  as elsewhere, t rade  
a1 so has t h e  p o t e n t i a l  t o  s t a b i  1  i z e  pr ices .  Badiane (1989) discusses t h i s  
i n  t h e  contex t  o f  i n t e r r e g i o n a l  t r a d e  i n  West A f r i c a .  

One c o n d i t i o n  t h a t  enhances such s t a b i l i z a t i o n  i s  t h a t  p roduct ion  i s  
more s t a b l e  a t  t h e  West A f r i c a n  l e v e l  than a t  t h e  na t i ona l  .32 While 
Badiane i n d i c a t e s  t h a t  t he  v a r i a b i l i t y  of p roduct ion  i n  Ghana has been 
h igh  r e l a t i v e  t o  t h e  r e s t  o f  West A f r i c a ,  t h e  c o r r e l a t i o n  w i t h  o t h e r  West 
A f r i c a n  coun t r i es  i s  a1 so moderately low. As w i t h  the  d iscuss ion  o f  p r i c e  
s t a b i  1  i z a t i  on i n  consumer budgets, these 1  eve1 s  imp ly  t h a t  t he  reg iona l  
v a r i a b i  1  i t y  w i l l  be l e s s  than Ghana's own v a r i a b i l i t y .  Indeed, Ghana 
i n d i c a t e s  a  negat ive  c o r r e l a t i o n  w i t h  a  few count r ies ,  i n c l  u d i  ng Niger,  
whi 1  e  c o r r e l  a t i o n s  w i t h  Cote d  ' I v o i  r e  and Togo are  comparati v e l y  h i  gh. 
The c o r r e l a t i o n  w i t h  Burk ina Faso i s  in te rmed ia te  between t h e  o t h e r  
coun t r i es  mentioned. This,  however, does n o t  r e a l  l y  i n d i c a t e  t h e  
p o t e n t i a l  f o r  i n t e r r e g i o n a l  trade, as t r a n s p o r t a t i o n  cos ts  e f f e c t i v e l y  
i s o l a t e  many markets from others.  It i s  l i k e l y ,  however, t h a t  a  f a i r  
amount o f  t r ade  can and does take  p lace even i n  the  contex t  o f  cu r ren t  
b a r r i e r s  . 

Figures 6-8 i n d i c a t e  the  re1 a t i v e  p r i c e s  o f  Togo and Burk i  na Faso and 
markets i n  Ghana converted a t  o f f i c i a l  and para1 1  e l  (bureau) exchange 
r a t e s  (Banque Cent ra le  des E ta ts  de 1  ' A f r i q u e  de 1  'Quest  [BCEAO] 1989 and 
1990). While maize p r i c e s  i n  Techiman are  n o t  a  p e r f e c t  i n d i c a t o r  f o r  
cross-border t r a d e  p r o f i t a b i l i t y ,  t he  t rend  i s  i n d i c a t i v e  o f  the  
d i s t o r t i o n  o f  r e a l  exchange r a t e  i n  CFA zone coun t r i es  r e l a t i v e  t o  Ghana. 

31 A f u t u r e  task  i n  t h i s  p r o j e c t  w i l l  i n v e s t i g a t e  such cos ts  i n  Ghana. 

* O f  course, t he  focus need n o t  be l i m i t e d  t o  any s p e c i f i c  region. 
However, t h e  wor ld  market f o r  many commodities consumed i n  Ghana, such as 
m i l l e t  and wh i te  maize, i s  comparat ive ly  t h i n .  
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The d i s t o r t i o n  has increased i n  recent  years, hence the  p r o f i t a b i l i t y  o f  
maize expor ts  should increase. 

M i  1  l e t  p r i c e s  a re  more e r r a t i c .  For  a number o f  years, p r i c e s  i n  
Bolgatanga have exceeded those i n  Ouagadougou. Pr ices  appear t o  have been 
f a i r l y  s i m i l a r  a f t e r  t h e  1988 harvest.  No data f o r  l a t e  1989 a r e  
avai  1 ab le  f o r  Ouagadougou, b u t  the  Ouagadougou p r i c e  1 i k e l y  rose r e l a t i v e  
t o  Ghana w i t h  movement i n  exchange ra tes .  Simi 1 a r l y ,  a1 though r i c e  p r i c e s  
showed no c l e a r  t r e n d  i n  e i t h e r  Togo o r  Techiman, cross-border t r a d e  was 
poss ib le  i n  some months - f o r  example, i n  1989 and 1990. 

I n fo rma t ion  on the  na ture  o f  t he  t r a d e  i n  g r a i n  t h a t  occurs w i t h  
Ghana's neighbors i s  1 i m i  t e d  and o f  quest ionable accuracy. As such t rade,  
nevertheless, has an important  bear ing  on the  s t a b i l i t y  o f  markets i n  
nor thern  Ghana and Brong-Ahafo, a summary o f  t h e  avai  1 abl  e i n fo rma t ion  may 
be use fu l .  Occasional ly  t rade  i s  o f f i c i a l l y  sanct ioned as, f o r  example, 
t r i a n g u l a r  t rade  t o  Burkina Faso supported by t h e  World Food Programme 'in 
1985. Most trade, however, i s  u n o f f i  c i  a1 and smal l  -scale and, there fore ,  
hard t o  q u a n t i f y .  Some (1989) r e p o r t s  r e s u l t s  from a survey i n  1987 o f  
two market channels: 1) the  t rade  between Bawku and Burk ina Faso as we l l  
as Cinkanse and Dapaong i n  Togo and 2) t rade  from Ma and Lawra t o  Burk ina 
Faso and Cote d ' l v o i r e .  The surveyors found on l y  a few small warehouses 
outs ide  o f  Ghana, bu t  observed t h a t  they were s e t  up by Ghanaians. They 
counted 30 veh ic les  coming t w i c e  a week t o  Cinkanse. Unfor tunate ly ,  t h e  
est imates o f  t h e  volume o f  t rade  i s  hindered by t h e  l a c k  o f  i n fo rma t ion  o f  
t he  means o f  es t ima t ion  and, more s i g n i f i c a n t l y ,  t h e  p e r i o d  f o r  which i t  
per ta ins .  It i s  n o t  c lea r ,  then, over  how many weeks t h e  8000 tons o f  
sorghum and m i l l e t  were traded, no r  what share o f  t h e  t o t a l  t r ade  i s  
est imated t o  be covered by t h e  markets surveyed. The r e l a t i v e  amounts o f  
r i c e  and maize (2,500 and 1,500, respec t i ve l y )  may, however, be i n d i c a t i v e  
o f  comparative g r a i n  f lows.  The study does, however, p rov ide  a usefu l  
measure o f  t he  p r i c e  spreads a t  t he  t ime o f  t h e  survey; when sorghum and 
maize p r i c e s  were 52 and 48 CFA/kg, respec t i ve l y ,  i n  Burkina Faso, they 
were 50 and 35 i n  Lawra, Ghana and 65 pnd 55 i n  nor thern  Cote d ' l v o i r e .  

A small survey o f  103 wholesale and r e t a i  1  t r a d e r s  i n  Brong-Ahafo and 
t h e  Upper East inc luded a quest ion concerning t h e  t r a d e r s '  percept ions o f  
cross-border t r a d e  from the  market i n  which they were in terv iewed.  Th is  
est imate can have no conf idence i n t e r v a l s  i n  t he  techn ica l  sense; n o t  on l y  
a re  t h e r e  few and v a r i a b l e  est imates pe r  market, t he  t r a d e r s  repor ted  on 
o the rs '  a c t i v i t i e s ,  n o t  t h e i r  own. Nevertheless, summing over markets 
(cover ing most o f  t he  markets i n  t h e  two regions)  g i ves  an i n d i c a t i o n  o f  
weekly t r a d e  i n  t h e  f i r s t  h a l f  o f  1990. While t rade rs  be l ieved t h a t  on l y  
12 tons  o f  m i l l e t  and 32 tons o f  r i c e  were t raded weekly from a11 markets. 
they est imated t h a t  more than 1,500 tons o f  maize were t raded weekly. 
With a l l  caveats regard ing  the  type o f  data, cross-border t r a d e  i n  maize 
appears t o  have dominated o t h e r  g r a i n  t rade  i n  t h e  pe r iod  discussed. The 

33 This  excludes an extreme observat ion t h a t  1,800 tons were t ranspor ted  
weekly t o  Cote d 1 1 v o i r e  on t r a i l e r  t rucks  from a s i n g l e  market. 



data a re  not suf f ic ien t  t o  document trends,  although cross-border t rade 
may have increased a f t e r  the  bumper harvest in  1990. This i s  consistent  
w i t h  the  1 imi ted price information available.  When annualized, t h i s  
represents a sizabl e portion of t o t a l  marketed surpl us. 

STORAGE LOSS 

On-farm storage losses a re  commonly assumed t o  be in  the  neighborhood 
of 20-30 percent of production i n  developing countries. The empirical 
or igin  of t h i s  range i s  not known; the  assumption i s  so widespread, 
however, t ha t  i t  appears t o  command the  respect t ha t  i n  other cul tures  i s  
reserved f o r  the  utterances of the  hoary e lders .  Nevertheless, the  number 
may merely r e f l e c t  the  need of a Food and Agriculture Organization (FAO) 
o f f i c i a l  t o  have a number - any number - t o  complete food balance sheets 
i n  the  l a t e  1940s, l i t t l e  knowing how widely he would be quoted. Greeley 
(1987), however, shows how excessive such estimates a re  and documents the  
pol icy e r ro r s  t ha t  can be made using such an erroneous assumption. 

Similarly,  Asante e t  a1. (1989) provides evidence t h a t  on-farm losses 
i n  Ghana are ,  i n  f a c t ,  not par t icular ly  large.  These r e su l t s  were 
duplicated i n  a subsequent survey of 600 households randomly drawn from 
the  population of the  Upper East and ~ r o n g - ~ h a f o . ~ ~  This survey indicated 
t ha t  households reported storage losses on only 2 percent of t o t a l  
production, on average. That i s ,  the  absolute quantity of losses a t  the  
household level was a small f ract ion of production, a1 though when sa les  
are  considered, losses  were a larger  share of the  amount retained b the  
household f o r  i t s  own use. Losses were higher f o r  maize (6 percent ? and 
beans (4.5 percent) than f o r  mi l le t  and sorghum (1 percent each). Losses 
were a l so  higher in Brong-Ahafo than in the Upper East. 

Table 10 reports very s imilar  r e su l t s  from the 1987-88 GLSS survey. 
These r e su l t s  a re  perhaps even biased upward, as the  averages include some 
cases in  which t o t a l  losses were reported as  100 percent.35 Not only do 
the  re1 a t i ve  1 osses of mi 11 e t  and maize reaffirm the  1990 survey data,  the  
pattern of losses by agr icul tural  zone does as  well. Some qual i f icat ions  
a re  necessary. These data pertain t o  on-farm storage, which i s ,  i n  the  
case of maize, only half of the  harvest. Losses in t r a n s i t  will increase 
the  t o t a l .  The r e su l t s  a1 so do not indicate massive loss  or  degradation 

34 Three hundred households were drawn fo r  each region, using a sample 
frame based on the frame employed i n  the GLSS. More d e t a i l s  of t h i s  
survey a r e  avai lable  i n  another document prepared f o r  the  food secur i ty  
study (A1 derman 1991). 

35 The GLSS questionnaire was designed so t h a t  t o t a l  production i s  
indicated by the  sum of sa les ,  losses,  seed, and home production. 
Mi scoded crop information can, therefore,  indicate  a complete storage 
loss .  The high loss  percentages may also be preharvest losses t ha t  were 
m i  scategori zed. 



Table 10 - Average Percentages o f  Postharvest Loss 

Crop Crop Lossa 

(percent) 

Maize 

Nat iona l  

Coastal 

Forest  

Savannah 

Rice 

M i  11 et/sorghum 

Source: Ghana L i  v i  ng Standards Survey (1987-1988) . 
a Computed as p o r t i o n  o f  t o t a l  harvested crop l o s t  t o  insec ts ,  rodents, 

f i r e ,  r o t t i n g ,  o r  o the r  causes, where t o t a l  crop i s  t h e  sum o f  marketed 
surplus, seed he ld  back, payments o r  g i f t s  i n  kind, t h e  p o r t i o n  h e l d  
back f o r  household's own consumption, and postharvest  losses. 



o f  t h e  n u t r i e n t  value. On t h e  o the r  hand, farmers r e p o r t  t h a t  damaged 
g r a i n  i s  fed t o  animals and the re fo re  r e t a i n s  economic value. 
Nevertheless, t h e  bas ic  conclus ion remains important.  One should n o t  
d ismiss farmers '  own assessment o f  losses. To do so would increase t h e  
r i s k  o f  investment i n inapprop r ia te  techno1 ogy. 

FEED USE AND MILLING 

A1 though no exhaust ive surveyshave been done o f  feed m i l  1s i n  Ghana, 
an est imate o f  commercial use o f  maize f o r  animal feed can be de r i ved  from 
product ion  records o f  t he  main mi 11 s i n  Ghana. Estimates o f  t h e  annual 
n a t i o n a l  use o f  maize f o r  animal feed from such data are around 16,000 MT 
o f  domestic maize (Fudtech 1990a) . Despi te some u n c e r t a i n t y  surrounding 
the  a v a i l a b l e  data, t he  order  o f  magnitude i s  such t h a t  t he  s u b s t i t u t i o n  
o f  ye1 low maize f o r  wh i te  maize i n  feed m i l  1 operat ions, as we1 1 as o t h e r  
i n d u s t r i a l  use, du r ing  t imes o f  l o c a l  s c a r c i t y  o f f e r s  l i t t l e  scope f o r  
p r i c e  moderation. On one hand, i f  p r i c e  e l a s t i c i t i e s  a re  low, even a 
smal l  change i n  q u a n t i t i e s  can have a no t i ceab le  change i n  pr ices.37 On 
t h e  o t h e r  hand, g iven t h e  unce r ta in  e a r l y  est imates o f  a g r i c u l t u r e  
product ion,  t h e  l e v e l  o f  s h o r t f a l l  t h a t  i s  l i k e l y  t o  t r i g g e r  a change i n  
imports  o f  maize f o r  commercial processing w i  11 probably dwarf t h e  amount 
o f  s u b s t i t u t i o n  o f  ye l l ow  maize f o r  wh i te  maize. 

While y e l l o w  maize can s u b s t i t u t e  f o r  wh i te  maize f o r  household use 
i n  an extreme emergency, t h i s  s u b s t i t u t i o n  i s  probably no t  due t o  
preferences o r  po l  i t i c a l  cons t ra in t s .  Nevertheless, ye1 1 ow maize presents 
no drawbacks from t h e  s tandpo in t  o f  human n u t r i t i o n .  Moreover, consumer 
acceptance o f  ye1 low maize has grown over  t ime elsewhere i n  A f r i c a .  A 
nongovernment organizat ion,  perhaps, should explore, on a p i  1 o t  basis,  t h e  
use o f  y e l l o w  maize i n  se l f - t a rge ted  subsidy o r  food supplementation 
programs. When more i s  known about consumer a t t i t u d e s ,  t h e  s tud ies  cou ld  
be expanded. 

The use o f  maize by feed m i l l s  has another cur ious  aspect. The l e v e l  
o f  l o c a l  l y - m i l  l e d  wheat (126,000 MT e r  year  from 1987 t o  l989),  coupled 
w i t h  t h e  e x t r a c t i o n  r a t e  (72 percent  5 , imp1 i e s  t h a t  35,000 MT o f  bran i s  
avai  l a b l e  annual l y  (Fudtech 1990b) . I f  the  opt imal  p ropo r t i on  o f  bran t o  
maize i s  used i n  t h e  manufacture o f  p o u l t r y  feed, 35,000 MT o f  bran can 
support  a feed i n d u s t r y  t h a t  produces over 150,000 MT o f  feed. C lear ly ,  
t h i s  amount f a r  exceeds t h e  ac tua l  product ion.  The quest ion remains as t o  

36 A small  amount o f  imported ye1 1 ow maize was a1 so used i n  1989. 

37 By d e f i n i t i o n ,  a p r i c e  e l a s t i c i t y  i s  t he  percentage change i n  
q u a n t i t y  d i v i d e d  by t h e  percentage change i n  p r i ce .  I f  p r i c e  e l a s t i c i t i e s  
are, say, -0.3, a 3 percent change i n  supply can s h i f t  p r i c e s  by 10 
percent,  ho ld ing  popu la t ion  and income constant.  S i m i l a r l y ,  i f  own-price 
e l a s t i c i t i e s  are  -0.6, a 3 percent change o f  supply w i l l  s h i f t  p r i c e s  by 
o n l y  5 percent .  



what i s  the  best  use of the  by-products of wheat mill ing i n  Ghana, b u t  the  
potential  f o r  re-export o r  the  acceptabi l i ty  of changes i n  extraction 
r a t e s  a re  worth invest igat ing,  especial ly as  world grain pr ices  and 
domestic foreign exchange ava i l ab i l i t y  change. 

One remaining processing issue is  relevant t o  the  discussion of food 
secur i ty .  In recent years the  gap between r i c e  production and domestic 
demand was between 25,000 and 50,000 MT. Local production is  s t i l l  qu i te  
1 ow, and production 1 eve1 s remain variable a s  we1 1 . PPMED reported 
production s t a t i s t i c s  of milled r i c e  i n  1986 a t  70,000 MT, an increase t o  
81,000 i n  1987, and a fu r ther  increase t o  84,000 MT i n  1988. In 1989, 
however, production f e l l  t o  only 66,500 MT, p a r t i a l l y  due t o  f loods in the  
Northern Region. This sho r t f a l l  from trend is  roughly equivalent t o  the  
amount of r i c e  t ha t  would be saved i f  the  average mill ing r a t e s  were t o  
r i s e  t o  l eve l s  observed i n  South and Southeast Asia. While Ghanaian r i c e  
mi 11 s (whether v i  11 age small -scale o r  government mi 11 s )  convert 50 percent 
of paddy t o  r i c e  - and generally f a i l  t o  f ind e f fec t ive  markets f o r  the  
remaining bran - small-scale mi l l s  in Asia convert c lose r  t o  two-thirds, 
and larger-scale  mi l l s  can convert more than 70 percent. While one 
constra int  facing Ghanian mi 11 ing may be the  decentral ized mi 11 ing of 
local production, of g rea te r  concern is  the  tendency of the dry grain t o  
break. Parboi 1 ing can reduce this breakage. While i t  i s  beyond the  scope 
of t h i s  study t o  evaluate the benefit-to-cost r a t i o  of investment in 
e i t h e r  small o r  improved 1 arger-scal e mi 11 s,  the  savings from improved 
mi11 ing a re  greater  - as  a percentage of production - than the l i ke ly  
savings from reduced on-farm storage losses.  



6 .  CONCLUSION 

I n  recent  years the  Ghana Food D i s t r i b u t i o n  Corporat ion (GFDC) has 
increased i t s  storage capac i t y  t o  n e a r l y  40,000 tons, o r  t w i c e  t h e  maximum 
l e v e l s  o f  purchases o f  maize by government agencies i n  any g iven year  
p r i o r  t o  1990 (Fudtech 1990b). More s i g n i f i c a n t l y ,  i t  has p lans t o  
increase i t s  capac i t y  f u r t h e r  t o  150,000 tons by 1995. Although complete 
funding f o r  t h e  e n t i  r e  p r o j e c t  i s  n o t  assured, a s i z a b l e  share i s  a l ready 
under cons t ruc t ion .  There i s  not,  however, a c l e a r l y  a r t i c u l a t e d  p o l i c y  
o r  o b j e c t i v e  f o r  such storage. Indeed, i n  the  l a s t  year, t h e  s ta ted  - b u t  
1 a rge l y  una t ta inab le  - r o l e  o f  t h e  GFDC i n  regards t o  maize purchases was 
t o  defend a f l o o r  p r i c e  f o r  producers. Cur ren t ly ,  however, t h e  GFDC 
attempts t o  bo th  purchase and s e l l  a t  p r i c e s  determined by t h e  p r i v a t e  
market. 

Th is  po l  i c y  may reduce the  chances o f  t h e  GFDC a c q u i r i n g  an i nven to ry  
t h a t  i t  i s  unable t o  s e l l  p r o f i t a b l y ,  bu t  i t  does n o t  p rov ide  a r a t i o n a l e  
f o r  t he  c u r r e n t  cons t ruc t i on  program. It i s  o f  some concern t h a t  p o l i c y  
w i l l  f l o w  from capac i t y  r a t h e r  than the  o t h e r  way. A major  o b j e c t i v e  o f  
t he  ongoing Corne l l  food s e c u r i t y  study i s  t o  determine the  cos ts  and 
b e n e f i t s  o f  such storage p o l i c i e s .  Th is  paper i s  one o f  a s e r i e s  t h a t  
w i l l  f u r t h e r  t h i s  ob jec t i ve .  It does n o t  d i r e c t l y  address the  issue o f  
t h e  government's r o l e  i n  ma in ta in ing  food secu r i t y .  Nevertheless, a 
rev iew o f  t he  r e s u l t s  discussed above i n  the  contex t  o f  p o t e n t i a l  
government po l  i c i  es cou ld  prove use fu l  . 

Real wholesale and r e t a i  1 p r i c e s  o f  food have been dec l in ing ,  s low ly  
i n  t h e  1970s and more r a p i d l y  i n  t he  l a s t  s i x  years. This  i s  t rue ,  on 
average, even i f  t h e  shor t - term cond i t i ons  t h a t  p reva i l ed  i n  mid-1990 a re  
considered. Although t h i s  t r e n d  would n o t  reduce the  concern f o r  h igh  
food p r i c e s  t h a t  a l l  governments share, i t  does i n d i c a t e  t h a t  t h e  markets 
have improved and t h a t  t h e  product ion  p o t e n t i a l  has increased. The o t h e r  
s i d e  o f  t h e  food s e c u r i t y  equat ion - household purchasing power - i s  no t  
addressed i n  t h i s  paper; b u t  i f  p r i c e s  cont inue moderating and markets 
remain func t ion ing ,  income and employment p o l i c i e s  deserve cons idera t ion  
as a poss ib le  e n t r y  p o i n t  f o r  food s e c u r i t y  i n t e r v e n t i o n .  

Furthermore, t h e  study shows tha t ,  w i t h  t h e  except ion o f  r i c e ,  
markets i n  Ghana appear t o  f u n c t i o n  reasonably w e l l .  Although p r i c e  
s igna ls  i n  t he  major markets do n o t  t ransmi t  i n s t a n t l y  t o  each other,  
markets do appear t o  be i n t e g r a t e d  i n  t h e  long term. Moreover, p r i c e s  are  
t ransmi t ted  across commodities f a i  rl y we1 1 ; p r i c e  movements f o r  maize 
i n f l u e n c e  p r i c e  movements f o r  sorghum and mi 11 e t .  Both these observat ions 
i n d i c a t e  t h a t  p r i c e  s t a b i l i t y  i n  any one market w i  11 c o n t r i b u t e  t o  t h e  
same s t a b i l i t y  i n  others.  Th is  i s  not,  by i t s e l f ,  j u s t i f i c a t i o n  o f  



i t  does argue 

t h e  Savannah 

s t a b i l i z a t i o n  p o l i c i e s  e i t h e r  through t r a d e  o r  storage, b u t  
f o r  simp1 i f i c a t i o n  i n  any proposed s t a b i  1 i z a t i o n  program. 

The 
producers 
food a id ,  

market channel f o r  r i c e  appears t o  break between 
and t h e  coasta l  markets. Food imports, there fore ,  i n c l u d i n g  
w i l l  probably no t  a s s i s t  i n  s t a b i l i z i n g  the  nor thern  markets. 

Moreover, s tud ies  t h a t  est imate the  impact o f  such imports  on l o c a l  
producers should disaggregate the  coas ta l  market channels from o t h e r  
regions.  

Most o f  t h e  ana lys i s  on t h e  f u n c t i o n i n g  o f  markets was conducted 
us ing  wholesale pr ices .  An a d d i t i o n a l  p o i n t  f o r  considerat ion,  then, i s  
t h e  r e l a t i o n s h i p  o f  these p r i c e s  t o  o the r  p o i n t s  i n  t he  market ing channel. 
R e t a i l  maize p r i c e s  do n o t  appear i n o r d i n a t e l y  h igh  r e l a t i v e  t o  wholesale 
p r i c e s  e i t h e r  c u r r e n t l y  o r  i n  t h e  l a s t  decade. While t h e  p r o p o r t i o n  o f  
r e t a i l  p r i c e  a t t r i b u t e d  t o  market ing may have been h igh  a t  var ious  t imes 
- a commonly he ld  view t h a t  i s  n o t  d i r e c t l y  i nves t i ga ted  here - t h i s  may 
r e f l e c t  r e a l  cos ts  o f  handl ing and n o t  uncompet i t ive behavior o f  
r e t a i l e r s .  The t ime t rends  o f  t he  r a t i o  o f  r e t a i l  t o  wholesale p r i c e s  do 
no t  support t he  view t h a t  r e t a i l e r s  are ab le  t o  e x p l o i t  shortages, a t  
l e a s t  i n  major  markets. This  suggests t h a t  improving t h e  technology o f  
marketing, i n c l u d i n g  t ranspor t  and shor t - term hand l ing  w i t h i n  market 
centers, i s  l i k e l y  t o  a f f e c t  market spreads more than would attempts t o  
r e g u l a t e  r e t a i  1  ers. 

Again, r i c e  may be an except ion t o  t h i s  genera l i za t i on .  The margin 
between r e t a i  1  and wholesale p r i c e s  may be as h igh  as 40 percent  w i t h i n  a 
g iven market, p a r t i c u l a r l y  Accra. This  study, however, was unable t o  
i n v e s t i g a t e  t h e  reasons why t h e  r i c e  market behaves d i f f e r e n t l y  from o t h e r  
crops. The a v a i l a b l e  data on r e t a i l  p r i c e s  i s  inadequate f o r  t h a t  task. 
I n  general,  t h e  u n i t s  used over  t ime and over  markets t o  record  r e t a i l  
p r i c e s  a re  n o t  uniform, and they are  o f t e n  i n c o n s i s t e n t  w i t h  wholesale 
in fo rmat ion .  Rice presents an add i t i ona l  problem inasmuch as the  qua1 i t y ,  
o r  grades, o f  r i c e  i n  a g iven market, a l so  vary more than f o r  o the r  
commodities. The data on r i c e  p r i c e s  do n o t  appear t o  be cons i s ten t  
regard ing  which p r i c e s  f o r  which grades a re  recorded. The PPMED, then, 
might  rev iew how p r i c e s  t h a t  a re  c u r r e n t l y  c o l l e c t e d  are  being used. The 
PPMED cou ld  then design data c o l l e c t i o n  techniques t h a t  a re  f u l l y  
compatible w i t h  these o b j e c t i  ves. I n  many countr ies,  data c o l l  e c t i o n  i s  
commonly d ivorced f rom analys is ,  b u t  t h e  M i n i s t r y  o f  A g r i c u l t u r e  cou ld  
r e c t i f y  t h i s  s i t u a t i o n  w i t h  comparative ease. 

Using th ree  d i f f e r e n t  sources o f  household- o r  farm- level  data, t h i s  
study found no appreciable evidence o f  widespread on-farm losses i n  
storage. Yet t h e  assumption t h a t  such losses a re  h igh  p e r s i s t s .  Not o n l y  
w i  11 erroneous est imates o f  these losses lead t o  mis lead ing  est imates of 
domestic food a v a i l a b i l i t y ,  b u t  they may lead t o  inaccura te  po l  i c y  
p resc r ip t i ons  as we l l .  I n  p a r t i c u l a r ,  one j u s t i f i c a t i o n  f o r  t h e  l e v e l  o f  
s torage under t h e  GFDC t h a t  i s  o f f e r e d  i s  t h a t  t he re  i s  a need f o r  more 
e f f i c i e n t  storage. This  may be, b u t  a c o s t  b e n e f i t  ana l ys i s  o f  t h i s  
p a r t i c u l a r  r o l e  f o r  government i nvol  vement i n g r a i n  s torage ( there  a r e  



o the r  o b j e c t i v e s  as w e l l )  must be based on an accurate assessment o f  
a1 t e r n a t i  ves. I n  t h e  face o f  accumul a t i n g  househol d-1 eve1 data, anecdotes 
o r  outdated genera l i za t i ons  need n o t  be the  bas i s  f o r  t he  under ly ing  
assumptions. 

There i s  even l e s s  data on the  l e v e l  o f  u n o f f i c i a l  cross-border 
t rade.  The evidence t h a t  i s  ava i lab le ,  however, suggests t h a t  t h i s  t rade  
cons i s t s  main ly  o f  maize - i n  keeping w i t h  the  equa l l y  l i m i t e d  i n fo rma t ion  
on the  spread between p r i c e s  i n  neighbor ing markets. As these 1  eve ls  may 
be as l a r g e  o r  l a r g e r  than the  recent  o f f i c i a l  expor ts  t o  Angola and, 
u n l i k e  t h e  l a t t e r ,  do n o t  i n v o l v e  i m p l i c i t  subs id ies  t o  t r a n s p o r t  and 
storage, t he  government might  f i n d  some advantage i n  o f f  i c i a 1  l y  
acknowledging t h i s  t rade,  inasmuch as i t  i s  a1 ready occurr ing.  
L e g a l i z a t i o n  o f  such t r a d e  would make in fo rma t ion  more r e a d i l y  ob ta inab le  
on it, and t h i s  i n fo rma t ion  would be usefu l  f o r  food s e c u r i t y  planning. 
Moreover, l e g a l i z a t i o n  might  a l l ow  the  impos i t i on  o f  a  small expor t  
surcharge. A small l e v y  would n o t  discourage trade, b u t  i t  would prov ide  
a  p o t e n t i a l  p o l i c y  l e v e r  i n  t h a t  any expor t  t a x  can be made v a r i a b l e  
according t o  changing circumstances. Even l eav ing  as ide  t h i s  p o t e n t i a l ,  
t he  1  egal i z a t i o n  o f  cross-border t rade  o f f e r s  t h e  possi  b i  1  i t y  o f  scal  e  
economies and, hence, reduced cos ts  o f  t r anspor t .  Such cos t  reduc t ions  
genera l l y  b e n e f i t  e a r l  i e r  1  i n k s  on t h e  market ing chain. 

I n  summary, t h i s  ana lys i s  o f  p r i c e  data from Ghana does n o t  make a  
compel l ing case f o r  increased government involvement. To be sure, p r i c e s  
a re  va r iab le ,  over seasons and between years. However, no market f a i  1  ures 
can be found among t h e  main markets, w i t h  the  except ion o f  r i c e ,  which i s  
a  minor  component o f  consumer's budgets and d ie t s .  Fu r the r  research w i  11 
i n v e s t i g a t e  t h e  margins obtained i n  t h e  l i n k s  between farmers and 
wholesale markets, as we1 1 as the  f inanced cos ts  - as opposed t o  phys ica l  
l o s s  - t h a t  c o n t r i b u t e  t o  the  seasonal p r i c e  pa t te rns .  Moreover, f u r t h e r  
research w i  11 i n v e s t i g a t e  t h e  r e l a t i v e  feasi  b i  1  i t y  o f  income 
s t a b i l i z a t i o n ,  by households themselves as w e l l  as by t h e  government and 
NGOs, compared w i t h  p r i c e  s t a b i l i z a t i o n ,  as a  means t o  enhance food 
s e c u r i t y  i n  Ghana. 
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