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FOREWORD 

This paper i s  the f o u r t h  i n  a ser ies  on food s e c u r i t y  i n  Ghana, and fo l lows 
from Working Papers 2, 10, and 26. It presents f i n d i n g s  on pat terns and l e v e l s  
o f  food consumption and food acqu is i t i on  behavior and shows the imp l ica t ions  of 
these f ind ings  f o r  n u t r i t i o n a l  adequacy as measured i n  terms o f  c a l o r i e  intake. 
I n  addi t ion,  the paper includes an i n t e r e s t i n g  d iscussion o f  the  1 im i ta t i ons  of, 
and problems with, cross-sectional survey data i n  t h i  s  regard. Whi 1 e the r e s u l t s  
inc lude few surprises, they once again show the importance o f  a care fu l  food 
p r i c e  and consumpti on analys is  before embarki ng on programs designed t o  p ro tec t  
vulnerable groups. For example, the high degree o f  s u b s t i t u t i o n  between 
commodities i s  noted and o f fe red  as evidence o f  t he  a b i l i t y  o f  the poor t o  cope 
w i t h  p r i c e  changes. Even so, t he re  are l i m i t s  t o  how f a r  government can 
in tervene through p r i c e  p o l i c y  t o  r a i s e  n u t r i t i o n  leve ls .  I n  pa r t i cu la r ,  a  
reduct ion i n  the p r i c e  o f  cassava w i l l  most d i r e c t l y  con t r i bu te  t o  improved 
c a l o r i e  intake; bu t  cassava i s  one commodity over which the  government has, and 
can have, only l i m i t e d  in f luence i n  terms o f  p r ice .  S im i l a r l y ,  wh i le  lowering 
maize pr ices  w i l l  con t r ibu te  only  t o  small increases i n  c a l o r i e  intake, the  
opposite i s  t r u e  f o r  expensive sources o f  ca lor ies,  such as r i ce .  

This information can a i d  pol icymakers ' understanding o f  how pr ice-or iented 
adjustment p o l i c i e s  w i l l  a f f e c t  food secur i ty  and n u t r i t i o n .  A t  the same time, 
the r e s u l t s  provide considerable i n s i g h t  i n t o  the  scope f o r ,  and appropriate 
design of,  programs targeted t o  vulnerable groups. These important issues are  
key components o f  the  work being performed by CFNPP t o  analyze the  impact of 
economic reform i n  A f r i ca  on the poor. This work i n  Ghana i s  f inanced under a 
Cooperative Agreement w i th  the A f r i c a  Bureau and Ghana Mission o f  the U.S. Agency 
f o r  In te rnat iona l  Development, w i t h  addi t ional  support from the World Bank. 

Washington, DC 
May 1992 

David E. Sahn 
Deputy Director ,  CFNPP 



1. INTRODUCTION 

Levels of food avai 1 abi 1 i  t y ,  household, as we1 1 as aggregate 1 evel s, a re  
of ten considered as  a measure of household welfare.  This idea r e f l e c t s  both the 
view t h a t  food a v a i l a b i l i t y  i s  an important determinant of malnutr i t ion of 
members of the community o r  the household as we1 1 a s  the f a c t  t h a t  t h i s  measure 
co r r e l a t e s  with other  potenti  a1 ind ica to r s  of poverty.  Indeed, often the  income 
o r  expenditure needed t o  purchase a given amount of food i s  used t o  define 
poverty l i n e s  and, subsequently, t o  compare poverty across  regions and over 
time.' While both reasons f o r  focusing on food a v a i l a b i l i t y  a r e  not without 
theore t ica l  and empi r i  cal chal 1 enges,' the  s tay i  ng power of ca l  o r i  e avai 1 abi 1 i  t y  
in  policy discussions a t t e s t s  t o  i t s  value a s  a mer i t  good in the  minds - and 
decisions - of policymakers. 

Comparatively 1 i  t t l  e ,  however, i s  known about t he  1 evel s of food ava i lab le  
t o  t h e  households in  Ghana. Nor, a s  i s  discussed f u r t h e r  below, a r e  even the 
aggregate measures of production and net avai 1 abi 1 i t y  known precisely . This 
c l ea r ly  has a bearing on the design of food p o l i c i e s ,  as  well a s  of spec i f i c  
measures t o  a1 l e v i a t e  poverty. Among the  l a t t e r  i s  the  Programme of Actions t o  
Mitigate the  Social Costs of Adjustment (PAMSCAD). With a few exceptions, the 
components of t h i s  program a re  not targeted t o  a group of newly poor, in  par t  
because there a re  no e a s i l y  i d e n t i f i a b l e  groups i n  t h i s  category.  The program, 
nevertheless,  devotes considerable  resources toward poverty a l l ev i a t ion ,  
including food-oriented n u t r i t i o n  intervent ions such as  supplementary feeding. 

This study analyzes the  f i r s t  y e a r ' s  data of the  Ghana Living Standards 
Survey (GLSS) in  order t o  i nd ica t e  l eve l s  and composition of the  energy sources 
in d i f f e r en t  regions of Ghana and t o  place these observat ions in the  context of 
food and nut r i t ion  pol icy in Ghana. Moreover, p a r t i c u l a r  a t t en t ion  i s  devoted 
t o  t he  p o s s i b i l i t i e s  and l imi t a t ions  of t he  da ta ,  inasmuch a s  the  format of the 
information i s  s imi la r  t o  a number of o ther  surveys proposed o r  being undertaken 
in sub-saharan Africa.  I t  i s  hoped tha t  the approach used f o r  ana lys is  in  t h i s  
paper, then, has some general relevance t o  these s tud ie s ,  a s  well as  spec i f i c  
relevance t o  pol icy design in  Ghana. 

1 Such a measure i s  often used in Asian coun t r i e s ,  although one of the  few 
appl ica t ions  f o r  sub-saharan Africa i s  based on 1974175 data  from Ghana (Kyereme 
and Thorbecke 1987). 

' See, f o r  example, Srinivasan (1981) and Behrman, Deolal ikar ,  and Wolfe 
(1988). For an example of the co r r e l a t ion  of poverty measures, see Gl e w e  and 
van der  Gaag (1990). 



We do not s p e c i f i c a l l y  focus  on n u t r i t i o n ,  but  on food consumption a s  an 
inpu t  i n t o  a wide s e t  of i s s u e s  subsumed under food s e c u r i t y  (Alderman 1992). 
Governments d e s i r e  informat ion on food consumption p a t t e r n s  t o  address  both broad 
ques t ions  of food pol i c y  and more s p e c i f i c  n u t r i t i o n a l  concerns .  The information 
presented here  on v a r i a t i o n s  of consumption p a t t e r n s  a c r o s s  income groups and how 
t h e s e  p a t t e r n s  respond t o  changes in  income and p r i c e s  then  may be considered 
i n p u t s  i n t o  a range of we l fa re  p o l i c i e s ,  one of which i s  n u t r i t i o n .  I t  i s  o f t en  
recognized,  however, t h a t  n u t r i t i o n  depends on a range of f a c t o r s ,  including 
c u r a t i v e  and p reven ta t ive  h e a l t h ,  in  a d d i t i o n  t o  household food a v a i l a b i l i t y  
(Alderman and Garcia 1992; Schul t z  1984). T h u s ,  a secondary o b j e c t i v e  of t h i s  
s tudy i s  t o  modify t h e  a n a l y s i s  r epor ted  i n  Alderman (1990) t o  i n d i c a t e  whether 
broad food pol i c i  e s  aimed a t  i n c r e a s i n g  household ca l  o r i  e consumption can be 
expected t o  reduce l e v e l s  of m a l n u t r i t i o n  observed in  t h e  country .  



2.  UTILIZATION OF THE GHANA LIVING STANDARDS SURVEY 
FOR ANALYSIS OF FOOD QUANTITIES 

The GLSS i s  designed t o  link data on household production and consumption 
with o ther  indicators  of household and individual welfare, including nut r i t ion ,  
heal th ,  and f e r t i  1 i  t y .  I n  order t o  achieve t h i s  comprehensive perspective, there 
i s  some need t o  s a c r i f i c e  depth in various subsections fo r  breadth of the overall 
survey. Consequently, other types of information desirable f o r  the speci f ic  goal 
of t h i s  study - the  analysis  of d i e t s  and dietary adequacy - are  not d i rec t ly  o r  
completely avai lable  in the  GLSS questionnaire. 

Most s ign i f i can t ly ,  the  survey collected data only on the value, not on the 
q u a n t i t i e s ,  of foods e i t h e r  purchased or consumed from home production. This 
might seem a binding constraint  f o r  a study tha t  seeks to  compare ca lor ie  
consumption across households and regions. The survey, however, contains 
information on prices tha t ,  with a number of assumptions, can be used t o  derive 
food quan t i t i e s  and, subsequently, ca lor ie  avai labi 1 i  ty .  This sect ion discusses 
in d e t a i l  those assumptions as well as  the t e s t s  for  accuracy and sens i t iv i ty  
t h a t  were used t o  assess the  usefulness of the data. 

Since expenditures a re ,  by def in i t ion ,  price times quantity, i t  should be 
re1 a t i  vely simple t o  convert the expenditure data to  quant i t ies .  Behrman and 
Deol a1 i  kar (1987), however, argue tha t  even in rural communi t i  es ,  households tend 
t o  s h i f t  t o  higher-priced commodities as t h e i r  incomes r i s e a 3  If  so, then 
di vi di n g  househol d expenditures by average prices would exaggerate the  quanti t ies  
consumed by the  well-off and underestimate those consumed by poorer households 
who tend t o  purchase lower-priced grades of any commodity. 

For a number of reasons, however, t h i s  issue i s  not 1 i kely t o  introduce a 
major b ias  in estimates from the GLSS. A priori , one would expect the quality 
e f f e c t  t o  be more s ign i f i can t  for  s h i f t s  between commodi t i e s  - say, from gari to  
r i c e  o r  beans t o  meat - than within a narrowly defined commodity group. This 
would imply tha t  the average cost of the kilocalories consumed would increase 
f a i r l y  s ign i f i can t ly  with income, b u t  not the cost  of individual components. The 
GLSS data  a r e  adequate f o r  measuring any changes in the commodity composition of 
the d i e t .  Moreover, a s igni f icant  proportion of the food consumed in Ghana i s  
from home production. The imputed price of t h i s  home production should not 
change a s  incomes r i s e ,  unless households s h i f t  t h e i r  production pat terns and 
thei  r choices with income - a reversal of general ly assumed causal i  ty .  

A1 derman (forthcoming) indicates that  a t  l e a s t  one other  in terpre ta t ion  i s  
cons i s t en t  with the  r e su l t s  tha t  Behrman and Deolalikar use t o  support t h i s  
hypothesis.  



Furthermore, t he  avai 1  able d i r e c t  evidence on changes i n  commodi t y - s p e c i f i c  
p r i c e s  as incomes r i s e  ind ica tes  tha t  t h i s  e f f e c t  i s  general ly  small. Deaton 
(1987), f o r  exampl e, f i n d s  t h i s  t o  be the case f o r  moderately aggregated groups 
i n  C8te d '  I v o i r e .  Data from a  survey o f  600 households i n  the  Upper East and 
Brong-Ahafo conducted i n  1990 ind ica te  t h a t  the p r i ces  pa id  fo r  spec i f i c  
commodities r i s e  only  s l i g h t l y  as incomes r i se .  For example, the  q u a l i t y  
e l a s t i c i t y  f o r  maize (defined as the c o e f f i c i e n t  o f  the logar i thm o f  t o t a l  per  
c a p i t a  household expenditures when the logari thm o f  p r i c e  i s  regressed on 
expenditures) was 0.085 w i t h  a  t - s t a t i s t i c  o f  1 . 3 4 . ~  The e l a s t i c i t y  f o r  sorghum 
was o f  s i m i l a r  magnitude, whi le  t h a t  f o r  m i l l e t  was neg l i g ib le .  Only f o r  r i ce ,  
f o r  which imports make up a  po r t i on  o f  the market, was the q u a l i t y  e l a s t i c i t y  
g rea te r  than 0.1. As discussed below, r ice,  w i th  a  q u a l i t y  e l a s t i c i t y  of 0.2, 
con t r i bu tes  a  minor share o f  t o t a l  ca lor ies.  It does not, then, appear l i k e l y  
t h a t  a  ser ious b ias  w i l l  be introduced i f  average community (c lus ter )  pr ices, 
which take i n t o  account regional as wel l  as sectoral di f ferences, are used t o  
c a l c u l a t e  food quant i t ies .  

The p r i c e s  t h a t  are ava i lab le  w i t h  the GLSS come from a  separate module 
conducted a t  the  c l u s t e r  l eve l  a t  the time o f  the household survey. F i e l d  s t a f f  
were asked t o  make th ree  purchases o f  spec i f i c  commodities recording the p r i c e  
paid.  The purchases were subsequently weighed, g iv ing  a  u n i t  p r i ce .  As always, 
t h e r e  are missing p r i ces  as we l l  as occasional wide va r ia t i ons  between u n i t  
p r i c e s  recorded f o r  a  s ing le  market. The former can be handled by us ing 
i n fo rma t ion  from the  nearest market. S imi lar ly ,  one can get t he  p r i c e  o f  r i c e  
- omit ted from the  community questionnaire - from an a1 t e r n a t i v e  source. S t i  11, 
one would l i k e  t o  know how sens i t i ve  various food secur i ty  measures are t o  the  
assumptions used. 

This  i s  i 11 us t ra ted  i n  Tables 1 and 2. The former shows the  mean and median 
o f  pe r  c a p i t a  ca l  o r i  e  consumpti on calculated under three p r i c e  assumptions, bu t  
us ing  the  same household data and ca lo r i e  conversions m a t r i ~ . ~  The actual GLSS 
p r i c e s  are der ived from the community survey whi le the smoothed p r i ces  are 
p red i c ted  i n  the  regression o f  observed pr ices  on dummy var iables f o r  month and 
1  oca l  e. The Pol i c y  Planning, Monitoring, and Eva1 u a t i  on Department (PPMED) o f  
t h e  M i n i s t r y  o f  Ag r i cu l t u re  pr ices  come from monthly averages o f  weekly market 
p r i c e s  recorded by the M in i s t r y  o f  Agricul ture. Whi 1  e  i n  p r i n c i p l e  both 
wholesale and r e t a i  1  p r i ces  are avai lab1 e  f o r  dozens o f  markets nationwide, i n  
p r a c t i c e  a  1  im i  t ed  number o f  market ser ies were avai 1  able, as p r i ces  had t o  be 
recorded and u n i t s  reconci led by hand. 

As can be noted i n  Table 1, there i s  no large discrepancy between ca lo r i es  
der ived from the  smoothed and the  actual GLSS prices, although there i s  between 

The e l a s t i c i t y  drops t o  0.066 when one includes a  dummy var iab le  f o r  
purchases small e r  than a  basin. For various commodities, such small purchases 
- themselves cor re la ted  w i t h  income - can b r i ng  the u n i t  cos t  up 20 t o  30 
percent.  

Eyeson and Ankrah (1975) was used wherever possible. 
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Table 1 (continued) 
Rural Urban 

Smoothed Actual PPMED Smoothed Actual PPMED 
Item GLSS Prices GLSS Prices Prices GLSS Prices GLSS Prices Prices 

Q u i n t i l e  5 

Mean 
Median 

Standard deviat ion 

Number of households 143 143 143 461 46 1 461 

Below m i n i m  d a i l y  requirement (%) 

Below 85% o f  m i n i m  d a i l y  requirement (%) 
- .  

National I 

Mean 2,903 3,001 2,695 2,709 2,751 2,671 

Median 2,450 2,458 2,238 2,172 2,197 2,181 
Standard deviat ion 1,879 2,105 1,875 1,901 1,943 1 ,877 
Number of households 1,863 1,863 1,863 1,160 1,160 1,160 
Below minimurn d a i l y  requirement (%) 38 38 44 46 46 47 
Below 85% of minimum d a i l y  requirement (%) 29 29 34 37 37 37 

Source: GLSS (1987-1988). 

Note: Calories are derived from marginal food expenditures between enumerator v i s i t s .  Ranks based on predicted per capita marginal expenditures. 
Ranks are based on a nationwide ordering; consequently, the urban population i s  concentrated i n  the upper quantiles. Requirements based upon 
household composition, assuming moderate a c t i v i t y  Levels equivalent to  1.6 times basal metabolic rates (UHO 1984). 



Table 2 -Ghana: Quant i t ies Produced, Marketed, and Purchased 

Estimated Production 

Crop Produced Marketed Purchased 1987 Product i o n  1988 Production 

Thousands of Metric Tons 

Cassava 

Y ams 

Cocoyams 

Plantain 

Maize 

M i l l e t  and sorghum 

Rice 

Sources: GLSS (1987-1988); PPMED. 

Notes: Estimated from household survey data on agr i cu l tu ra l  sales, and consumption out o f  stocks, together with household food budget data. 
Pooled survey f igures were blown up by the r a t i o  o f  the 1987/88 nat ional population t o  the GLSS sample size. 



e i t h e r  of these and the PPMED prices.6 The PPMED prices lead t o  lower estimates 
of ca lo r i e  consumption, especially fo r  rural areas.  There i s ,  however, very 
l i t t l e  difference in the estimates f o r  urban households. I t  i s  l ike ly  tha t  the 
markets f o r  which prices were available from the  Ministry of Agriculture a re  
somewhat fur ther  down the marketing chain than those used by the  majority of 
households in the rural sample. If prices are  higher a t  these f i n a l  stages in 
the  marketing process, the PPMED prices are  higher than the  sampled households 
actual ly face.  An upward bias on the prices would lead t o  a downward bias on 
consumption. The urban areas, on the other hand, correspond c lose ly  t o  the  data 
points used by the PPMED and, therefore, there i s  no appreciable difference in 
the  estimates derived from the various sources. 

One notes t h a t  the reported ca lor ie  consumption in Table 1 appears high, 
especial ly in  the top expenditure brackets. Even the average f o r  the  country f a r  
exceeds the  values derived from food balance t ab les .  The World Bank (lWO), fo r  
example, reports  tha t  Ghana had only 1,759 ca lo r i e s  per capi ta  per  day in  1986 
- t ha t  i s ,  a f t e r  agriculture had recovered from the e a r l i e r  drought. This was 
the fourth lowest level in the world. The vast difference between such estimates 
and those here requires scrutiny l e s t  a1 1 conclusions from the  data be cal led 
into question. 

The estimates in Table 1 d i f f e r  from most other  est imates of food 
consumption in Ghana in tha t  they are based on a household survey ra ther  than 
aggregate data.  Calories from the GLSS data r e f l e c t  household a v a i l a b i l i t y  
(purchase plus retained production), whi 1 e balance sheets a re  calculated from 
t o t a l  production plus net trade and taking into account usage f o r  seed and f o r  
animals a s  well as  losses in storage. In general,  the former approach i s  found 
t o  exceed the  l a t t e r .  Pinckney ( l989),  f o r  example, compares four  household 
surveys from Pakistan with data from balance sheets  and f inds  t h a t  the  survey 
data exceeded the corresponding balance sheets by 8 t o  27 percent.  The ca lor ies  
estimated from GLSS data may be s l igh t ly  higher than actual in take ,  a s  they do 
not account fo r  spoilage and inedible portions of roots  and tubers .  I f ,  however, 
t h i s  share i s  a small constant proportion, 1 i t t l e  wi 11 be gained by modifying 
purchases and production reported for  household use by an a r b i t r a r y  coeff ic ient .  

Retai 1 prices were derived from the more accurate PPMED wholesale s e r i e s  
using a 10 percent markup assumption fo r  a l l  commodities except r i c e ,  f o r  which 
20 percent was used. Whi l e  these markups might appear small , they represent only 
the  difference in market levels  a t  the same place and time. Therefore, no 
storage o r  t ransport  should be included. A 1 arger  markup i s  not only unwarranted 
by avai lable  data,  b u t  would lead t o  wider, r a the r  than smaller,  discrepancies. 

This i s  not an indication tha t  markets f a i l  t o  function i n  Ghana, but only 
tha t  there are s igni f icant  costs t o  t ransport  and storage. In f a c t ,  most 
evidence points t o  smoothly functioning markets in Ghana (Alderman and Shively 
1991). 



Table 2 indicates the aggregation of production and marketing data derived 
from the  GLSS using the 1988 population, assuming t ha t  the  percentage of 
households i n  urban areas was the same observed i n  the 1984 census. 

GLSS estimates of the production of maize exceed national production f igures 
f o r  1988. Cassava, on the other hand, i s  appreciably lower i n  the  estimates 
based on the  GLSS than i n  national production f igures.  The other  estimates of 
production are basically consistent between the two sources. 

Another means of indicating the overall re1 iabi l  i t y  of the GLSS data is t o  
compare marketing and purchase data. Not only a re  these estimates from dif ferent  
portions of the questionnaires, they d i f f e r  in t ha t  the data on marketed 
quant i t ies  do not require the division of prices in order t o  derive quanti t ies.  

The aggregation of maize i s  l e ss  than national production f igures  f o r  1988, 
although i t  exceeds 1987 harvest levels  by a considerable amount; i t  i s  quite 
close t o  the average, which may re f lec t  changes in inventories. While sorghum 
and mi 11 e t  consumption 1 eve1 s are 1 ower than production f igures,  t he  difference 
does not actually exceed domestic avai labi l i ty  i f  one subtracts  an estimate of 
the  amount of sorghum used f o r  brewing. Reported r i ce  consumption exceeds 
production, b u t  i s  reasonably close t o  production pl us imports (imports were 
37,000 tons in 1987 and 48,000 tons the following year) .g Consumption of yams, 
plantains, and cocoyams in the survey, however, d i f f e r  markedly from production. 

This reasoning, however, does not explain why some estimates, such as of yam 
consumption, in the survey do not match with the estimates of national 
production. The distr ibution of calories from fufu might have underestimated the 
share t o  foods other than cassava, but the to ta l  f o r  t h i s  category was 
comparatively small. Table 2 indicates the levels  of production, amounts 
marketed, and amounts purchased on the national level a s  imp1 ied by the  GLSS. 
Production, of course, is largely consumed a t  home and, therefore,  e r ro rs  in 
production are not independent from errors i n  consumption. The purchase data, 
on the other hand, i s  derived from a di f ferent  portion of the questionnaire - and 
often from dif ferent  individuals - than the production and marketing data. One 
gains an impression from these tables whether the  data a re  internal  1 y consistent.  

Several points are worth noting from Table 2. F i r s t ,  the larges t  
discrepancies between marketings and purchases a r e  f o r  roots and starchy tubers, 
par t i  cul a r l  y yams and plantains. Marketing and purchases of grains , by contrast ,  
a r e  i n  f a r  closer accord. This i s  not surprising, as standardized uni ts  of 

* Average values are based on the sum of production and marketing divided by 
the t o t a l  number of individuals surveyed from the  sector.  This should be more 
accurate than estimates derived using the average of household producti on and 
marketing divided by househol d size. The 1 a t t e r  t r e a t s  small households equal ly  
with larger  ones. 

Food f o r  work and other food aid added an average of 30,000 tons a year t o  
these commercial imports. 



measure p reva i l  throughout t h e  country f o r  g r a i n s ,  bu t  no t  f o r  r o o t s  and t u b e r s .  
Moreover, t h e  d ivergences  f o r  m i l l e t  and sorghum, and f o r  r i c e ,  whi le  n o t  l a r g e ,  
a r e  expected:  r epor ted  purchases of t h e  former ought t o  be s m a l l e r  than  s a l e s ,  
whi le  r i c e  purchases should exceed domestic marketed s u r p l u s  by t h e  amount of 
impor t s ,  f o r  reasons  a1 ready mentioned. 

The 1 a rge  divergences  between marketi  ngs and purchases  o f  r o o t  and t u b e r  
crops  a r e  more d i f f i c u l t  t o  exp la in .  Sample e r r o r s ,  such a s  an under- o r  
o v e r r e p r e s e n t a t i  on of  n e t  consuming reg ions  re1 a t i  ve t o  produci ng r e g i o n s ,  can 
account  f o r  some d i f f e r e n c e s  between purchases  and market ing o r  between sample 
e s t i m a t e s  of product ion and Ministry of A g r i c u l t u r e  e s t i m a t e s  o f  t h e  same. I t  
i s  u n l i k e l y ,  however, t h a t  more than a small s h a r e  of t h e  d i f f e r e n c e  between GLSS 
produc t ion  e s t i m a t e s  and Minis t ry  of A g r i c u l t u r e  f i g u r e s  can be exp la ined  i n  t h i s  
manner. 

The d i f f e r e n c e s  between GLSS d a t a  and o t h e r  s t a t i s t i c s  a r e  no t  s u f f i c i e n t  
t o  account  f o r  t h e  discrepancy between c a l o r i e  consumption a s  r e p o r t e d  i n  Food 
and A g r i c u l t u r e  Organization (FAO) o r  World Development s t a t i s t i c s  and t h a t  
c a l c u l a t e d  from t h e  survey.  Note, however, t h a t  l eav ing  a s i d e  s t o r a g e  l o s s  and 
p l a n t i n g  requirements ,  t h e  c a l o r i c  value  of t h e  g r a i n s ,  r o o t s ,  and t u b e r s  
produced i n  Ghana i n  1987/88 a r e  e q u i v a l e n t  t o  t h e  to ta l  c a l o r i e  a v a i l a b i l i t y  
r e p o r t e d  i n  t h e  World Development Report. Only with extreme e s t i m a t e s  of  s t o r a g e  
l o s s  - e s t i m a t e s  t h a t  a r e  not  v a l i d a t e d  by f i e 1  d surveys  (A1 derman and Shively  
1991) -does  t h e  l e v e l  of  food production i n  Ghana imply t h e  low food consumption 
i n  t h e  World Devel opment Report .lo 

The comparisons repor ted  above p e r t a i n  t o  food a v a i l a b i l i t y  a s  observed i n  
t h e  two weeks between t h e  f i r s t  and second survey v i s i t s .  In t h i s  r e p o r t ,  t h i s  
consumption i s  r e f e r r e d  t o  a s  marginal consumption t o  d i s t i n g u i s h  i t  from t h e  
annual ( o r  normal) food consumption repor ted  i n  a d i f f e r e n t  s e t  o f  ques t ions .  
Table 3 i n d i c a t e s  t h a t  t h e r e  a r e  only s l  i  gh t  d i f f e r e n c e s  i n  t h e  average  c a l o r i e s  
a s  c a l c u l a t e d  using t h e  d i f f e r e n t  q u e s t i o n s ,  with t h e  annual d a t a  g i v i n g  an 
e s t i m a t e  of  average c a l o r i e s  between 3 .0  (urban) and 5 .2  p e r c e n t  h i g h e r  than t h e  
marginal .  Moreover, t h e r e  a r e  no marked d i f f e r e n c e s  i n  t h e  s h a r e s  t o  s p e c i f i c  
foods,  hence, no major sys temat ic  d i f f e r e n c e s  i n  t h e  two s o u r c e s  o f  informat ion.  
There a r e  conceptual  advantages t o  t h e  marginal d a t a ;  t h e  s h o r t e r  r e c a l l  
corresponds  t o  t h e  p r i c e s  recorded whi le  t h e  annual e x p e n d i t u r e s  g i v e  no 
i n d i c a t i o n  of how consumption responds t o  i n t r a y e a r  p r i c e  f l u c t u a t i o n s .  
Consequently,  except  where noted, t h e  remainder of  t h e  s tudy  f o c u s e s  on t h e s e  
marginal  expend i tu res .  

Before proceeding t o  t h i s  d i scuss ion ,  i t  i s  useful  t o  p r e s e n t  a few p o i n t s  
about t h e  ca l  cul a t i  ons of c a l o r i e s  from t h e s e  expend i tu res .  Whi 1 e most 
e x p e n d i t u r e s  a r e  converted using smoothed GLSS p r i c e s ,  a  few p r i c e s  were 

lo  The fol lowing y e a r ' s  World Development Report (World Bank 1991) r e p o r t s  per  
c a p i t a  c a l o r i e s  f o r  1988 a s  2,209. Given a 6 pe rcen t  popu la t ion  growth i n  t h e  
two y e a r s ,  t h i s  f i g u r e  impl ies  e i t h e r  a change i n  methodology i n  t h e  p e r i o d ,  o r  
g r e a t e r  changes i n  production and imports  than  recorded by PPMED. 



Table 3 -Ghana: Calor ie Share Means For Major Food Groups and Staples Estimated with Average and 
Marginal Expenditures Under Smoothed GLSS Prices 

Rural (~1 ,865)  Urban (~1,161)  

I tan Average Warginat Average Marginal 

Cereals 

Maize 

M i l l e t  and sorghun 

Rice 

Kenkey, banku, akpler, tuo zaaf i  

Roots and tubers 

Cassava 

Gari and other cassava productsa 

yams' 

Cocoyams 

plantain' 

Meats and f i s h  

Fish 

Red meats 

Poul t ry  

Dai ry  products and eggs 

Oi 1s and f a t s  

otherb 

Mean per capi ta  d a i l y  c a l o r i e  intake 

Median per capita d a i l y  c a l o r i e  intake 2,600 2,451 2,372 

Source: GLSS (1987-1988). 

a Fufu ca lor ies were a r b i t r a r i l y  apportioned 50 percent t o  cassava, 25 percent each t o  yam and t o  plantain. 

Consists of ca lor ies represented by sugar and groundnuts only. Not comparable t o  IuOtheruu category i n  tables 
g iv ing  food expenditures o r  budget shares. 

Notes: Marginal based on 14-day recal l ;  average based on normative monthly conswnpt ion  behavior recal led 
from previous 12 months. Shares calculated over the subset of foods given i n  the table. 



unavai 1 able .  As noted, regi  onal pr ices  were used t o  convert r i c e  expenditures 
t o  q u a n t i t i e s .  S imi l a r ly ,  the  average pr ices  f o r  fufu and kenkey observed in  
1990 were converted t o  1987188 pr ices  t o  handle the omission of pr ices  f o r  those 
key foods. Consumpti on of home-produced foods presents a par t icul  a r  problem; 
r eca l l  i s  only repor ted  on an annual basis .  The data do reveal t h e  number of 
months in  a y e a r  t he  household r e l i e s  on home production, but not whether these 
months a r e  included i n  t he  period of the  survey. I t  was necessary, therefore,  
t o  presume t h a t  a household t h a t  purchased a pa r t i cu l a r  food in t he  l a s t  two 
weeks did not a l s o  consume i t  from t h e i r  own production in  the  period. For those 
who had no recent  purchase, monthly drawdown of stocks was presumed constant over 
the  number of months a household reported relying on t h i s  production. 

The c o e f f i c i e n t  of var ia t ion  f o r  the  ca lo r i e  a v a i l a b i l i t y  in  Table 1 i s  
high. This r e f l e c t s  t h e  d i f f i c u l t y  of recording purchases and home consumption 
in  a cu l tu re  t h a t  does not have uniform marketing uni t s  f o r  weight o r  volume. 
I t  i s  tempting t o  clean the data  so t h a t  the leve ls  conform t o  expectations of 
reasonable l e v e l s  of i n t akes .  To a f a i r  degree, however, t h i s  temptation was 
r e s i s t e d  a t  t h i s  s t age ,  with one exception. A natural misinterpretat ion was 
l i k e l y  with t h e  f l e x i b l e  r eca l l  period used f o r  the survey. I t  i s  l i ke ly  t h a t  
a number of households reported the number of purchases ( o r  times of'consumption) 
within a period and then reported the  quantity used per p e r i o d  r a the r  than per 
purchase (t ime consumed). For example, a respondent may report consumption of 
maize th ree  t imes a day and then report  the amount consumed dai ly r a the r  than per  
meal. A conserva t ive  f i l t e r  was used t o  ident i fy  such cases: households t h a t  
reported over 8,000 c a l o r i e s  per capi ta  per day and imp1 i c i  t y ie lds  calculated 
from home consumption which exceeded three  times the national average and which 
reported a frequency of use in  whatever period was recalled tha t  was g rea t e r  than 
one, were f lagged .  I t  was assumed t h a t  these households had confused the  
question in  t h e  manner discussed above and the recal l  f o r  the commodity in  
question was ad jus ted  accordingly. Households t h a t ,  even a f t e r  t h i s  f i l t e r ,  were 
report ing more than 11,000, o r  fewer than 300, ca lo r i e s  per capi ta  per day, were 
deleted from t h e  da ta  s e t . "  

" While only a few households were flagged with these c r i t e r i a ,  the  changes 
a1 so led t o  changes i n  t h e  equations used t o  predict  per capi ta  expenditures and, 
hence, t o  qua r t i  l e  ranking based upon them. The t ab l e s  in  t h i s  study d i f f e r  
s l i g h t l y  from an e a r l i e r  repor t  based on the same data (Alderman 1990). 



3. HOUSEHOLD CALORIE A V A I L A B I L I T Y  I N  GHANA 

Although the national average fo r  ca lo r ie  ava i lab i l i ty  in Table 1 i s  
comparatively high, calorie avai labi l i ty  i s  skewed toward the highest income 
groups; fo r  many households, food avai 1 abi 1 i t y  i s 1 ess than calorie requirements. 
For example, 38 percent of urban households do not purchase o r  retain enough food 
from production to  meet 85 percent of energy requirements for moderate act iv i ty  
levels. These requirements fol low WHO (1984) and are based on age, gender, and 
body s ize  of each family member. They cannot, however, account fo r  differences 
i n  ac t iv i ty ,  that  i s ,  energy expenditures .I2 While the lower energy 
avai 1 abi 1 i ty  for  urban households at comparative income levels may ref1 e c t  lower 
ac t iv i ty  levels, i t  a lso  i s  l ikely  t o  re f lec t  demand factors  as  well. Indeed, 
one just if ication fo r  deriving quint i les  from a national ranking and then 
desegregating to  urban and rural populations i s  tha t  the  quint i le  groupings in 
both sectors w i  11 have comparable expenditures. T h i s  does, of course, imply that  
the  urban poorest quint i le  i s  not a f i f t h  of t he  urban population, although the 
sum of the rural and urban will be 20 percent. Urban households generally have 
higher food prices re la t ive  t o  nonfood. Moreover, they often have more 
obligations fo r  rent  and cash outlay fo r  transport  and fuel than do rural 
counterparts. On the other hand, the average urban resident is s l igh t ly  larger 
than his o r  her rural counterpart and wi l l ,  therefore, require more food, 
assuming the same level of act iv i ty .  

As is discussed fur ther  below, the  high leve l s  of consumption i n  the  upper 
two quinti les are both implausible and lead t o  a strong income e l a s t i c i t y  for 
food. Looking further,  one notes tha t  while mean levels  a re  comparatively high, 
the  median values are  l ess  surprising. Given t h a t  negative purchases cannot 
ex i s t ,  the data are skewed, with extreme posit ive values bringing up the  mean. 
This should be borne i n  mind in the analysis t h a t  follows. 

The concern, however, i s  not merely one of method01 ogy; the table implies 
a large expected increase of food as  incomes r i s e .  From the perspective of 
national consumption, i f  this is  the case, production will need t o  expand a t  a 
rapid pace t o  keep up with expected economic gains as well as certain population 
growth. From a poverty a1 1 evi ation standpoint, such a strong re1 a t i  onship 
implies that  any calor ie  gap tha t  ex i s t s  will decline rapidly i f  incomes of the 
poor can be raised through economic development o r  income transfers.  Conversely, 
i t  a1 so imp1 ies  that  changes in real income due t o  unanticipated price increases 

l2 This i s  one of the two basic drawbacks of ca lo r ie  requirements; they are 
l i t e r a l l y  normative i n  that  they assume a "normal" ac t iv i ty  level. Moreover, 
there i s  a f a i r  amount of controversy regarding adaptation t o  1 ow calorie intakes 
(see Beaton [I9831 and [I9891 ) . 



o r  l o s s  o f  e a r n i n g  power w i l l  t r a n s l a t e  i n t o  s u b s t a n t i a l  r e d u c t i o n s  i n  f ood  
ava i  1  a b i  1  i t y  a t  t h e  household 1  e v e l  . 

Are t h e r e  any reasons t o  q u e s t i o n  t h e  r e l a t i o n s h i p  observed across  q u i n t i l e s  
i n  Table l ?  It shou ld  be n o t e d  t h a t  t h e  q u i n t i l e s  a r e  based on p r e d i c t e d  p e r  
c a p i t a  expend i tu res  r a t h e r  t han  observed e x p e n d i t u r e s .  T h i s  reduces t h e  
1  i k e l  i hood t h a t  h i g h  e x p e n d i t u r e s  and h i g h  c a l o r i e  a v a i l a b i  1  i t y  r e f l e c t  t h e  same 
e r r o r  s t r u c t u r e .  Bou is  and Haddad ( f o r t h c o m i n g )  a rgue t h a t ,  i n  a d d i t i o n  t o  t h e  
i s s u e  o f  e r r o r  c o r r e l a t i o n ,  wh ich  i s  addressed u s i n g  t h e  p r e d i c t e d  expend i tu res ,  
a  sys temat i c  b i a s  occu rs  i n  r e p o r t e d  food  a v a i l a b i l i t y  a t  t h e  household l e v e l  
because g i f t s  and wages i n  k i n d  may be c o r r e l a t e d  w i t h  income. S ince  t h e  spec ia l  
concern w i t h  household energy a v a i l a b i l i t y  a r i s e s  f r o m  t h e  assumption t h a t  i t  i s  
a  measure o f  household n u t r i t i o n ,  such food  used f o r  s o c i a l  o b l i g a t i o n s  should 
be d i s t i n c t  f rom t h e  food  consumed by t h e  househo ld .  The GLSS ques t i onna i re ,  
however, d i d  t r y  t o  c o n f i n e  r e c a l l  t o  foods "consumed by t h e  household," i n  t h e  
case o f  purchases, and "eaten," i n  t h e  case o f  s t o c k  drawdown. Moreover, w h i l e  
g i f t s  and t h e  p r o v i s i o n  o f  f o o d  t o  f r i e n d s  and r e l a t i v e s  a r e  p a r t  o f  t h e  s o c i a l  
f a b r i c ,  wages i n  k i n d  a r e  n o t  common, n o r  i s  wage l a b o r ,  f o r  cash o r  k ind ,  
p r e v a l e n t  i n  most a g r i c u l t u r a l  communi t ies .I3 W i t h o u t  deny ing  t h e  v a l i d i t y  o f  
Bouis and Haddad's o b s e r v a t i o n  f o r  some communi t ies ,  i t  i s  n o t  l i k e l y  t o  be t h e  
main e x p l a n a t i o n  f o r  observed p a t t e r n s  o f  f o o d  and incomes. 

Table 4, however, i n d i c a t e s  ano the r  p o s s i b l e  e x p l a n a t i o n  f o r  t h e  p a t t e r n  i n  
Tab le  1. One no tes  a  s t r o n g  i n v e r s e  r e l a t i o n s h i p  between household s i z e  and 
average c a l o r i e  consumption a t  most e x p e n d i t u r e  1  e v e l  s .  The excep t i ons  a r e  c e l l s  
w i t h  t o o  few obse rva t i ons  f o r  con f i dence .  Whi l e  t h e r e  a r e  some s t r u c t u r a l  
reasons f o r  t h i s  p a t t e r n  - l a r g e  households 1  i k e l y  c o n t a i n  more c h i l d r e n  and, 
t h e r e f o r e ,  have l ower  average requ i rements  - t h e  h i g h  l e v e l s  i n  t h e  l o w e r  l e f t  
c e l l s  i n  each r e g i o n  may a l s o  r e f l e c t  a  b i a s  i n  t h e  data .  I f  t h e  number o f  
household members a r e  underes t ima ted  ( o v e r e s t i m a t e d ) ,  b o t h  p e r  c a p i t a  incomes and 
c a l o r i e  i n t a k e s  w i  11 be b i a s e d  upward (downward). I n s t r u m e n t a l  v a r i a b l e s ,  t h e  
usual  method o f  a v o i d i n g  t h e  prob lem o f  b i a s ,  a r e  n o t  1  i k e l y  t o  h e l p  i n  t h i s  
case, s i n c e  household s i z e  and compos i t i on  v a r i a b l e s  a r e  g e n e r a l l y  i n c l u d e d  i n  
t h e  i n s t r u m e n t i n g  equa t i ons .  The c o e f f i c i e n t s  o f  a  number o f  t hese  compos i t i on  
v a r i a b l e s  a r e  n e g a t i v e  i n  equa t i ons  i n  p e r  c a p i t a  terms,  hence, t h e y  l e a d  t o  a  
b i a s  i n  t h e  d i r e c t i o n  i n d i c a t e d  above. An a l t e r n a t i v e  approach wou ld  be t o  
c r e a t e  p r e d i c t e d  expend i tu res  r a t h e r  t han  p e r  c a p i t a  expend i tu res .  I n  such an 
approach t h e  c o e f f i c i e n t s  o f  compos i t i on  v a r i a b l e s  a r e  u n i v e r s a l  1y p o s i t i v e .  The 
b i a s  t o  t h e  c a l o r i e s  e s t i m a t e s  would s t i l l  o c c u r ,  however, i f  t h e  p r e d i c t e d  
v a r i a b l e  were .then t o  be d i v i d e d  by househo ld  s i z e  o r  some measure o f  a d u l t  
e q u i v a l e n t s  d e r i v e d  f r o m  sampl e  da ta .  

Note a l s o  t h a t  t h e r e  i s  a  s u r p r i s i n g l y ,  perhaps i m p l a u s i b l y ,  l a r g e  number 
o f  households hav ing  o n l y  one member; 12.9 p e r c e n t  o f  t h e  households i n  t h e  r u r a l  
sample, and 18.7 pe rcen t  o f  t h e  urban households r e p o r t  hav ing  a  s i n g l e  member. 

Only 85 individuals i n  t h e  e n t i r e  GLSS (u rban  and r u r a l )  sample r e p o r t e d  
r e c e i v i n g  a g r i c u l t u r a l  wages. It i s, however, c o n c e i v a b l e  t h a t  t h e  GLSS sample 
frame undersampl ed mi g r a n t  1  abo re rs  . 



Table 4 -Ghana: Mean Da i l y  Per Capita Calorie Ava i lab i l i t i es ,  by Q u i n t i l e  and Size o f  Household 

Rura 1 - Urban 

1 2 3-5 6-10 >lo 1 2 3-5 6-10 >lo 
Q u i n t i l e  Person People People People People Person People People People People 

Colurn 4,387 3,580 2,817 2,399 2,097 4,071 3 . m  2,430 1.914 1,794 
Averages <n=241) (1~159) (1~753) ( ~ 6 1 0 )  (1~109) (1~217) (1~122) <n=461) (1~322) <n=41) 

Source: GLSS (1987- 1988). 

Notes: Calories are estimated from 14-day r e c a l l  of food consumption (expenditures plus value of own production consumed) and smoothed GLSS c luster  
prices. Households were ranked over the en t i re  sample on the basis o f  predicted per capita expenditures. 



Whi 1 e two-person households are  actual 1 y 1 ess common than ;i ngl e-i ndi vi dual 
households'in the sample, nearly 10 percent f a l l  in the two-person category as  
we1 1 . 14 

This type of potential  nonsampl ing er ror  would r e f l e c t  the  d i f f i c u l t i e s  
inherent in defining the  household, as we1 1 as er rors  in reca l l  and e r ro r s  i n  
data en t ry ,  and may be widespread despite e f fo r t s  t o  reduce i t s  1 i kelihood. Even 
the  functional def in i t ion  of a household in terms of eat ing meals together - 
i t s e l f  not necessari ly ref1 ec t i  n g  production or income pool i ng units  - contains 
some ambiguity in t h a t  d i f ferent  meals may be shared amongst d i f f e ren t  
individuals .  To be sure,  no extensive survey can be f r e e  of such er rors .  Our  
concern here, however, i s  tha t  the er ror  introduces a potent ia l ly  systematic 
bias.  This poss ib i l i ty  will be discussed further  in the analysis  below. 

Tables 5 and 6 present additional descript ive s t a t i s t i c s  on c a l o r i e  
a v a i l a b i l i t y  in Ghana. As indicated in the former, the  rural savannah zone has 
a higher average estimated ca lor ie  avai labi l i ty  than other  zones. Both the  
median and the  number of households reporting low energy ava i l ab i l i ty  in the  
region, however, a re  more in keeping with the consistently higher l eve l s  of 
malnutr i t ion in t h i s  region. Differences in consumption pat terns across regions 
a re  presented in Table 6. One notes, fo r  example, tha t  the  share of mi l l e t  and 
sorghum in the  mean d i e t  of the rural savannah region exceeds the  share t o  all 
cerea ls  in the other regions. Moreover, the savannah also has the highest share 
t o  both maize and r i c e  among the rural population. Logically, of course, the  
region has a smaller share t o  roots and tubers, a1 though i t  i s  the only zone with 
an appreciable share t o  yams. 15 

The col lec t ive  share of roots and tubers in the Ghanian d i e t  i s  surpr is ing  
not only because i t  exceeds grains,  b u t  because roots and tubers are  assumed t o  
become comparatively unimportant as incomes r i s e  and as a population urbanizes. 
The comparatively la rge  share of calories  from roots and tubers in urban areas ,  
then, i s  an exception t o  the trend towards wheat and r i c e  observed in  other  p a r t s  
of Africa.  Moreover, i t  imp1 i es a more extensive marketing inf ras t ruc ture  than 
i s  often assumed, given tha t  such crops are b u l  ky and perishable. Pol eman (1961) 
noted such marketing in 1957 f o r  urban Ghana with surpr ise .  L i t t l e ,  however, 
appears t o  have changed in urban dietary habits in the ensuing years. 

The shares t o  ca lor ies  do not, of course, correspond t o  budget shares (see  
Appendix Table 4) s ince foods tha t  are re la t ive ly  expensive sources of ca lo r i e s  
would have higher budget shares than calorie  shares. Whi l e  t h i s  i s  pa r t i cu la r ly  
t r u e  f o r  meats and poultry, i t  i s  surprising tha t  the cheapest ca lor ies  i n  t he  

l4 The 20 t o  30 percent range of households with two or  fewer members cont ras ts  
markedly with a sample of 600 households drawn from Brong-Ahafo and Upper East 
in  1990. Only 6.2 percent of tha t  sample were one- o r  two-person households 
( A 1  derman 1992) . 
l 5  The surpr is ingly  high food avai labi 1 i t y  fo r  t h i s  zone reported in the  GLSS 
would be higher s t i  11 i f  yams a re  systematically underestimated. 



Table 5 -Ghana: Dai l y  Per Capi t a  Calorie Avai lab i  1 i t ies  and Requirements, by Agroecological Zone 

I t a  Rural Urban 

Coastal zone 

D a i l y  per capita calories: 

Mean 

Median 

Standard deviat ion 

Mean mininnm requirement 

N&r o f  households: 

Tota 1 

Belou minimum (%) 

Below 85% of minimum (%I 

Forest zone 

D a i l y  per capita calories: 

Mean 

Median 

Standard deviat ion 

Mean minimum requirement 

Nunber o f  households: 

Total 

Below minimum (%) 

Below 85% o f  m i n i m  (%) 

Savannah zone 

D a i l y  per capita calories: 

Mean 

Median 

Standard deviat ion 

Mean minimum requirement 

Nuher  o f  households: 

Total 

Belou minimum (%) 

Below 85% o f  m i n i m  (%) 

Sarrce: GLSS (1987-1988). 

Notes: Calor ie  intakes are derived from 14-day reca l l  food expenditures and smoothed, c luster-speci f ic  GLSS 
prices. Requirements based upon household composition, assuming average a c t i v i t y  Levels equivalent t o  1.6 
times basal metabolic rate. 
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savannah a re  not from mil l e t ,  even though mil le t  predominates in the die t  i n  the 
most densely populated region (Upper East).  

Table 7 indicates the price of the cheapest source of food in three 
di f ferent  markets - representing the three main agroecological zones-over the 
decade.'= The table  indicates t ha t  the  cheapest source of calories varies over 
time as well as over the three representative markets; f i ve  different  commodities 
appear in the  table ,  four i n  Techiman alone. The cheapest calorie source can 
cost as l i t t l e  as 43 percent of the composite price of staples in the die t ,  
although the average price of the  cheapest source i s  approximately two-thirds of 
the composite price and may be as  much as  75 percent. I t  is also noteworthy that  
mil let  does not appear as the  cheapest source in any period. 

Tabl e 7 a1 so reports the  cost  per 1,000 k i  1 ocal or ies  for  the representative 
diet17 in 1985 cedis f o r  these markets a t  various times in the decade. These 
dietary costs  are  based on weights derived from the calorie shares t o  basic 
staples in the  individual markets. The table  indicates the general variabil i ty 
of prices and serves as a caveat fo r  the  interpretat ion of any single year ' s  
data. There i s  an extreme pr ice  r i s e  i n  1983 as we1 1 as an increase in 1987, 
prior t o  the survey b u t  within the annual recall period. Moreover, the cost of 
calories d i f f e r s  greatly i n  the  d i f ferent  markets, with the rank ordering of 
markets changing over time. 

Tabl e 8 indicates some of the  regional and intercrop differences i n  the cost 
of food energy a t  the time of the GLSS. In addition, the table shows the 
quarterly pr ice  cycle f o r  maize, the price of which i s  generally the most 
variable over seasons (A1 derman and Shively 1991) . Rice and bread, commodi t i e s  
that  are imported and, hence, r e f l e c t  the world prices, are particularly 
expensive, a fac t  t ha t  l i k e l y  explains the small contributions of these 
commodi t i e s  t o  to ta l  ca lor ic  intake. 

Table 9 presents the average cost  of 1,000 calories in the to ta l  d ie t  in the 
different  quarters  of the survey, ra ther  than fo r  specif ic commodities. The 
average cost  of the d i e t  is  much higher i n  t h i s  table  than in Table 7,  as  i t  
includes a l l  foods in the d i e t s  including vegetables, meat, f i sh ,  and other 
sources of ca lo r ies  tha t  are expensive, but tha t  provide other nutrients as we1 1 
as variety. Clearly, the d i e t  is  more expensive in the urban area due t o  
differences in commodity mixes as well as higher prices fo r  most food items. As 
a point of reference, the minimum wage in  1988 was 120 cedis per day, o r  roughly 
the average cost  of 2,500 t o  3,000 calories.  Less than 10 percent of a l l  
individuals who reported a wage in the 1987-1988 GLSS indicated that  the i r  wage 
was below the  legal minimum. Similarly,  15 percent of the  small subset of those 

l6 The methodology fo r  constructing the  time ser ies  i s  discussed i n  Alderman 
and Shively (1991). 

l7  Given the  ages across the  population in the 1987-1988 GLSS, the average 
Ghanaian requires approximately 2,050 kilocalories a day, estimated from WHO/FAO 
energy requirements f o r  a moderately act ive population. 



Table 7 -Ghana: P r i c e  per 1,000 Ki loca lo r i es  

Representative D i e t  Cheepest Source 

Year Month Bolgatanga Cape Coast Techilllan Bolgatanga Cape Coast Techinan 

December 1987 Cedis 

19.21 
(sorghum) 

10.70 
(maize) 

43.36 
(sorghun) 

20.75 
(maize) 

12.14 
(sorghm) 

7.72 
(sorghun) 

12.22 
(sorghun) 

14.44 
(sorghum) 

10.03 
(maize) 

8.35 
(maize) 

10.86 
(cassava) 

8.69 
(cassava) 

90.32 
(maize) 

27.23 
(maize) 

8.20 
(cassava) 

20.20 
(cassava) 

19.25 
(maize) 

9.68  
(cassava) 

7.92 
(cassava) 

7.92 
(cassava) 

7.78 
(cocoyam) 

22.39 
(cassava) 

17.36 
(maize) 

6.77 
(cassava) 

4.45 
(cassava) 

15.32 
(sorghum) 

9.48 
(cocoyarn) 

6.81 
(maize) 

6.89 
(maize) 

Source: GLSS (1987-1988). 

Note: means not  ava i l ab le  due t o  one or more component pr ices missing. 



Table 8 -Ghana: P r i c e  of 1,000 Calories Obtained from Various Staples,  by Agroecological Zone 

Stap le  Food Coastal Forest  Savannah 

Maize 

4 t h  Q u a r t e r  1987 16.6 15.9 13.1 

1 s t  Q u a r t e r  1988 

2nd Q u a r t e r  1988 

3 r d  Quar ter  1988 20.4  18.5 15.7 

Rice 

M i l l e t  and sorghum 

Cassava 16.6 16.3 21 - 2  

Gari  

Yam 

Bread 77.9 84.5 85.0 

P l a n t a i n  40.4 30.9 44.2 

Source: GLSS (1987-1988). 



Table 9 -Ghana: Price of 1,000 Calories 
- - - - - 

Tota l  D ie t  

Rural Urban 

4th Quarter 1987 38.2 52.1 

1st Quarter 1988 44.8 59.2 

2nd Quarter 1988 44.5 69.1 

3 rd  Quarter 1989 38.2 60.3 

Includes some observations from September 1987. 

Note: P r i ce  i s  calculated as the r a t i o  of to ta l  food expenditures t o  t o t a l  calor ies, s d  over a l  l households 
i n  each c e l l .  



i n d i v i d u a l s  who r e p o r t e d  receiving a  wage f o r  a g r i c u l t u r a l  labor  did  not g e t  a t  
l e a s t  t h e  minimum wage. 

Table 9  a l s o  i n d i c a t e s  some s e a s o n a l i t y  in  the  average cos t  of c a l o r i e s  with 
t h e  t h i r d  q u a r t e r  of 1988 - a f t e r  t h e  e a r l y  maize h a r v e s t -  being t h e  time of 
lowest  c o s t  i n  r u r a l  a r e a s .  In urban a r e a s ,  however, the  p r i c e  ( i n  nominal 
terms) was lowest  i n  t h e  four th  q u a r t e r  of 1987. One cannot, of course ,  say much 
about s e a s o n a l i t y  w i t h  a  s i n g l e  y e a r ' s  d a t a ,  but i t  i s  not un l ike ly  t h a t  t h e  
pos tharves t  p r i c e  drop would be delayed s l i g h t l y  in urban a reas .  

Tables  10 and 11 i n d i c a t e  c a l o r i e  sources by expenditure q u i n t i l e .  To a  
degree ,  many of t h e  p a t t e r n s  represen t  t h e  f a c t  t h a t  t h e  poorest  q u i n t i l e s  have 
a  h igher  p ropor t ion  of households from t h e  savannah than do t h e  more a f f l u e n t  
q u i n t i l e s .  Thus, t h e  s h a r e  t o  maize i s  over twice a s  high f o r  both t h e  urban and 
r u r a l  poor a s  f o r  t h e  h ighes t  q u i n t i l e s .  S i m i l a r l y ,  consumption of m i l l e t  and 
sorghum i s  inconsequen t ia l  f o r  t h e  t o p  60 percent of t h e  income d i s t r i b ~ t i o n . ' ~  
On t h e  o t h e r  hand, t h e  p a t t e r n  with meat and f i s h ,  o i l s ,  and sugar  r e f l e c t  a  
global tendency f o r  t h e s e  items t o  p lay  a  g r e a t e r  r o l e  in the  d i e t  a s  incomes 
r i s e .  Simi 1 a r l y ,  t h e  p o s i t i v e  c o r r e l a t i o n  of t h e  r o l e  of prepared foods (kenkey, 
banku, and a k p l e r ,  a s  we1 1  a s  ga r i  and o t h e r  cassava products)  with income i s  a  
p a t t e r n  t h a t  m i r r o r s  worldwide evidence.  The l a rge  c a l o r i e  share t o  cassava and 
o t h e r  r o o t  c r o p s  among t h e  ru ra l  a f f l u e n t  and t h e  urban middle c l a s s ,  however, 
cha l l enges  convent ional  wisdom f o r  two reasons .  I t  i s  of ten assumed t h a t  one 
s h i f t s  from r o o t s  t o  c e r e a l s  t o  animal products a s  incomes r i s e .  There i s  no 
such tendency i n  r u r a l  Ghana and only a  comparatively weak one in  urban a r e a s .  
Moreover, a s  r o o t  c r o p s  a r e  f a r  more bulky and per ishable  than g r a i n s ,  i t  i s  
r e l a t i v e l y  d i f f i c u l t  t o  t r a n s p o r t  them t o  urban consumers. The important r o l e  
such commodities p lay  in t h e  Ghanaian d i e t ,  then,  challenges t h e  common 
assumption t h a t  t h e  food marketing cha in  i n  Ghana i s  underdeveloped. 

RELATIONSHIP OF CALORIES AND INCOME 

A number of r e c e n t  s t u d i e s  on t h e  demand f o r  c a l o r i e s  have narrowed t h e  
range of e x p e c t a t i o n s  of t h e  responsiveness of household c a l o r i e  consumption t o  
income changes a s  t y p i c a l l y  measured in terms of income o r  expendi ture  
e l a s t i c i t i e s  (A1 derman 1992; Behrman, Deol a1 i kar,  and Wol f e  1988) . Given t h e  
income d i s p a r i t i e s  found i n  most populat ions  - as  we1 1  a s  in most da ta  s e t s  from 
which e s t i m a t e s  a r e  d e r i v e d  - a n  o v e r a l l  income e l a s t i c i t y  l a r g e r  than 0.15 t o  
0.20 would n o t  be i n  keeping with known d i s t r i b u t i o n s  of food in takes .  Upper 
income groups o f t e n  have incomes 5 t o  10 times t h a t  of t h e  poorest  groups i n  t h e  
popula t ion ,  whi 1  e  on physiological  grounds t h e  r a t i o  of c a l o r i e  i n t a k e s  cannot 
be more than two o r  t h r e e  t o  one. I t  i s  important,  however, t o  note  t h a t  t h e  
i n c r e a s e  i n  energy i n t a k e s  a s  incomes r i s e  might be compressed i n t o  t h e  lower end 

l 8  However, t h e  s h a r p  dec l ine  of consumption of mil l e t  and sorghum a s  incomes 
r i s e  i s  no t  1  i k e l y  t o  i n d i c a t e  a  candidate  f o r  a  s e l f - t a r g e t i n g  food subsidy; 
re1 a t i  ve ly  1  i  t t l  e  mi 11 e t  i s  marketed. 



Table 10 -Ghana: Rural Calor ie  Share Means For Major Food Groups and Staples by Per Capita Expenditure 
P u i n t i l e  Estimated w i th  Marginal Expenditures Under Smoothed GLSS Prices 

Cereals 

Maize 0.199 

M i l l e t  and sorghun 0.182 

Rice 0.029 

Kenkey, banku, akpler, and tuo zaaf i  0.026 

Roots and tubers 

Cassava 

Gari and other  cassava productsa 

Y m a  

cocoyans 

Plantaina 

Meats and f i s h  

Fish 

Red meats 

Poul t ry  

Dairy products and eggs 

O i l s  and f a t s  

otherb 

Mean d a i l y  per cap i ta  ca lo r ie  
a v a i l a b i l i t y  

Source: GLSS (1987-88). 

a Fufu expenditures uere a r b i t r a r i l y  apportioned 50 percent t o  cassava, 25 percent each t o  yam and to  
plantain. Sweet potato expenditures uere combined with yams. 

Consists of ca lo r ies  represented by sugar and groundnuts only. Not comparable t o  I1Otherl1 category i n  
expenditure shares. 

Rote: Pu in t i  Le ranks are based on predicted per capita value of household food and nonfood consurption. Shares 
estimated f r a n  14-day recal l .  



Table 11 -Ghana: Urban Calorie Share Means For Major Food Groups and Staples by Per Capita Expenditure 
Qu in t i l e  Estimated with Marginal Expenditures Under Smoothed GLSS Prices 

Quinti Le 

Cereals 

Maize 

M i l l e t  and sorghun 

Rice 

Kenkey, banku, akpler, and tuo zaafi 

Roots and tubers 

Cassava 

Geri and other cassava products' 

 ens^ 

cocoyems 

plantain' 

Meats and f i s h  

Fish 

Red meats 

Poul t ry  

Dai ry  products and eggs 

O i l s  and f a t s  

otherb 

Mean d a i l y  per capi ta  c a l o r i e  
avai l ab i  l i t y  

Source: GLSS (1987-1988). 

* Fufu expenditures were arb i  t r a r i  l y  apportioned 50 percent t o  cassava, 25 percent each t o  yam and t o  
plantain. Sweet potato expenditures were conbined with yams. 

Consists o f  ca lor ies represented by sugar and groundnuts only. Not comparable t o  "Other11 category i n  
expenditure shares. 

Note: Quinti l e  ranks based on predicted per capi ta  value of household food and nonfood consurption, 
estimated from 14-day reca l l .  



of the  range of incomes, so t h a t  a low population response may be making a f a r  
s t ronger  response among the  poorest households. 

Regressions of household c a l o r i e  avai 1 abi 1 i ty  on expenditures using the  GLSS 
da ta  i n d i c a t e  t h a t  t h e  expenditure e l a s t i c i t y  in  Ghana i s  on the high end of the 
range repor ted  in  t h e  1 i t e r a t u r e .  While i t  i s  well known tha t  repeated estimates 
with the  same da ta  s e t  v io l a t e  t he  assumption of independent samples, which 
under1 i e s  much of c l a s s i c a l  s t a t i s t i c a l  sampling theory, there i s  a l s o  a need t o  
ver i fy  t h a t  any r e s u l t s  reported a r e  robust t o  var iat ions in model spec i f ica t ion .  
Consequently, a1 t e r n a t i  ve est imates  were studied in  order t o  assess  the  
robustness  of t he  high c a l o r i e  e l a s t i c i t i e s  under a1 te rna t ive  functional forms. 
As ind ica t ed  in  Table 12, the  e l a s t i c i t y  a t  the mean does not vary appreciably 
over func t iona l  forms. Since e l a s t i c i t i e s  rarely d i f f e r  a t  the  mean and s ince  
the  e l a s t i c i t i e s  a r e  s u f f i c i e n t l y  high even a t  t h i s  mean, there  i s  l i t t l e  need 
t o  explore t h e  lower t a i  1 .  A more important s e t  of var ian ts  1 ooks a t  the 
po ten t i a l  d i s t o r t i o n  t h a t  might be due t o  the under-reporting of household 
members d iscussed  above. A number of regressions summarized in Table 12, then, 
were r u n  i n  terms of t o t a l  household ca lo r i e s  regressed on to t a l  household (not 
per  c a p i t a )  expenditures .  Moreover, regressions were run t h a t  1 imi ted 
observat ions t o  those households with three o r  more family members. Note t h a t  
these  v a r i a t i o n s  a1 so have comparatively l i t t l e  e f f ec t  on the  magnitude of 
c a l o r i e  e l a s t i c i t i e s  a t  t he  mean. 

A more fundamental problem i s  the number of extreme values of reported 
c a l o r i e  a v a i l a b i l i t y .  Fully one quar te r  of the sample consume l e s s  than 1,000 
c a l o r i e s  per  c a p i t a  per  day o r  more than 5,000 ca lor ies ,  even a f t e r  the data  have 
been f i 1 t e r e d  in  t he  manner reported above. When these observations a r e  removed 
from the  sample - a t runca t ion  t h a t  admittedly a l t e r s  the s t a t i s t i c a l  propert ies  
of the  parameters reported - the expenditure e l a s t i c i t i e s  drop markedly. This 
impl i e s  t h a t  t he  physiological ly  impl ausibl e observations on c a l o r i e  a v a i l a b i l i t y  
a r e  n o t  randomly d i s t r i b u t e d  over predicted expenditures, even though t h e  use of 
predicted expenditures  i n  the  regressions i s  intended t o  f r e e  them of any 
poten t ia l  p o s i t i v e  co r r e l a t ion  of e r ro r s  introduced when the  food items t h a t  
comprise t h e  c a l o r i e  a v a i l a b i l i t y  a l so  a re  major components of t o t a l  
expenditures .  This not only makes a caveat necessary f o r  any statement about the 
magnitude of t h e  r e l a t i o n s h i p  of ca lo r i e  a v a i l a b i l i t y  t o  expenditures from the  
sample, i t  c a l l  s i n t o  question any parametric model using expenditures calculated 
with the  d a t a  s e t . l g  

l9  As mentioned above, any aggregate of household expenditures contains  the  
e r r o r s  i n  r epo r t ing  food l eve l s ;  t h e  extreme ca lo r i e  leve ls  a r e  l e s s  l i k e l y  due 
t o  e r r o r s  i n  p r i ce s  than t o  r eca l l  of expenditures and imputed expenditures.  
Income es t ima te s  a r e  a l so  not unbiased. Not only i s  there a d i f f i c u l t y  using 
t r a n s i t o r y  i ncome in  regression ana lys is ,  there  a re  various 1 i kely systematic 
b iases  i n  repor ted  income. For example, households in  Greater Accra, the region 
with the  h ighes t  l e v e l s  of t o t a l  expenditures,  report an average income t h a t  was 
lower than t h a t  reported in  the ru ra l  savannah zone. 



Table 12 -Ghana: Al ternat ive Estimates o f  Income E l a s t i c i t i e s  f o r  Calories, Estimated a t  Mean Values 

Rural U h  

Calories To ta l  Calories Total 
Per capita Calor ies Per Capita Calories 

Double logarithma 

Double logarithma, 
including square of 
household size 

Double Logarithmo, with 
square o f  expenditure 

Log- log inversea 

Log-log inverse0 with 
square of logarithm of 
expenditure 

Semi Logari thmO 

As 2)b, excluding 
households with one o r  two 
individuals 

Expenditure percenti le 
median calor ies regressed 
on percenti le average 
expenditures 

As 4)', excluding 
households with per capita 
calor ies less than 1,000 
or greater than 5,000 

Source: Estimated from GLSS (1987-1988). 

" The estimates are based on 1,876 ru ra l  households and 1,164 urban households. 

The estimates are based on 1,473 ru ra l  households and 824 urban households. 

The estimates are based on 1,519 r u r a l  households and 1,004 urban households. 



There i s  no so lu t ion  t o  t h i s  problem t h a t  does not have an a rb i t r a ry  
element. If one r e j e c t s  the  observations ou t s ide  the  range indicated above, one 
could equally argue t o  r e j e c t  observat'ions above, say,  4,000 c a l o r i e s  a  day. Nor 
i s  the  sample t runcat ion c r i t e r i o n  obvious from the  perspective of the 
independent var iab les ;  the  average per  c a p i t a  expenditure i n  t h e  truncated 
portion of the  sample d i f f e r s  by only 1 percent  from t h a t  in  t he  f u l l  sample. 
Indeed, the  average da i ly  c a l o r i e  intake of those  households excluded d i f f e r s  by 
l e s s  than 10 percent from the  average of those included. This r e f l e c t s ,  of 
course, the double t runca t ion ,  hence, t h e  bimodal d i s t r i bu t ion  of the  intakes;  
households f a l l i n g  below the lower t runca t ion  point  have average predicted 
expenditures s i g n i f i c a n t l y  below the  population mean while those above the 5,000 
ca lo r i e  cutoff a r e ,  on t h e  average, more a f f l u e n t  than the  overal l  population. 
Meverthel ess ,  t h i s  information does not provide a  means of ident i fy ing  a  sample- 
t runcat ion c r i t e r i o n :  i t  merely s h i f t s  t h e  a r b i t r a r y  se lec t ion  from the l e f t -  
hand s ide  of the  equation t o  the  r igh t .20  

The procedure used here i s  a l so  ad hoc, but i t  does exclude fewer 
observations from considerat ion.  For t hose  households t h a t  have estimated 
ca lo r i e  avai 1 abi 1 i t  i  e s  outs ide the  range under considerat ion,  the annual 
observations a r e  subs t i t u t ed  f o r  the  marginal r e c a l l .  The e r r o r s  in these 
est imates ,  however, a r e  not independent of each o t h e r ,  not only because the same 
individual often repor t s  both s e t s  of expenditure  information b u t  a l so  because 
only one estimate of consumption out of r e t a ined  production i s  used f o r  both 
methods of cal cul a t i  n g  food avai 1 abi 1 i  t y .  Nevertheless,  f o r  a  number of cases 
i n  which the r eca l l  period was confused o r  in  which a  pr incipal  component of 
consumpti on was omitted, the  a1 t e r n a t i  ve observat ions form a more accurate 
est imate of food a v a i l a b i l i t y .  The r e s u l t s  of regressions using these 
observations a r e  reported below. 

In the regressions in  Table 13, expenditures  a r e  entered as  t h e  inverse of 
the 1 ogari t h m  of predicted per cap i t a  expendi tures ,  while the  dependent var iable  
i s  the  logarithm of per  cap i t a  c a l o r i e s .  'This p a r t i c u l a r  funct ional  form i s  
chosen because i t  has been shown t o  accommodate a  f l a t t en ing  of t he  ca lor ie -  
expenditure curve a s  t o t a l  expenditures i  ncrease (Strauss  and Thomas 1989). In 
a c t u a l i t y ,  however, t he re  i s  no strong reason t o  use, o r  not t o  use, any 
pa r t i cu l a r  functional form; there  was 1 i t t l e  curvature in  the da ta  s e t  and, 
therefore ,  no p a r t i c u l a r  need t o  place s p e c i a l  emphasis on the  curvature.  

RELATIONSHIP OF CALORIES AND PRICES 

In a  number of count r ies ,  p r ice  movements appear t o  have an appreciable 
impact on the amount of c a l o r i e s  consumed (Behrman, Deolali kar, and Wolfe 1988). 
While t h i s  may appear i n t u i t i v e ,  i t  should be reca l led  t h a t  when there  i s  
appreciable subs t i t u t ion  between food commodities, the  p r i ce  e l a s t i c i t y  f o r  

20 A possible approach i s  a  sp l ine ,  o r  piecewise, regression in  which one 
concentrates on a  center  port ion,  which i  s  possibly l e s s  contaminated by f a u l t y  
data.  The nodes f o r  such a  procedure, however, remain somewhat a r b i t r a r y .  



Table 13 -Ghana: Regression Results for  the Relationship Between Calories, Expenditures, and Prices 

Rural urban 

P a r e t e r  Standard 
Variable Est imte  Error 

Intercept 16.31 0.79 

Inverseof Logexpenditures' -70.15 5.88 

Log of household size 

Square of log household s ize 

Share of females - 0-5 years 

Share of females - 5-10 years 

Share of females - 10-20 years 

Share of females - > 65 years 

Share of males - 0-5 years 

Share of males - 5-10 years 

Share of males - 10-20 years 

Share of males - 20-65 years 

Share of males - > 65 years 

Forest zone dumny 0.04 0.04 

Savannah zone dumny 0.08 0.06 

Accra durmy - - 
Kunasi dumry - - 
Semiurban dunny -0.15 0.03 

Land (acres) 0.03~ 0.02~ 

2nd quarter dumry 0.12 0.06 

3rd quarter durrny -0.11 0.08 

4th quarter dumry -0.02 0.05 

Log of maize pricea -0.60 0.16 

Log of cassava pricea 0.26 0.09 

Log of yam pricea 0.14 0.13 

Log of plantain pricea -0.12 0.07 

Log of r i ce  pricea - - 
Log of mi l le t  & sorghwn pricea - - 
Female head durrny 

N 

Corrected R' 

Paraeter Standard 
Estimate Error 

13.20 0.97 

-68.67 5.83 

Par-ter Standard 
Estimate Error 

14.35 1.29 

-52.91 8.17 

-0.20 -0.09 

0.05 0.04 

-0.39 0.16 

-0.31 0.17 

-0.176 0.14 

0.12 0.18 

-0.33 0.16 

-0.23 0.17 

-0.35 0.14 

-0.164 0.10 

0.04 0.20 

0.20~ 0.05 

0.05 0.09 

-0.05 0.07 

-0.07 0.10 
- - 
0.13~ 0.08~ 

-0.11 0.07 

-0.02 0.09 

-0.05 0.06 

-0.42~ 0.19 

-0.18 0.23 

-0.35 0.22 

0.14 0.10 

- - 
- - 
0.03 0.05 

1,164 

0.231 

Paraaeter Standard 
Est imte  Error 

14.69 1.48 

-52.32 8.18 

-0.19 0.09 

0.04 0.04 

-0.38 0.16 

-0.31 0.17 

-0.16 0.14 

0.13 0.18 

-0.32 0.16 

-0.22 0.17 

-0.34 0.14 

-0.14 0.10 

0.02 0.20 

0.04 0.05 

3.29 1.33 

-0.05 0.07 

-0.05 0.10 
- - 
0.12~ 0.08~ 

-0.12 0.08 

0.02 0.11 

-0.03 0.07 

0.15 0.21 

-0.39 0.24 

-0.32 0.23 

0.17 0.12 

-0.12 0.11 

-0.73 0.30 

0.04 0.05 

1,164 

0.234 

Source: Estimated from GLSS (1987-1988). 

a Predicted var iable. Predicted prices ref lect  the smoothing procedures discussed above. 

X lo2. 

Note: Dependent variable i s  the natural Logarithm of per capita calories per day. Mi l le t  and sorghun price 
i s  interacted wi th savannah zone dumry. 



i n d i v i d u a l  foods may be f a i r l y  high in  abso lu te  va lue ,  y e t  t h e  n e t  impact of 
p r i c e  and c r o s s - p r i c e  responses could be low. Indeed, t h e r e  a r e  examples i n  
which an i n c r e a s e  i n  t h e  p r i c e  of one food l eads  t o  an overa l l  increase i n  
c a l o r i e  i n t a k e  as  consumers add more of one o r  more low-priced commodities i n  
t h e i r  d i e t  than they  reduce consumption of a  good with r i s i n g  p r i c e s  ( P i t t  1983). 

Although t h e r e  i s  a  s t rong  c o r r e l a t i o n  between food p r i c e s  and l e v e l s  of 
malnu t r i  t i o n  i n  Ghana over t h e  1980s, i t  i s  not p o s s i b l e  t o  use such t ime s e r i e s  
t o  s e p a r a t e  t h e  e f f e c t s  of r i s i n g  food p r ices  from fa1 1  ing incomes; a  famine may 
be what Sen (1981) c a l l s  an en t i t l ement  f a i l u r e  a s  much a s  a  food shor tage .  That 
is ,  r i s i n g  m a l n u t r i t i o n  may be caused d i r e c t l y  by crop f a i l u r e  and d e c l i n i n g  
income r a t h e r  than through high food p r i c e s .  

Table 13 (Model 1 )  i n d i c a t e s  t h a t  consumers do reduce ( i n c r e a s e )  t h e i r  t o t a l  
food avai l a b i  1  i  t y  a s  maize p r i c e s  increase  (decrease)  ; t h e  maize p r i c e  e l a s t i c i t y  
f o r  c a l o r i e s  i n  r u r a l  a reas  i s  -0.60. As ind ica ted  above, t h i s  response can be 
considered t h e  long-run net  impact of p r i c e  and c r o s s - p r i c e  e f f e c t s .  In t h i s  
model t h e  impact of p lan ta in  p r i c e  i s  a l s o  nega t ive  and s t a t i s t i c a l l y  
s i g n i f i c a n t .  The inc lus ion  of sorghum pr ices2 '  i n  Model 2 does not  change t h e  
o t h e r  p r i c e  response although t h e  dummy v a r i a b l e  f o r  t h e  savannah zone i n c r e a s e s  
i n  magnitude. 

Although i t  i s  not indicated in  Table 13 f o r  b r e v i t y ,  some of t h e  
c o e f f i c i e n t s  of t h e  p r i c e  va r iab les  vary when t h e  dummy v a r i a b l e s  f o r  zones o r  
r e g i o n s  change. For example, i f  Model 2 i s  run wi thout  any v a r i a b l e s  f o r  
agroeco log ica l  zone, t h e  mi 1  let/sorghum p r i c e  v a r i a b l e  i s  no t  s i g n i f i c a n t ,  whi le  
t h e  yams p r i c e  response i s  e s s e n t i a l l y  t h e  same a s  i n  Model 1. When t h e  
eco log ica l  zone v a r i a b l e s  a r e  replaced with nine  v a r i a b l e s  f o r  reg ions ,  t h e  
apparen t  p r i c e  response f o r  yams becomes p o s i t i v e ,  al though t h e  c o e f f i c i e n t  on 
p l a n t a i n s  i s  n e g a t i v e .  The maize p r i c e  response, however, does n o t  vary over  
t h e s e  a1 t e r n a t i  ves.  

While much of t h i s  paper i n d i c a t e s  flaws in t h e  f i r s t - y e a r  GLSS d a t a ,  
p o i n t i n g  t o  redes ign  a s  t h e  real  so lu t ion  t o  t h e  problems r a i s e d ,  t h i s  
v a r i a b i l i t y  of t h e  p r i c e  response does not f a l l  i n  t h a t  ca tegory .  P r i c e s  vary 
s p a t i a l l y  a s  well a s  temporal ly .  Some o f t h e  s p a t i a l  d i f f e r e n c e s  c o r r e l a t e  wi th  
d i f f e r e n c e s  i n  t a s t e s .  Indeed, p r ices  - o r  d i f f e r e n c e s  i n  supply t h a t  i n f l u e n c e  
p r i c e s  - may be t h e  long-run causes of t h e s e  regional  p a t t e r n s . 2 2  The 
i n c l u s i o n  of zone-wi s e  o r  regional dummy var iab les  removes much of t h i s  long-run 
response.  While t h i s  i s sue  i s  addressed f u r t h e r  i n  t h e  next  s e c t i o n ,  f o r  t h e  

21 This  p r i c e  i s  i n t e r a c t e d  with t h e  dummy v a r i a b l e  f o r  t h e  savannah 
agroeco log ica l  zone. In e f f e c t ,  i t  cons t ra ins  t h e  p r i c e  response t o  z e r o  o u t s i d e  
t h e  zone. 

22 Deaton (1987) d i scusses  the  long- and shor t - run p r i c e  responses from an 
economi s t  ' s  p e r s p e c t i v e  ( see  a1 so  A1 derman 1988) . Harri s and Ross (1987) p r e s e n t  
an anthropol  ogi ca l  pe rspec t ive  on t h e  same i ssue .  



purposes of t h e  s tudy of t h e  ne t  impact of p r i c e s  on c a l o r i e  a v a i l a b i l i t y ,  i t  i s  
useful  t o  di saggregate  t h e  c a l o r i e  response by agroecol ogi ca l  zone. 

Tab1 e 14 p r e s e n t s  such di saggrega t i  ons.  P r i c e  responses  d i  f f e r  by region.  
In t h e  coas ta l  a r e a ,  inc reases  i n  t h e  p r i c e  of maize l e a d  t o  a d e c l i n e  in  
household avai  l ab i  1 i  t y  of c a l o r i e s  (not  s i g n i f i c a n t )  .23 Changes i n  cassava 
p r i c e s  have t h e  l a r g e s t  ne t  impact i n  t h e  f o r e s t  zone. In t h e  savannah, on t h e  
o t h e r  hand, consumers appear t o  be responsive  t o  changes i n  mil l e t  and sorghum 
p r i c e s  a s  we1 1 a s  maize p r ices .  P r i c e  col 1 i n e a r i  t y ,  however, i s  e v i d e n t  i n  t h e  
v a r i a b l e s  in  t h a t  zone; i f  a s e p a r a t e  regress ion  i s  run f o r  t h e  urban savannah 
zone, t h e  maize p r i c e  parameter i s  -2.6 and t h e  o t h e r  p r i c e  parameters  appear t o  
be g r e a t e r  than 3.0.  There a r e  t o o  few observa t ions  and t o o  l i t t l e  p r i c e  
v a r i a t i o n  t o  r e l i a b l y  es t imate  p r i c e  response f o r  t h e  urban savannah zone w i t h  
t h e  GLSS f i r s t - y e a r  d a t a  alone.  In a1 1 reg ions ,  an i n c r e a s e  i n  r i c e  p r i c e s  would 
l ead  t o  a n e t  inc rease  i n  c a l o r i e s  due t o  commodity s u b s t i t u t i o n s .  

F i n a l l y ,  one should note t h a t  t h e r e  a r e  no s t r o n g  e f f e c t s  among t h e  
v a r i a b l e s  f o r  household composition. These v a r i a b l e s  measure t h e  d i f f e r e n c e  ( i n  
logar i thms)  of per  c a p i t a  consumption a t t r i b u t a b l e  t o  changes i n  t h e  proportion 
of t h e  t o t a l  household i n  nine  age and gender groups.  One group, a d u l t  females,  
i s  omi t t e d  a s  t h e  sum of these  v a r i a b l e s  cannot t o t a l  one.  The composition 
c o e f f i c i e n t s ,  then ,  can be considered as  propor t ional  changes i n  pe r  c a p i t a  
consumption a s  a d i f f e r e n c e  from t h e  base group. The n e g a t i v e  c o e f f i c i e n t s  on 
t h e  s h a r e  of young ch i ld ren  i s  i n  keeping with t h e i r  smal l e r  s i z e ,  but  t h e  f a c t  
t h a t  a number of t h e  o t h e r  c o e f f i c i e n t s  - inc lud ing  a d u l t  males - a r e  a l s o  
nega t ive  i s  s u r p r i s i n g .  Again, t h e  explanat ion may l a y  i n  nonsampling e r r o r ,  
inc lud ing  any confusion of food prepared a t  home f o r  s a l e  wi th  food f o r  
consumption and poss ib ly  t h e  omission of meals taken o u t s i d e  t h e  home. 

Although many of t h e  composition v a r i a b l e s  a r e  not s t a t i s t i c a l l y  
s i g n i f i c a n t ,  t h e  household s i z e  and s i z e  squared v a r i a b l e s  a r e .  Holding per  
c a p i t a  expendi tures  cons tan t ,  pe r  c a p i t a  c a l o r i e  a v a i l a b i l i t y  d e c l i n e s  a s  one 
goes from a one o r  two person household t o  a 1 a r g e r  household and then  inc reases .  
The d e c l i n e  may be due t o  d i f f i c u l t i e s  with enumerating household s i z e  a s  
d i scussed  above. The increase  may r e f l e c t  s c a l e  economies over  a1 1 a s p e c t s  of 
expendi tu res ;  1 a r g e r  households have more rea l  income than  a small  e r  household 
with comparable per  c a p i t a  incomes. 24 

23 When yam p r i c e s  a r e  included in  t h e  r e g r e s s i o n s  f o r  t h e  urban c o a s t a l  zone, 
t h a t  p r i c e  is  apparent ly  s i g n i f i c a n t  with a p r i c e  e l a s t i c i t y  of -0.94. Given t h e  
small sha re  of yams i n  e i t h e r  budgets o r  c a l o r i e s  i n  t h a t  subsample, a s  well a s  
t h e  f a c t  t h a t  t h e  inclus ion of yams leads  t o  a t h r e e f o l d  i n c r e a s e  i n  t h e  
c o e f f i c i e n t  of maize p r i c e  and a doubling of t h e  s t andard  e r r o r ,  t h i s  p r i c e  was 
excluded from t h i s  model. 

24 In a log  l i n e a r  regress ion of t o t a l  c a l o r i e s  on t o t a l  household 
expendi tu res ,  t h e  c o e f f i c i e n t  of household s i z e  i s  0.35, i n d i c a t i n g  a l e s s  than 
p ropor t iona l  i n c r e a s e  i n  c a l o r i e s  as  family  s i z e  i n c r e a s e s ,  holding composition 
c o n s t a n t .  



Table 14 - Ghana: Regression Results f o r  the Relationship Between Calories, Expenditures, and Prices, by 
Agroecological Zone 

Coastal Forest Savarnah 

Rural Urban 

Parameterstandard P a r a e t e r  Standard ParaaeterStandard ParzmeterStandard 
Variable Estimate Error  Estimate Er ro r  Estimate Error  E s t i m t e  Error  

Intercept 13.31 2.94 14.34 2.43 15.67 1.50 18.54 1.66 
Inverse o f  Log expenditures' -69.63 14.50 -77.03 12.03 -65.81 7.47 -67.31 13.85 

Log of household size -0.21 0.15 -0.63 0.14 -0.43 0.09 -0.45 0.19 
Square of Log household s ize 0.07 0.06 0.21 0.06 0.11 0.03 0.12 0.06 
Share of females - 0-5 years -0.56 0.27 -0.27 0.23 -0.25 0.16 -0.14 0.34 
Share of females - 5-10 years -0.49 0.30 -0.22 0.26 -0.18 0.17 0.22 0.39 
Share of females - 10-20 years -0.16 0.23 -0.01 0.18 0.07 0.13 -0.61 0.28 
Share of females - > 65 years -0.25 0.22 -0.16 0.26 0.09 0.18 0.52 0.65 
Share of males - 0-5 years -0.20 0.24 -0.22 0.24 -0.14 0.16 -0.37 0.34 
Share of males - 5-10 years -0.07 0.30 0.16 0.25 -0.29 0.17 -0.24 0.35 
Share of males - 10-20 years -0.44 0.23 -0.22 0.20 -0.09 0.13 -0.37 0.31 
Share of males - 20-65 years -0.24 0.18 -0.36 0.14 -0.27 0.11 -0.33 0.26 

Share of males - > 65 years -0.33 0.25 0.05 0.31 -0.34 0.15 -0.29 0.50 
Accra dunmy - - 0.01 0.08 - - - 
K m s i  dunmy 
Urban dunmy 
Smiurban durmy 
Land (acres) 

2nd quarter durmy -0.21 0.11 0.17 0.10 -0.09 0.08 0.08 0.15 

3rd quarter durmy -0.22 0.17 0.14 0.13 -0.17 0.09 -0.41 0.21 
4th quarter durmy 0.01 0.10 0.15 0.09 -0.01 0.06 -0.15 0.12 
Log of cassava price' 0.09 0.33 0.13 0.32 -0.47 0.18 0.51 0.18 

Log of yam price' 0.40 0.32 - - 0.10 0.17 1.02 0.39 

Log of p lanta in pr icea 0.07 0.20 -0.36 0.18 -0.03 0.09 - - 
Log of maize price' -0.48 0.32 -0.12 0.21 -0.26 0.18 -1.67 0.47 

Log of r i c e  price' 0.28 0.32 0.43 0.34 0.20 0.11 0.60 0.20 

Log of m i  1 l e t  & sorghun price' - - - - - - -1.31 0.39 

Female head dunmy 
N 

Corrected R~ 

Same: Estimated from GLSS (1987-1988). 

' Instrunental variable. 

X lo2. 

Mote: Dependent variable i s  the natural Logarithm o f  per cap i ta  ca lor ies per day. 



Contrary t o  the commonly held view t h a t  households headed by women a l loca t e  
more resources t o  food, the  coe f f i c i en t  of t he  dummy va r i ab l e  f o r  female-headed 
households i s  negative and marginally s i g n i f i c a n t  in t h e  pooled rural  area 
regressions.  Given t h a t  the data  include a  vector  of va r i ab l e s  f o r  household 
composi t ion ,  t h i s  i s  unlikely t o  r e f l e c t  d i f f e r e n t  dependency r a t i o s  in  
households with no adul t  male. The data do not allow t e s t i n g  of whether t h i s  
r e s u l t  ind ica tes  a  difference in demand i n d i r e c t l y  caused by d i f fe rences  in  the  
energy in t ens i ty  of labor pa t te rns ,  o r  whether i t  r e f l e c t s  time a l loca t ion  
cons t r a in t s .  Such r e su l t s  do, however, ind ica te  a  need f o r  f u r t h e r  research on 
intrahousehold a l loca t ion  and gender-specific control of resources.  

CALORIES AND NUTRITIONAL STATUS 

Most governments have food secur i ty  objec t ives  t h a t  a r e  broader than 
nu t r i t i ona l  considerat ions.  Simi 1  a r l y ,  as mentioned above, n u t r i t i o n  r e s u l t s  
from a  complex process; food avai labi 1 i  t y  a t  the  household level  i s  only one 
aspect  of the  t o t a l  pathway. Nevertheless, there  i s  an obvious i n t e r e s t  in  
de l inea t ing  t h e  response of nu t r i t i on  t o  food pol icy,  including those po l i c i e s  
t h a t  influence ca lo r i e  availabi 1 i  t y .  In order  t o  measure t h i s  response, 
production funct ions f o r  ch i ld ren ' s  standardized heights  and weights were r u n  i n  
a  simultaneous system with ca lo r i e  demand. The models used followed those 
a1 ready explored f o r  Ghana in A1 derman (1990) .25 Predicted household ca lo r i e  
avai 1 abi 1 i  ty  did not have a  signi f  i cant explanatory e f f e c t  f o r  n u t r i t i o n a l  s t a t u s  
of ch i ldren ,  although a  number of o ther  var iab les  such a s  predicted i l l n e s s ,  
pa ren t s '  heights ,  mother's education, and household s i ze  had expected s igns and 
were general l y  s ign i f i can t .  Similar ly,  when predicted expenditures were included 
in a  conditional production function, t h a t  var iab le  was s i g n i f i c a n t ,  although the  
va r i ab l e  fo r  household ca lo r i e  avai labi  1 i  t y  was negative i n  both t h e  height-for- 
age and weight-for-height equations, and s i g n i f i c a n t  in  t h e  l a t t e r .  

Such r e s u l t s  a re  not unique t o  Ghana (Alderman and Garcia 1992). They are ,  
nonetheless,  surpr i s ing .  The most obvious explanation i s  t h a t  household ca lo r i e  
avai 1 abi 1 i t y  i s  an inadequate measure of e i t h e r  d i e t a ry  qua1 i t y  o r  intrahousehold 
d i s t r i b u t i o n ,  o r  both. The former explanation may account f o r  t he  pos i t ive  
impact of income apar t  from the i n d i r e c t  influence on c a l o r i e  avai lab i  1 i t y  in  the  
simultaneous system. Similarly,  household food avai 1 abi 1 i  t y  does not ind ica te  
frequency of meals o r  ca lo r i c  densi ty  of t h e  d i e t ,  both of which a r e  known t o  
inf luence  the nu t r i t i on  of young ch i ldren ,  e spec i a l ly  when roo t  crops a r e  a  major 
source of food energy. 

25 In pa r t i cu l a r ,  we adapted Models ( 3 )  and (5) from Tables 6 and 7 .  For more 
de ta i  1 s ,  see t h e  c i t ed  reference. 



4 .  COMMODITY DEMAND 

While t h e  p r i c e  responses  d i scussed  above g ive  t h e  n e t  impact on c a l o r i e  
a v a i l a b i l i t y  of va r ious  p r i c e  s h i f t s ,  t h e r e  i s  a1 s o  a need t o  determine t h e  l eve l  
of p r i c e  response f o r  s p e c i f i c  commodities. A few such e s t i m a t e s  e x i s t  f o r  
Ghana. For example, Asante,  Asumi ng-Brempong, and Bruce (1989) r e p o r t  e s t ima tes  
based on t ime-se r i e s  d a t a .  The p r i c e  e l a s t i c i t i e s  i n  t h a t  s tudy a r e ,  i n  genera l ,  
pl aus i  bl e i n  magnitude, a1 though t h e  own-pri c e  response  of sorghum i n d i c a t e s  t h a t  
consumers of  t h a t  commodity a r e  r a t h e r  e x t r a o r d i n a r i l y  p r i c e  responsive .  The 
income e l a s t i c i t i e s  r e p o r t e d ,  however, a r e  s u r p r i s i n g l y  low. Maize, f o r  example, 
has a nega t ive  income e l a s t i c i t y .  A1 though t h i s  income response d i f f e r s  from 
t h a t  es t imated using t h e  GLSS, p a r t  of t h e  d i f f e r e n c e  i s  t h a t  t h e  l a t t e r  a r e  
based on c r o s s - s e c t i o n a l  d a t a ,  which o f t e n  have r e s u l t s  t h a t  exceed those  of 
t ime-se r i e s  e s t i m a t e s .  

Another s e t  of demand parameters  was r e p o r t e d  by Haessel (1976), again using 
t ime-se r i e s  d a t a .  That s tudy requ i red  e x t e n s i v e  commodity aggrega t ion  i n  o rde r  
t o  deal with d i f f i c u l t i e s  i n  e s t i m a t i o n  t h a t  were encountered.  The only 
p l a u s i b l e  r e s u l t s  r e p o r t e d  were f o r  t h r e e  groups  of commodities - r i c e ,  r o o t s  and 
t u b e r s ,  and o t h e r  c e r e a l s .  The s t u d i e s  of Haessel and Asante e t  a l .  a r e  i n  
general  agreement r egard ing  t h e  comparati vel  y 1 a r g e  p r i c e  responsiveness  of 
consumers i n  Ghana, but  Haessel f i n d s  income responses  more than  twice t h e  
magnitude of any r e p o r t e d  by Asante e t  a l .  

Any comparison of two s e t s  of e s t i m a t e s  from two d i f f e r e n t  d a t a  s e t s  cannot 
hope t o  r eso lve  t h e  re1 a t i  ve re1 i abi  1 i t y  of e i t h e r  wi thout  add i t iona l  
i n f ~ r m a t i o n . ~ ~  However, a s  t h e  Asante e t  a1 . s tudy  i s  based on average p r i c e s  
i n  a country f o r  which reg iona l  and seasonal  v a r i a b i l i t y  i s  l a r g e ,  i t  i s  useful  
t o  explore  t h e  GLSS d a t a  t o  i n d i c a t e  t h e  range of p r i c e  responses .  Moreover, 
whi le  t h e  Asante e t  a1 . s tudy  i s  a b l e  t o  r e p o r t  on sorghum and mi 1 l e t  consumption 
s e p a r a t e l y  ( t h i s  i s  no t  p o s s i b l e  wi th  t h e  GLSS d a t a ) ,  i t  does not  i n d i c a t e  any 
p r i c e  o r  c r o s s - p r i c e  response  f o r  r o o t  c rops .  

The approach used here  a t t empts  t o  make a v i r t u e  of n e c e s s i t y .  As mentioned 
above, t h e  survey c o l l e c t s  informat ion on usual  purchases  i n  t h e  previous  y e a r  
a s  well a s  marginal purchases  i n  t h e  previous  two weeks, but  only r e p o r t s  annual 
consumpti on o u t  of own-produced s t o c k s .  One would want, however, t o  d i s t i n g u i s h  
between shor t - run responses  t o  p r i c e  movement - f o r  example, seasonal  s h i f t s  
between yams and cassava - and long-run p r i c e  e f f e c t s  t h a t  i n f l u e n c e  regional  

26 Unless, of course ,  t h e r e  i s  an obvious methodological  e r r o r .  This i s  not  
t h e  c a s e  f o r  t h e  Asante s tudy .  



pat terns  ." The method empl oyed must a1 so deal with sample truncation imposed 
by zero values of consumption. That i s ,  household demand consists of the 
decision of whether t o  buy, a s  well as  how much; typica l ly ,  cross-sectional 
household consumption survey data  wi 11  contain many zeroes, ref1 ecting the fac t  
tha t  not every household consumes something in every category. This i s  a common 
issue in  demand analysis  t h a t  i s  typica l ly  deal t  with e i t h e r  by the use of Tobit 
regressions (Tobin 1958) o r  - as below - with Heckman's (1979) two stage 
technique f o r  sample t runcat ion .  The advantage of the  Heckman procedure over the 
Tobit procedure stems from t h e  f a c t  t h a t  the Tobit i s  a special case of the more 
general Heckman correction and has been shown t o  be r e s t r i c t i v e  (Haines, Guil key, 
and Popkin 1988). 

The f i r s t  s tep  i s  t o  regress  the  incidence of consuming a commodity a t  least  
once during the  year using a probit  regression. Conditional on a positive 
response and employing a s t a t i s t i c a l  correction f o r  the  sample truncation, one 
then s tudies  the level of the  quantity consumed. In the  discussion below, the 
probit equation wi 1 1  be a l so  cal  led the  entry relat ionship,  while the conditional 
estimates wil l  be denoted as in tens i f i ca t ion .  The price included a t  t h i s  stage 
measures the  1 ong-run p r i ce  (spat i  a1 difference) using the DecemberIJanuary 
smoothed pr ices .  The survey was undertaken throughout the year and, therefore, 
the recorded prices from the  c l u s t e r  price questionnaire are  not necessarily 
those used t o  determine annual consumption, nor do they permit a direct  
compari son across regions. 

Given t h a t  the price va r i a t ion  used a t  t h i s  s tage of the analysis i s  cross- 
sec t ional ,  p r i ce  e l a s t i c i t i e s  from the estimates should be considered long-run 
responses. As such, they a r e  useful f o r  calculat ing the  impact of welfare on, 
say, changes in t rade policy o r  public finance as well as f o r  estimating the 
impact of changes in production and of marketing cos ts .  They do not, however, 
indicate how households s u b s t i t u t e  between goods in response t o  short-run 
f l  uctuati  ons of prices such a s  unexpected seasonal unavai labi 1 i  t y  o r  gluts .  

I n  order  t o  explore such short-run responses with the  limited price 
variat ion avai lable ,  the annual and marginal responses were treated as separate 
observations and u t i l ized  in  a panel data s e t .  The incidence of a household 
consuming a commodity in the  current  period, given t h a t  they consume i t  a t  a l l  
during the year ,  i s  re  ressed on the difference of t h i s  period 's  price and the 
annual average pr ice .W The regressions a lso  include the number of months 
between the survey period and the  most recent harvest period, p l u s  t h i s  variable 
interacted wi t h  landhol di ng in  per capita  terms. Incomes and household 
composi t ion variables are not included as the method i s  essent ia l ly  a quasi fixed 
e f fec t s  approach in which t h e  variables are  a l l  in terms of the differences 
between current  observations and the household's yearly average. Likewise, 

'' This i ssue  i s  touched upon in Deaton (1987). 

28 Since the  concern i s  with changes over time ra ther  than levels ,  PPMED prices 
a re  used as they allow more regional temporal variance than the GLSS actual or 
smoothed pr ices .  



permanent income does not change; hence the d i f f e r en t  between the cur ren t  period 
and the  average level  i s  zero f o r  a1 1 observations. For t h i s  reason, a s  well ,  
i t  i s  not necessary t o  include a correct ion f o r  sample select ion t h a t  accounts 
f o r  t he  p r o b a b i l i t y  of purchase a t  some time in the year; t h i s  i s  a l so  constant 
over the  yea r .  

Marginal consumption i s  only accurately observed, however, f o r  those 
households who make a market purchase in  the current period.29 I t  i s  
necessary, t h e r e f o r e ,  t o  account f o r  the  select ion in current market purchases, 
using t h e  same va r i ab l e s  as  in  t he  other  select ion process. For these  
households, t h e  quan t i t y  purchased i s  regressed on the same pr ice  and monthly 
var iab les  a s  i n  t h e  se l ec t ion  model as  well as the variable  used f o r  the  
correct ion f o r  sample t runcat ion.  Under the reasonable assumption t h a t  i n  a 
given loca l e  purchasers face the same prices  and have the same preference 
ordering a s  households t h a t  consume from t h e i r  own production - an assumption 
t h a t  i s  c o n s i s t e n t  with separable ( recurs ive)  models of farm households - the 
parameters of t h e  es t imates  f o r  market purchases can be used as estimates f o r  a l l  
consumers. 

With e i t h e r  t he  long-run o r  the short-run model, the to ta l  e l a s t i c i t i e s  must 
be constructed as  a weighted combination of the e l a s t i c i t i e s  from the entry and 
i n t e n s i f i c a t i o n  dec i s ions ,  i  . e . ,  those derived from the probi t and conditional 
est imates .  Average consumption can be defined as  the probabi l i ty  of consumption 
times the  l eve l  of consumption conditional on i t  being g rea t e r  than zero 
(McDonald and Moffit 1980) .  Given t h i s  def in i t ion  and the f a c t  t h a t  both 
components of t h e  product a r e  funct ions of income or pr ices  o r  both, t he  t o t a l  
de r iva t ive  i s :  

where Q i s  average consumption, Q* i s  consumption conditional on a pos i t i ve  
value, X i s  t h e  independent var iab le  ( e i t h e r  income o r  p r i c e ) ,  and F(Z) the 
cumulative normal funct ion of the probabi l i ty  of purchase. This l a t t e r  i s  the 
basis  f o r  t h e  p rob i t  es t imat ion .  In words, t h i s  equation s t a t e s  t h a t  t he  t o t a l  
change in demand i s  composed of the  change in  the  quantity of those households 
t h a t  consume, weighted by the  probabi l i ty  of being in  t ha t  group, plus t h e  change 
in  t h a t  p r o b a b i l i t y  weighted by the expected value of consumption conditional on 
i t s  being above zero .  In prac t ice ,  due t o  the nonlinearity of t he  probi t  
es t imators ,  t h e  a r c  de r iva t ives  a r e  estimated using simulations based on the  
estimated parameters and the value of the  variables  f o r  each household. 

29 AS discussed e a r l i e r ,  the  survey did not record stock drawdown between 
enumerator v i s i t s .  



As i s  indicated in  Table 15, v i r tua l ly  every household in  Ghana consumes 
maize a t  any given t ime,  so t h a t  the approach out l ined above can be s impl i f ied  
t o  ord inary  l e a s t  square (OLS) procedures f o r  t ha t  commodity. Note t h a t  even 72 
percent  of the  households who produce maize reported purchasing the  commodity o r  
some processed form of i t  during the two weeks between interviews. This r e f l e c t s  
t h e  f a c t  t h a t  even maize producers purchase prepared products such a s  kenkey and 
banku r egu la r ly .  The percentage of maize producers who buy maize grain i s  much 
smal le r .  Cassava i s  the second most commonly consumed item, with l i t t l e  
seasonal i  t y  i n  t he  frequency of consumption. With t h i s  commodity a s  we1 1, t he  
major i ty  of producers claim t o  be purchasers, perhaps ref1 ec t ing  the  processing 
of g a r i ,  fufu,  and o t h e r  products.30 A t  the other  end of t h e  spectrum, m i l l e t  
and sorghum combined a re  t he  l e a s t  commonly consumed s t a p l e s ,  with home 
production accounting f o r  the dominant share of t o t a l  consumption. Mi 1 l e t  
producers a r e  unl ikely t o  purchase the  crop during t h e  year;  ne i the r  a r e  cocoyam 
producers.  In genera l ,  however, producers appear t o  purchase on the  market 
throughout the  year ,  and subsistence farmers seem t o  be unaffected by changes in  
market circumstances. 

Tables 16 and 1 7  present the entry and in t ens i f i ca t ion  equat ions,  
r e spec t ive ly ,  f o r  long-run demand, while Tables 18 and 19 do the  same f o r  sho r t -  
run demand. Note t h a t  the probabi l i ty  of consumption during some time i n  t h e  
year  increases  with income f o r  a l l  commodities except the mi 1 l e t  and sorghum 
group. This i s  even t r u e  i f  a  probi t  i s  run f o r  maize, even though 96 percent  
of t h e  households consume the product. Whi 1 e  d ive r s i t y  of consumption i s  o f t en  
assumed t o  be a  funct ion of income, given tha t  these equations cover the  e n t i r e  
year ,  i t  i s  s u r  r i s i n g  t h a t  t h i s  seems t o  hold f o r  the number of s t a p l e s  i n  t h e  
Ghanaian d i e t  ." I t  i s  l e s s  surpris ing - indeed, expected - t h a t  t h e  logarithm 
of expenditure  i s  pos i t ive  and s ign i f i can t  in most of t he  equations f o r  
q u a n t i t i e s  consumed. 

An increase in  t h e  1 ong-run own price of a  commodity reduces entry f o r  f i v e  
of t h e  seven commodities and i s  not s ign i f icant  in another.  The pos i t i ve  p r i c e  
response in  the  r i c e  equation i s ,  of course, incons is ten t  with theory, b u t  i t  
should be reca l led  t h a t  r ice  prices a re  not recorded in the  GLSS c l u s t e r  da t a .  
The regional pr ices  used in t h i s  study do not ind ica te  rural-urban p r i c e  
d i f f e r e n t i a l s ,  nor do they dis t inguish imported from domestic r i c e ,  although 
these  markets a r e  cl ea r ly  d i s t i n c t  in Ghana ( A 1  derman 1990) .32 

30 With both maize and cassava products, there i s  a  possibi 1  i t y  t h a t  households 
t h a t  produce the  raw material a lso reported the processed form which they 
themselves produced. The regressions in  t h i s  sect ion reduce (but do not 
e l imina te )  such double counting insofar  as they do not include fufu ,  tuo z a a f i ,  
banku, o r  akpler .  

31 A S  in  other  es t imates ,  predicted expenditures a r e  used t o  instrument income. 

32 Most est imates  were also run without r i c e  pr ices  t o  ensure t h a t  these  p r i ce s  
do not a f f e c t  the o ther  r e su l t s  of i n t e r e s t .  





Table 16 -Ghana: Prob i t  Resu l ts  Pred ic t ing  the  P r o b a b i l i t y  o f  Consuming Staples Dur ing the Previous 12 Months 

H i  1 le t ,  
Var iab le  Maize Rice Sorghun Cassava Yams Cocoyam PLantain 

In tercept  

Land per cap i ta  
(acres) 

Log o f  per cap i ta  
expendi turesa 

Household s i z e  

Dwmy var iables:  

Urban 

Semi urban 

Forest zone 

Savannah zone 

Accra 

Kunasi 

Log o f  r e t a i l  prices: 

Mai zee 

R i cea 

Mi 1 l e t  and sorghumo 

cassavao 

Y ama 

cocoyama 

plantain '  

N 

Source: GLSS (1987-1988). 

a pred ic ted var iab le .  

Notes: Dependent var iab le  i s  a dumny var iable,  which i s  u n i t y  when consumption i s  reported in  previous 12 
months. Standard e r ro r  i n  parentheses. P r i c e  var iab tes  a re  na tu ra l  Logarithms o f  p red ic ted December/January 
GLSS c lus te r  r e t a i l  p r ices  (ced is  per ki logram). 
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Table 19 -Ghana: Q u a s i f i x e d  E f f e c t s  ResuLts Condi t ional  on Purchase 
p - p p p - - p  - -  -pp ~p - ~ ~ - -  - -~ ~ - 

Log o f  Own Log o f  Inverse M i l l s  
Pr ice  Cassava P r i ce  Ra t i o  

Maize 

Parameter est imate 

Standard e r r o r  

Rice 

Parameter est imate 

Standard e r r o r  

M i l l e t  and sorghum 

Parameter est imate 

Standard e r ro r  

Cassava 

Parameter est imate 

Standard e r r o r  

Yams 

Parameter est imate 

Standard e r r o r  

Cocoyam 

Parameter est imate 

Standard e r r o r  

P lan ta in  

Parameter est imate 

Standard e r ro r  

Source: Estimated f rom GLSS (1987-1988). 

' Cross-pr ice w i th  maize. 



Pr i ce  parameters vary somewhat in the equations ind ica t ing  intensification 
(condi t i  onal demand) , depending upon whether the equations i ncl ude dummy 
vari  abl e s  f o r  agroecol ogi cal zones. Clearly,  1 ong-run pr ices  should ref 1 e c t  t he  
resource base as  we1 1 a s  d i f f e r  according t o  where one 1 i ves a1 ong the marketing 
chain - t h a t  i s ,  whether one 1 i ves in  an urban o r  rural  1 ocal e .  The zone and 
urban dummy var iab les ,  then,  a r e  re1 a t i  vely col 1 i near with pr ices .  Indeed, p r i ce  
parameters were ra re ly  s ign i f i can t  in  models t ha t  included dummy variables  f o r  
a1 1 reg ions ,  i n  par t  because they dominated the equations used t o  smooth pr ices .  
Unless t h e r e  i s  a p laus ib le  reason t o  assume tha t  demand d i f f e r s  over ecological 
zones - o the r  than t h a t  which i s  mediated by the long-run p r i ce  - the  more 
parsimonious model should give a b e t t e r  indication of t he  p r i ce  response. 

Table 20 repor t s  expenditure and own-price e l a s t i c i t i e s  tabulated from the  
regress ion  r e s u l t s .  Cross-price e l a s t i c i t i e s  of a1 1 commodities with maize, 
r i c e ,  and cassava a re  a l s o  included. The expenditure e l a s t i c i t i e s  a r e  general ly  
lower than those reported in Alderman (1992) even though the  da ta  source i s  t h e  
same.33 Most noteworthy, the maize e l a s t i c i t y  i s  much lower in  the cur ren t  
s tudy .  I f ,  however, addi t ional  dummy variables a r e  included in the maize 
equat ions - a technique which approaches the c l u s t e r  f ixed e f f e c t s  used in  t h e  
e a r l i e r  paper - the expenditure e l a s t i c i t y  f o r  maize increases .  The mi 1 l e t  
e l a s t i c i t y  a1 so changes qui te  subs tan t ia l  ly ,  a1 though f o r  those households t h a t  
do consume the  commodity, the conditional amount i s  not income responsive. 

The magnitude of t h e  long-run pr ice e l a s t i c i t i e s  i s  comparatively la rge .  
This i s  not l i ke ly  an a r t i f a c t  of the two-step estimation technique; OLS 
es t imates  of the maize own-price e l a s t i c i t y ,  f o r  example, a r e  even la rger  i n  
abso lu t e  value.  Under t h e  in te rpre ta t ion  tha t  these a re  1 ong-run e l a s t i c i t i e s ,  
t h e  r e s u l t s  ind ica te  t h a t  much of the regional d ive r s i t y  i n  local d i e t s  i s  
d i r e c t l y  a t t r i b u t a b l e  t o  pr ice differences,  including urban-rural d i f fe rences .  
The magnitude of these r e s u l t s  a l so  implies t h a t  the Ghanaian d i e t  i s  malleable,  
a t  l e a s t  i n  t he  long run. 

This i s  a1 so indicated with the  cross-price responses of various commodities 
with cassava pr ice .  Many of these a r e  pos i t ive .  While t he  magnitudes a r e  high, 
they a r e  cons is ten t  with the large,  own-price e l a s t i c i t y  f o r  cassava. The 
response of cassava t o  maize pr ice  i s ,  however, not only unexpected a s  i t  
i n d i c a t e s  complementari t y ,  i t  i s  not consis tent  with the  pos i t i ve  cross  response 
of maize with cassava. 

To a degree, the estimates of short-run price response a re  hindered by 
1 imi ted  p r i c e  variance. Maize consumption i s  v i r t u a l l y  unresponsive t o  p r i ce  
changes i n  t he  shor t  run. While there  i s  an apparently pos i t i ve  e l a s t i c i t y  f o r  
maize i n  Table 20, i t  i s  small and not robust; other  spec i f i ca t ions  lead t o  an 

33 There a r e  some small differences in the predicted expenditures as  well as  
a regrouping of the  root crop variables .  In Alderman (1992), fufu expenditures 
were assigned t o  cassava, yams, and plantains  in a 50:25:25 d i s t r i b u t i o n .  These 
e s t ima te s ,  on the other  hand, assign fufu exclusively t o  cassava. These changes 
a l l  have very small impacts a t  the mean. 



Table 20 -Ghana: Estimated Elasticities of Demand 

Long-Run Short-Run 

Per Capita Own Maize Cassava Rice Own Hai re Cassava 
Crop Expenditures Price Price Price Price Price Price Price 

Maize 

Maize (OLS) 

Rice 

Millet 

Cassava 

Yams 

Cocoyams 

Plantain 

Source: Estimated from GLSS (1987-1988). 



equa l ly  small negat ive  e l a s t i c i t y .  Other commodities i n d i c a t e  g r e a t e r  response 
t o  shor t - run  p r i c e  changes.  S ince  t h e s e  r e g r e s s i o n s  a r e  based on d i f f e r e n c e s  i n  
average and c u r r e n t  consumption regressed  on t h e  d i f f e r e n c e s  i n  p r i c e s  f o r  t h a t  
r eg ion ,  they do not r e p r e s e n t  i n t e r - r e g i o n a l  p a t t e r n s  o r  o t h e r  determinants  of 
demand not s u b j e c t  t o  pol i cy  i n t e r v e n t i o n s .  They do, however, i n d i c a t e  
households ' r e a c t i o n  t o  unan t i c ipa ted  p r i c e  shocks .  

DEMAND ESTIMATE USING THE ALMOST I D E A L  DEMAND SYSTEM 

A number of t h e  parameters i n  Table 20 a r e  e i t h e r  l a r g e r  i n  a b s o l u t e  value 
than expected o r  have unan t i c ipa ted  s i g n s .  There fo re ,  i t  i s  useful  t o  o f f e r  an 
a l t e r n a t i v e  approach using a  more convent ional  demand system. One t h a t  has 
proven f l e x i b l e  and adap tab le  t o  c r o s s - s e c t i o n a l  d a t a  wi thout  c o u n t e r i n t u i t i v e  
assumptions i s  t h e  Almost Ideal  Demand System (AIDS) in t roduced by Deaton and 
Muel lbauer  (1980). While t h e  AIDS model i s  n o n l i n e a r  i n  i t s  parameters,  a  
s i m p l i f i e d  l i n e a r  form has been used with s u c c e s s  i n  empir ica l  a p p l i c a t i o n s .  

An add i t iona l  d i f f i c u l t y  i n  using a  systems approach t o  e s t i m a t e  demand 
r e l a t i o n s  with microdata i s  t h e  problem of ze ro  consumption values .  Adapting t h e  
well-known s i n g l e  equat ion methods of c o r r e c t i n g  f o r  sample censor ing mentioned 
i n  t h e  previ  ous s e c t i o n ,  t o  simultaneous systems of equa t ions  i s  t h e o r e t i c a l l y  
non t r i  vi a1 . Lee 's  (1978) ex tens ion  of t h e  Amemiya genera l  i  zed two-step e s t i m a t o r  
t o  simultaneous-equation models with censored endogenous v a r i a b l e s  i s  p e r h a p s t h e  
e a s i e s t  t o  implement, a s  i t  i s  analogous t o  Heckman's two-step method.34 That 
i s ,  i t  uses p rob i t  r e g r e s s i o n s  t o  e s t i m a t e  t h e  p r o b a b i l i t y  of consuming each 
commodity, and uses a  t r ans fo rmat ion  of t h e  e s t i m a t e d  p r o b a b i l i t y  t o  c o r r e c t  f o r  
t h e  binding non-negat iv i ty  c o n s t r a i n t s  i n  t h e  demand system. Heien and Wessels 
(1990) provide an empi r i  ca l  appl i  c a t i o n  of Lee ' s  method using U .S. househol d  
consumption d a t a .  

The demand equa t ions  i n  t h e  AIDS model w i t h  censored dependent v a r i a b l e s  
a r e :  

n 

w j  = a, + 1 y.. ZnP.  + p Z n  
i= 1 

'1 J 

where w, i s  t h e  budget s h a r e  of t h e  i  t h  commodity, P .  i s  t h e  p r i c e  of t h e  j t h  
commodity, X i s  t o t a l  expend i tu re ,  and Mi t h e  i n v e r s e  d i  11 s  r a t i o  from t h e  p rob i t  
equat ion es t ima t ing  t h e  p r o b a b i l i t y  of having nonzero consumption of t h e  i t h  
commodity. The v a r i a b l e  fl i s  a  p r i c e  index.  While i n  t h e  non l inea r  vers ion of 
t h e  AIDS model, fl i s  i t e r a t i v e l y  solved from t h e  e s t i m a t e d  parameters of t h e  

34 Nelson and 01 son ( l 9 7 8 ) ,  Wales and Wood1 and ( l 9 8 3 ) ,  Deaton and I r i s h  ( l984) ,  
and Lee and P i t t  (1986) have a l s o  w r i t t e n  on t h i s  t o p i c .  



system, in the  1 inear  approximation of the  AIDS demand system the  price index i s  
taken t o  be the  share-weighted sum of the logarithms of market prices: 

The parameters t o  be estimated a r e  denoted by a ,  y ,  P ,  and 6 .  In principal 
one can impose both homogeneity and Slutsky symmetry by the judicious placement 
of 1 inear  r e s t r i c t i o n s  on the  parameters of the  system. The GLSS data, however, 
contain 1 imi ted i  nformation on nonfood prices.  Consequently, i t  i s  necessary t o  
omit the  prices of nonfood i  tems and assume homogeneity without e i the r  tes t ing  
or  formal ly imposing the  condition. This reduces the eff iciency of estimation 
re l a t ive  t o  a  f u l l  information system, and introduces an unknown bias 
proportional t o  the  corre la t ion  of nonfood and food pr ices .  Symmetry, however, 
can be imposed using cross-equation res t r i c t ions .  We include s ix  commodity 
groups in the system: maize, r i c e ,  mi l l e t  and sorghum, cassava, other roots and 
tubers,  and a1 1 o ther  foods. Nonfoods a re  impl i c i t l y  included as we1 1 using the 
adding-up property of budgets and homogeneity. This grouping, however, i s  
dropped from the  estimation; given the  other s ix  equations, plus expenditures, 
the seventh equation i s  redundant, and including i t  would render the covariance 
matrix. of the disturbances s ingu la r .  

Clearly the use of a  theore t i ca l ly  consistent  demand system provides an 
advantage over the  previous approach; f o r  example, by a1 lowing the imposition of 
symmetry. On the  other  hand, i t  does not eas i ly  allow one to  distinguish long- 
r u n  from short-run parameters. As mentioned, however, the main reason fo r  
introducing t h i s  a l t e rna t ive  i s  t o  indica te  the robustness of previously reported 
r e s u l t s .  As can be noted in Table 21, compensated own-price parameters derived 
from the  AIDS system a re  comparatively large in absolute value. This i s  
consistent  with the  long-run est imates indicated in Table 20. There are,  
however, a  few unexpected cross-pr ice  terms, including the complementary 
re la t ionship  between maize, and mi 1 l e t  and sorghum impl ied by the negative cross- 
price e l a s t i c i t i e s .  Similarly,  cassava and maize appear t o  be complements in 
t h i s  data s e t .  The response here may be considered t o  be a long-run response, 
and hence a ref1 e c t i  on  of regional ecological pat terns.  

As indicated in Appendix Tables 1 through 3 ,  the r e su l t s  are not 
par t icular ly  sens i t ive  t o  a1 t e rna t ive  assumptions. Removal of the correction for  
zero consumption, f o r  example, does not change the r e s u l t s  appreciably (Appendix 
Table 1 ) .  A1 t h o u g h  n o t  i 11  us t ra ted ,  the r e s u l t s  a1 so do not change qua1 i  ta t ive ly  
i f  symmetry r e s t r i c t i o n s  are  not imposed. The inclusion of quarterly dummy 
variables (Appendi x Tab1 e 2)  reduces the  maize price responsiveness, but does not 
change the re la t ionship  of m i l l e t  and sorghum or of cassava. Similarly, 
disaggregation of the data does n o t  change the apparent compl ementari ty.  For 
example, Appendix Table 3 indica tes  the  r e su l t s  f o r  the  savannah subsample. 





5.  CONCLUSIONS 

The conclusions of t h i s  study f a l l  into two broad categories: those 
pertaining t o  food consumption pa t t e rns  in Ghana and those pertaining t o  f i e ld  
and data coll  ection methodology. Regarding the former, a few generalizations can 
be made on price response although the estimates are hindered by limited 
systematic price variance within any agroecological zone. 

Despite extensive subs t i tu t ion  between commodities, ca lor ie  avai labi 1 i  t y  a t  
the household level responds t o  gra in  prices.  This i s  par t icular ly  t rue in the 
savannah zone where prices of mil 1 e t  and sorghum as we1 1 as  maize a re  important. 
Elsewhere as well the  net impact of a maize price increase i s  a decline in 
household c a l o r i e s ,  b u t  a t  a smal l e r  r a t e .  

Increases in cassava pr ices  are  most l ike ly  t o  lead to  reductions of 
ca lor ies  available in the fo res t  regions. Note tha t  the price of calories  from 
cassava i s  not only nearly always lower than grains b u t  i s  also l e s s  seasonal, 
in keeping with i t s  year-round a v a i l a b i l i t y .  While there i s  l i t t l e  likelihood 
tha t  the government can d i rec t ly  influence the pr ice  of cassava through market 
s t ab i l i za t ion  o r  pr ice  subsidies,  programs t h a t  reduce the  cost  of transport,  o r  
the amount of spoilage, will  have a s igni f icant  e f f e c t  on the ca lor ie  
avai 1 abi 1 i  t y  a t  the  household 1 eve1 . Simi 1 a r ly ,  improvements in cassava 
production o r  - t o  be l e s s  opt imis t ic  - increases in pest infes ta t ions  will have 
a comparatively large e f fec t  on food energy a v a i l a b i l i t y .  Such resul t s  can 
contr ibute t o  the  establ  i  shment of agr icul tura l  research p r i o r i t i e s  in a manner 
s imilar  t o  the estimates of the net-price and cross-price ef fec ts  on nutr i t ion 
suggested by Pinstrup-Andersen, Londono, and Hoover (1976) .  

A number of cases indicate t h a t  a price increase will  lead t o  an increase 
of ca lo r i e  a v a i l a b i l i t y .  This i s  the case with r i ce  and with yams in the 
savannah. These foods are  r e l a t i v e l y  expensive sources of food energy (Table 8). 
Hence, when these prices increase,  households subs t i tu te  in to  cheaper ca lor ie  
sources. I t  i s  plausible tha t  t h i s  may lead t o  a net increase of calories.35 

The comparatively large net  e f f e c t s  of food prices on energy avai labi l i ty  
are somewhat surprising i n  1 ight  of the diverse Ghanaian d ie t  and the price 
e f fec t s  documented in the  food demand s tudies  above. Diversity of diet  means 

35 I t  should be noted tha t  s ince large numbers of rural savannah households are 
producers and s t o r e r s  of one o r  more of these commodities, such price responses 
may re f l ec t  short-run wealth e f f e c t s  via the impact of pr ice  changes on stored 
produce, in addition t o  subs t i tu t ion  e f fec t s .  Renkow (1990) presents s imilar  
resul ts  f o r  some semi ar id  regions of India. 



tha t  households have the option of subst i tut ing between commodities as t h e i r  
r e la t ive  costs  s h i f t .  The fac t  tha t  Ghanaian consumers take advantage of t h i s  
i s  confirmed by the  price e l a s t i c i t i e s  from the long-run and short-run demand 
regressions (reported i n  Table 20) as we1 1 as those derived from the Almost Ideal 
Demand System (Tab1 e 21) . These regressions indicate that  households in Ghana 
are very responsive t o  pr ices .  

I t  i s  noteworthy t h a t  the rankings of the costs of calories by crop vary 
over time as  we1 1 as  over regions. I t  i s  also noteworthy that  households appear 
t o  be very r e l i a n t  on food purchases, even households tha t  produce food crops. 
Other facets  of t h e  data also point to  more e f f i c ien t  marketing and storage 
networks than i s  often assumed. For example, bulky root crops provide a 
substanti a1 port i on of energy even for  urban (and middle income) households. 
This n o t  only indicates  preferences that depart from stylized dietary s h i f t s  in 
other regions of t h e  world, b u t  a lso implies that the volume of food moving into 
the marketplace i s  substanti  a1 . 

Postharvest crop losses as reported by households in the GLSS sample are 
roughly 5 percent of harvests and, therefore,  around 10 percent of on-farm 
storage. This r e s u l t  i s  extremely close t o  tha t  obtained from two other regional 
surveys in 1989 and 1990 (Alderman and Shively 1991). Differences between the 
household's own assessment of such losses and that  of national and international 
agencies 1 i kely account f o r  much of the difference between calorie avai labi l i ty  
estimates derived from the  household survey and those reported el sewhere. While 
the GLSS r e s u l t s  imply high and skewed food intakes, food balances sheets 
indica te  tha t  food a v a i l a b i l i t y  in Ghana i s  among the lowest in the world. If 
the  l a t t e r  i s  t r u e ,  then measures t o  increase aggregate supply might be necessary 
especial ly i f  - contrary t o  current evidence - the low supply i s  putting upward 
pressure on p r ices .  On the  other hand, i f  the  GLSS resul ts  can be verified - the 
range of reported intakes i s  such tha t  one cannot be completely confident -food 
securi ty i s  more transparently an issue of purchasing power and resource control.  

The equations tha t  predict household or per capita expenditures as a 
function of a sse t s  and household composition show that  households that  are headed 
by women have 1 ower expenditures than other households with similar assets .  
Moreover, the cal  o r i  e regressions a1 so indicate tha t  these househol ds do n o t  
a l locate  more resources t o  food - contrary to prevailing evidence in other 
countries.  I t  i s  noteworthy, however, tha t  t h i s  result  i s  mainly due t o  
expenditure pa t t e rns  in the  savannah, a region where a high proportion of 
households are headed by women, and where nutr i t ion levels  as measured by 
anthropometrics a r e  also 1 ow re la t ive  t o  those predicted by expenditure levels. 

Turning t o  methodological issues,  the fa i lu re  t o  include quanti t ies  in a 
survey of a rural -based economy creates a number of d i f f i cu l t i e s ,  including some 
t h a t  go beyond t h e  special concerns of food pol icy. As mentioned previously, due 
t o  the omission of information on the ra te  of stock ut i l iza t ion between the f i r s t  
and second interviews, one has to  assume a ra te  of stock drawdown rather than 
analyze whether, and t o  what degree, the r a t e  depends on price. Only with such 
assumptions can one r e l a t e  the purchase data t o  price information. Moreover, as 
food purchase and consumption data are reported only in value terms, there i s  a 



poor mapping t o  quant i t ies ;  since the respondent does not indicate which month's 
p r ice  is  used t o  estimate annual expenditures, any attempt t o  derive quanti t ies 
by dividing one by the  other compounds any other sources of er ror .  Furthermore, 
i t  is  l i ke ly  t ha t  households give more accurate responses using a shorter  period 
f o r  stock recall  (Scott and Amenuvegbe 1990). Such marginal recall  of both 
purchases and drawdowns would a1 so provide an opportunity f o r  the  'interviewer t o  
f 1 ag m i  sunderstandi ngs regarding the answers t o  the annual recal l  and, hence, 
obtain more accurate information on to ta l  farm prof i ts  as well as of food 
consumpti on. 

Simi 1 ar ly ,  respondent er ror  might be reduced i f  the recall  period i s  fixed. 
I t  may be unnecessary t o  ask the respondent how often a purchase is  made of a 
food consumed i f  the  recal l  covers a fixed - and brief - gap between interviews, 
and the  respondent i s  notif ied on the f i r s t  v i s i t  tha t  he o r  she will be asked 
about subsequent purchases a t  the next interview. This would then reduce the 
apparent tendency t o  confuse the amount of food used in a given period with the 
amount used each time it is eaten (purchased) i n  tha t  period. Moreover, when 
consumption i s  reported in  quanti t ies,  an a l e r t  interviewer i s  more l ike ly  t o  
note an inconsistency and t o  verify the respondent's understanding. This might 
reduce, f o r  example, the chance t ha t  the recall includes foods used f o r  home 
enterpr ises  or  f o r  ceremonies and social obligations outside the  household. 

For those households who do not purchase an item, greater  accuracy might 
a1 so be obtained i f  home consumption i s  reported in quantity terms. This would 
be consistent  with the  manner in which data is collected in regards t o  market 
surplus and seed ut i  1 ization. Producer households often a re  unfamiliar with 
measurements of the  value of t h e i r  production o r  the area they cult ivated,  b u t  
they generally know the  volume they harvested. 

I t  would a l so  be useful t o  col lec t  prices along with quant i t ies  of purchased 
goods - a t  1 eas t  f o r  the main i tems i n  the Ghanaian budget. From the perspective 
of food pol icy analysis ,  this would a1 low direct  test ing of differences of prices 
by household charac te r i s t i c s  o r  by volume purchased. Moreover, given the 
apparent frequency of purchases reported in the survey even by producers, this 
means col lec t ing price information would provide more observations -and possibly 
more accuracy - than the three per cluster  obtained in the market price survey. 

As mentioned above, while expenditures as reported i n  the survey are broadly 
useful f o r  welfare analysis ,  there are indications that  estimates of the money 
metric of household welfare (income or expenditures) may be systematically biased 
due t o  inaccuracies i n  the food consumption data. To a degree, analysis of the  
f i r s t  yea r ' s  GLSS data points t o  inconsistencies in other data available f o r  
Ghana. For example, the data indicate the range of uncertainty on such basic 
information as  t o t a l  national food production and the 1 i kely level of consumption 
under scenarios of income growth. Over rounds, these uncertainties a re  l ike ly  
t o  be narrowed, but i t  remains important that  individuals responsible f o r  data 
col lec t ion remain i n  close contact w i t h  those involved in  analysis  i n  order t o  
f u l l y  r e a l i z e  the potential of the  GLSS ongoing data collect ion.  



There i s  also some uncertainty regarding household def in i t ion.  While the 
implications of errors in household l i s t i ng  on incomes and consumption i s  
generic, the  problem i s  worse i f  there i s  a systematic e r r o r  due t o  an 
inappropriate working definition of households as economic and consumpti on units.  
The number of one- and two-family households in the GLSS data i s  surprising and 
needs veri f i cation. 

Finally, the study reinforces the view tha t  i t  i s  possible t o  use cross- 
sectional surveys t o  derive information on price response. Moreover, there i s  
evidence t ha t  short-run as well as long-run prices can be derived with such 
information. While the approach differs from fixed e f fec t s  estimates in general, 
they provide similar information using a more commonly available source of data. 
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