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EXECUTIVE SUMMARY 

Social indicators  fo r  Ghana re f lec t  the cumulative impact of economic 
mismanagement since independence as much as  current pol i c i  es. Indeed, many 
of the  po l ic ies  inn place since 1983 represent a major break w i t h  the 
previous decade. By a number of measures, t h i s  economic recovery program has 
been successful in turning the economy around; G N P  per capita has grown every 
year since 1983, a sequence which i s  unprecedented in  post-independence 
history.  The magnitude of the  decline pr ior  t o  the  recovery program was 
su f f i c i en t l y  large,  however, t ha t  t h i s  appreciable progress i s  s t i l l  only a 
par t i  a1 recovery. 

This r e  o r t  presents data based on the  Ghana Living Standards Survey 
f i r s t  year P 1987-88), which indicate tha t  levels  of malnutrition in Ghana 
remain re1 a t ive ly  high compared t o  other African countries. The nutr i t ional  
s t a tu s  of children i s  nevertheless improved compared t o  a variety of data 
covering the  period 1982-86. These anthropometric measures of nutri t ional  
s t a t u s  show a strong regional pat tern ,  with malnutrition increasing roughly 
from south t o  north. 

Econometric analysis  a1 so revealed strong e f f ec t s  of househol d composi - 
t ion  and intergenerational e f f ec t s  through the mother's height. Since t h i s  
l a t t e r  e f f ec t  i s  f a r  larger  than the similar  posit ive correlat ion of height- 
for-age and the  f a t h e r ' s  height, i t  i s  l ike ly  t o  indicate the  influence of 
the  womb environment more than genetics and, a s  such, a lagged nutr i t ional  
e f fec t .  No gender bias was observed, consistent  with other African evidence. 
Level s of chronic ma1 nutr i t ion (1 ow height-for-age) but not acute ma1 nutri  - 
t i  on (weight-for-age) decrease as  income increases, a1 though the  s t a t i s t i c a l  
precision of this re la t ionship  is  comparatively low. There i s ,  however, a 
strong e f f ec t  of income on body mass indices (BMI) fo r  adult  women. The 
study a l so  indicates  t ha t  BMI decreases with higher par i ty ,  which was 
introduced in to  the  analysis  as  an instrumented variable t o  control f o r  
individual heterogeneity and possible reverse causal i  t y  . 

While the  posi t ive  re la t ionship  between income and nutr i t ional  levels  
observed in t h i s  study may be deemed obvious, i t  is  surprisingly d i f f i c u l t  t o  
demonstrate and often contradicted. The resu l t s ,  however, confirm a simi 1 a r  
study based on C6te d l Ivo i r e  data. Many of the long-term impacts of current 
economic pol i  c i  e s ,  a1 though introduced fo r  reasons other than nutr i t ion,  wi 11 
l ike ly  a f f ec t  nu t r i t ion  through this income relat ionship.  A revival of 
Ghana's once noteworthy educational system may a1 so a f fec t  nutr i t ion via 
income, ra ther  than d i rec t ly  sh i f t ing  the effectiveness of input u t i l i za t ion .  



FOREWORD 

The e f f e c t s  o f  macroeconomic and sec tora l  p o l i c i e s  on the  poor a re  a  
subject  o f  inc reas ing  concern, especi a1 l y  i n  sub-saharan A f r i ca ,  where 
research on the  c h a r a c t e r i s t i c s  and behavior o f  the  poor has been lack ing .  
I n  response t o  the  need t o  b e t t e r  i d e n t i f y  the  poor so as t o  determine the  
e f f e c t  o f  p o l i c y  re form on vulnerable households, CFNPP i s  undertaking a  
number o f  s tud ies  on the  causes and c h a r a c t e r i s t i c s  o f  poverty, food insecu- 
r i t y ,  and m a l n u t r i t i o n  i n  sub-saharan Af r ica ,  as we l l  as analyses o f  house- 
ho ld  behavior and dec is ion  making. These are designed t o  se t  t he  stage f o r  
f u r t h e r  research concerning how po l  i c y  re form measures have a f f e c t e d  we1 fare. 

This  f i r s t  CFNPP Working Paper on n u t r i t i o n a l  s ta tus  and i t s  determinants 
w i  11 be fo l lowed by o ther  pover ty  analyses i n  Ghana and e l  sewhere throughout 
t he  region. The work contained i n  t h i s  study w i l l  a l so  feed i n t o  modeling 
e f f o r t s  now underway i n  Ghana as p a r t  o f  a  mu l t i coun t r y  case study t o  
determine t h e  e f fec t i veness  o f  macroeconomic and sec tora l  adjustment programs 
and t h e i r  d i s t r i b u t i o n a l  and welfare imp l ica t ions .  The ove ra l l  research i n  
Ghana i s  being undertaken under a  Cooperative Agreement between CFNPP and the  
A f r i c a  Bureau o f  t h e  U.S. Agency f o r  I n t e r n a t i o n a l  Devel opment (USAID). 
However, t h i s  p a r t i c u l a r  study on n u t r i t i o n  i n  Ghana was j o i n t l y  f inanced by 
the  Socia l  Dimensions o f  Adjustment U n i t  o f  the  World Bank and the  A f r i c a  
Bureau o f  USAID. 

I thaca, New York 
A p r i l  1990 

David E. Sahn 
Deputy Di rec to r ,  CFNPP 



1. INTRODUCTION 

Whi 1  e  economists general l y  assume t h a t  changes i n  household incomes are 
unambiguous i n d i c a t o r s  o f  changes i n  t he  we l fa re  o f  the  household, many 
planners and government o f f i c i a l s  consider hea l th  and n u t r i t i o n a l  s ta tus  as 
add i t i ona l  i n d i c a t o r s  o f  soci a1 we1 fare.  This r e f l e c t s  both po ten t i  a1 
ex terna l  i t i e s  from hea l th  improvements as we1 1  as s o c i e t i e s '  s p e c i f i c  
avers ion t o  ma1 n u t r i  t i o n  (Tobin 1979). Consequently, in fo rmat ion  on the  
n u t r i t i o n a l  s ta tus  o f  a  popu la t ion  provides in fo rmat ion  on the  hea l th  o f  t he  
economy. Moreover, i n s i g h t s  i n t o  the  e t i o l o g y  o f  undernu t r i t i on  a s s i s t  
planners i n  e f f e c t i v e l y  meeting t h e i r  soc ia l  ob jec t ives .  

There i s  c l e a r l y  a  bas is  f o r  concern f o r  hea l th  and n u t r i t i o n  i n  Ghana. 
L i f e  expectancy a t  b i r t h  i n  1987 was on ly  54 years (World Bank 1989). This  
i s  i d e n t i c a l  t o  t he  average f o r  a1 1  low income countr ies,  exc luding I n d i a  and 
China, according t o  World Bank estimates. I n f a n t  m o r t a l i t y  ra tes  are  90 
deaths per  1,000 b i r t h s .  While somewhat lower than the  average f o r  low- 
i ncome countr ies,  t h i  s  f i g u r e  does no t  represent  appreciable progress 
r e l a t i v e  t o  est imates from a decade before. I n  a  r e l a t e d  vein, t he  World 
Development Report f o r  1989 i nd i ca tes  t h a t  food a v a i l a b i l i t y  pe r  c a p i t a  i n  
1986 was n o t  o n l y  one o f  t he  lowest i n  t he  world, i t  was appreciably  lower 
than 10 o r  20 years be fore  (World Bank 1989). 

The comparat ively low l e v e l s  o f  soc ia l  i n d i c a t o r s  r e f 1  e c t  the  cumulat ive 
impact o f  economic mi management s ince independence more than cur ren t  
po l i c ies . '  Indeed, many o f  t he  p o l i c i e s  i n  p lace s ince 1983 represent a  
major break w i t h  prev ious economic p o l i c i e s .  By a  number o f  measures t h i s  
economic recovery program has been successful  i n  t u r n i n g  the  economy around; 
GNP per  c a p i t a  has grown every year  s ince 1983, a  sequence t h a t  i s  unpre- 
cedented i n  p o s t - i  ndependence h i  s to ry .  The magnitude o f  t he  decl i ne p r i o r  t o  
t he  recovery program was s u f f i c i e n t l y  large,  however, t h a t  t h i s  s i g n i f i c a n t  
progress i s  s t i l l  on ly  a  p a r t i a l  recovery. 

One i l l u s t r a t i o n  o f  the  medium-term task can be der ived by no t i ng  t h a t  
GNP per capita dec l ined a t  an average annual r a t e  o f  1.6 between 1965 and 
1987 (World Bank 1989). Assuming a  populat ion growth r a t e  o f  3  percent, a  
f i g u r e  which i s  somewhat lower than the  average f o r  1980-87, i t  would requ i re  
an average GNP growth r a t e  o f  5.8 percent i n  order  t o  res to re  GNP pe r  cap i ta  
t o  i t s  1965 l e v e l  by the  end o f  the  century. There i s  nothing, o f  course, 
magic about t he  year  2000, nor  i s  t h i s  i l l u s t r a t i o n  necessar i l y  robust  t o  
a l t e r n a t i v e  s t a r t i n g  po in ts .  It does, however, p rov ide  an i n d i c a t i o n  o f  t he  
scope o f  t he  r e a l  task  o f  recovery and puts shor t - term measures o f  success i n  

' See Rimmer (forthcoming) f o r  an economic h i s t o r y .  



perspective. Moreover, for  many, fu l l  recovery only implies recovery into 
poverty. Such poverty i s  n o t  a product of current policies, b u t  i s  never- 
theless i t s  challenge. 

One means of addressing th i s  challenge i s  the Program of Actions t o  
Mi t i  gate the Soci a1 Costs of Adjustment (PAMSCAD) designed by the Government 
with d o n o r  support in 1987. Mitigate i s ,  perhaps, an inappropriate word as 
many of the poverty issues the program seeks t o  address predate the recovery 
program. Nevertheless, PAMSCAD addresses a variety of social concerns n o t  
a1 ways 1 inked with economic recovery programs. 

As an input into these and other programs to al leviate  poverty and i t s  
consequences, t h i s  study presents information on nutri t ion in Ghana in 
1987188 as ingicated in the f i rs t -year  data from the Ghana Living Standards 
Study (GLSS) . The indicators of nutri t ion derived from th i s  survey are also 
compared with the limited information available from ea r l i e r  years in order 
t o  provide a perspective on changes in living standards in recent years as 
well as t o  serve as a baseline for  further comparisons. The report also goes 
beyond descriptive s t a t i s t i c s  and investigates the determinants of ma1 nutri - 
t ion.  I t  i s  hoped that  t h i s  analysis can contribute t o  the design of 
nutri t ion programs in Ghana as well as t o  the general understanding of 
househol d behavi or. 

Method01 ogy and descriptive s t a t i s t i c s  covering the enti re survey are 
presented in Republ i c  of Ghana (1989). 



2. THE EXTENT OF MALNUTRITION IN GHANA 

NUTRITIONAL STATUS OF PRESCHOOL-AGED CHILDREN 

During the  period October 1987 t o  September 1988, 30.6 percent of 
preschool children aged under f i ve  years were found t o  be chronically 
malnourished a s  indicated by slow l inear  growth. Using a measure of emacia- 
t ion  o r  wasting, 7.8 percent of this preschool population could be c lass i f i ed  
as  acutely ma1 nouri shed. Before reporting how this national average di s t r i  b- 
utes over age groups, gender, o r  agroecological zones, i t  is  in teres t ing t o  
compare the overall nutr i t ional  s t a tu s  measures w i t h  s imi lar  indicators from 
other countries and with other data from Ghana. This, in t u r n ,  necessi tates 
a di scussi on of method01 ogy, f o r  d i f ferent  researchers chose d i f fe ren t  
c r i t e r i a  f o r  presenting nutr i t ional  s ta tus .  

Most commonly, a low height-for-age re la t ive  t o  a reference population 
i s  used a s  a measure of past o r  chronic malnutrition while low weight-for- 
height indicates  current  o r  acute ma1 nutri t i  on (Water1 ow 1973). Thi s ,  
however, begs the  question of the  def ini t ion of "low." A cutoff point of two 
standard deviations below the  U.S. National Center f o r  Health S t a t i s t i c s  
(NCHS) reference median i s  employed f o r  this study. A1 te rna t i  ve c r i t e r i a  
frequently employed a r e  below 90 percent of reference height-for-age and 80 
percent of reference weight-for-height. These percentages of median cutoff 
points, however, are  not equivalent t o  the  standard deviation c r i t e r i a  
(Waterlow e t  a l .  1977). The differences between the  two c r i t e r i a  are  often 
not t r i v i a l .  For example, using the  percent of median cutoff c r i t e r i a ,  
chronic and acute malnutrition levels  were 19.6 percent and 5.1 percent in 
Ghana i n  1987-88. By t h i s  def ini t ion,  then, levels  of both acute and chronic 
malnutrition a re  two-thirds of what they are,  using- a two-standard deviation 
cutoff point. Since an age invariant  probabil i ty statement can be made using 
the  standard deviation presentation while the  dis t r ibut ion of the  percentages 
of the  reference vary by age and s ize ,  the  former methodology i s  preferred. 

Table 1 presents measures of malnutrition f o r  selected African and Asian 
countries. Ghana and Cote d l Ivo i r e  a re  s t r i c t l y  comparable not only because 
of the s imi la r i ty  of survey methodology but a l so  because the  Ivoirian data 
are  the  only other data from Africa t ha t  use a standard deviation c r i t e r ion  
fo r  determining 1 eve1 s of malnutrition. To broaden the  scope of comparison, 
Table 1 a l so  includes a percent of median cutoff indicator  of malnutrition i n  
Ghana a s  well a s  an indicator  in terms of weight-for-age. 

Chronic malnutrition i s  much higher in Ghana than in i t s  immediate 
neighbor t o  the  west, although levels  of acute malnutrition are  similar .  
This pattern may r e f l e c t  the  f ac t  t ha t  i n  1986 the Ivoirian economy had 
declined sharply from previous years w h i  1 e Ghana i n  1987-88 had experienced 



Table 1 - Ind icators  o f  Ma lnu t r i t i on  i n  Selected Developing Countries 

Country 

Chronic Acute a 
Undernutr i t ion Undernutri t i o n  Underweight 

Survey Year Rural Urban Rural Urban Rural Urban 

Ghana 

Cdte d l Ivo i re  1985 18.4 11.3 6.5 5.0 . . . . 
1986 19.4 11.2 6.8 8.4 . . . . 

Cameroon 1977 22.4' 15.76 l.lb 0.7" 23. od 12.1d 

L iber ia  1976 20.2' 13.8' 1 .6b 1.7" 25.5d 20.5~ 

Togo 1977 20.5' 11.4' 2.3b 0 . 8 ~  16.5 8.9 

Sierra Leone 1977 26.6' 13.8' 3.2b 2.4b 32.4 21.3 

Mauritania' 1974 . . . . 9.9b . . . . . . 
1975 . . . . 6.1b . . . . . . 

Burkina ~aso '  1974 48.0' . . 9.1b . . . . . . 
1975 43.8' . . 8.1b . . . . . . 

Kenya 1977 28.76 . . 4.4b . . . . . . 
S r i  Lanka 1976 34.7' . . 6.6b . . 42.0 .. 

1976 44.0 . . 8.4 . . . . . . 
1980-82 36.3 . . 13.8 . . . . . . 

Nepal 1975 51 -9' . . 6.6b . . 49.9 . . 

Sources: USAID (1975, 1976a, 1976b, 1977a, 1977b, 1977~1, USHEU (1974, 19751, Kenya (19791, Sahn (1987, 
1988). Table adapted from Kunar (1985). 

' Children belou 90 percent o f  reference height-for-age. 
Chi ldren belou 80 percent o f  reference ueight-for-height.  
Chi ldren belou 75 percent o f  reference weight-for-age, except uhere noted. 
Chi ldren belou 80 percent o f  reference ueight-for-age. ' Surveys covered only  the r u r a l  sedentary populat ion o f  tha t  pa r t  o f  each country estimated t o  be most 
a f fected by the drought. The af fected zone var ied from a r e l a t i v e l y  small pa r t  o f  Burkina Faso t o  nearly 
a l l  o f  Niger. Geographical coverage f o r  the area was about one-third. 



appreciable recent  growth. Thus, they may have reached s i m i l a r  l e v e l s  o f  
shor t - term ma1 n u t r i  t i o n  from d i f f e r e n t  antecedents. This conjecture i s  
supported by the  f a c t  t h a t  acute m a l n u t r i t i o n  i s  h igher  i n  CGte d i I v o i r e  i n  
1986 than the  prev ious year, al though the  s t a t i s t i c a l  s i gn i f i cance  o f  t h i s  
d i f f e r e n c e  i s  n o t  known. 

The percentage o f  Ghanaians who are below 90 percent o f  the  reference 
he igh t  i s  roughly s i m i l a r  t o  the  percentage i n  o ther  West A f r i can  countr ies, 
except Burkino Faso. The A f r i can  l e v e l s  are, however, f a r  be1 ow the  1 evel s  
o f  chronic  m a l n u t r i t i o n  i n  South Asia. Thus, i t  i s  somewhat s u r p r i s i n g  t h a t  
the  percentage o f  c h i l d r e n  i n  Ghana who are  below 80 percent o f  t h e  standard 
f o r  we igh t - fo r -he igh t  i s  c l o s e r  t o  t h e  l e v e l s  i n  Ne a1 and S r i  Lanka than t o  
those i n  S i e r r a  Leone, Togo, L iber ia ,  and Cameroon.' Current acute ma lnu t r i -  
t i o n  i n  Ghana i s  a l s o  s i m i l a r  t o  r u r a l  Mal i  and Maur i tania i n  post-drought 
recovery years b u t  s u b s t a n t i a l l y  l ess  than i n  those count r ies  o r  neighboring 
count r ies  dur ing  the  1974 drought. A comparison w i t h  nat ionwide surveys i n  
Lesotho and Swazi 1 and (USAID 1986, 1977), f o r  which an urban r u r a l  breakdown 
i s  no t  ava i lab le ,  revea ls  a s i m i l a r  pat tern;  t he  Southern A f r i c a n  count r ies  
had 1 evel s  o f  chronic  ma1 n u t r i  t i o n  roughly comparable t o  Ghana bu t  had l e v e l s  
o f  acute m a l n u t r i t i o n  t h a t  were f a r  lower. Table 1 ind ica tes ,  furthermore, 
t h a t  t h e  percentage o f  Ghanaian c h i l d r e n  who are underweight, e i t h e r  due t o  
c u r r e n t  o r  pas t  ma lnu t r i t i on ,  i s  a l so  h igh  r e l a t i v e  t o  most o f  t he  A f r i can  
count r ies  f o r  which comparable data are  ava i lab le .  

Despite the  r e l a t i v e l y  h igh  cu r ren t  l e v e l s  o f  m a l n u t r i t i o n  i n  Ghana, the  
s i t u a t i o n  appears t o  have improved compared w i t h  e a r l i e r  years i n  t h e  decade. 
For example, a nat ionwide survey o f  14,000 c h i l d r e n  conducted by the  N u t r i -  
t i o n  Department, M i n i s t r y  o f  Health, and UNICEF i n  November and December 1986 
found t h a t  58.4 percent  o f  preschool c h i  l g ren  f e l l  below 80 percent o f  NCHS 
weight-for-age standards (Levinson 1988). This i s  roughly tw ice  the l e v e l  
o f  the  f i r s t  na t i ona l  survey c a r r i e d  out  i n  1961-62. The cu r ren t  study found 
t h a t  31.4 percent  o f  c h i l d r e n  f e l l  below 80 percent o f  t h e  weight-for-age 
standard. This  impl ies,  then, t h a t  m a l n u t r i t i o n  has decl ined s ince 1986 bu t  
remai ns above t h e  1 evel s  repor ted  f o r  t he  e a r l y  p o s t - i  ndependence years. 
Note t h a t  t h e  weight-for-age standard cannot d i s t i n g u i s h  between chronic and 
acute m a l n u t r i t i o n .  Many o f  t he  c h i l d r e n  who appeared malnourished i n  1986 
were l i k e l y  s tunted dur ing  the  per iod  o f  low food a v a i l a b i l i t y  f o l l o w i n g  the  
1983 drought and bush f i r e s .  By 1987 most, bu t  n o t  a1 1, o f  these cohorts 
would have l e f t  t he  preschool bracket.  

Another i n d i c a t i o n  o f  t h e  changing p a t t e r n  o f  m a l n u t r i t i o n  i n  t he  decade 
comes from data c o l l e c t e d  by the  Catho l ic  R e l i e f  Service. While these data 
s u f f e r  from s e l e c t i o n  b ias-- the r e s u l t s  a re  based on c h i l d r e n  who attended 

In te rcoun t r y  comparisons are no t  1 i ke ly  t o  r e f l e c t  e thn i c  d i f fe rences.  
It i s  w ide ly  observed t h a t  growth o f  middle c lass  c h i l d r e n  i n  var ious 
coun t r i es  conforms t o  t h e  i n t e r n a t i o n a l  standards a t  l e a s t  u n t i l  t h e  pre-  
puberty  growth spur t .  

D e t a i l s  o f  t h i s  study have n o t  y e t  been published. 



cl inic-based feeding centers--the information in Figures l a  and l b  indicates 
the  sever i ty  of the  nutr i t ional  problem between 1982 and 1984 r e l a t i ve  t o  the  
beginning of the  decade o r  t o  1986. The CRS data use the  3rd percenti le from 
Harvard weight-for-age standards. These are  roughly comparable t o  80 percent 
of NCHS weight-for-age standards. Consequently, the  1986 National Nutrition 
Survey appears high re la t ive  t o  CRS data f o r  t ha t  year, while the  GLSS data 
a re  s imi la r  t o  the  most recent year of the  CRS se r ies .  

Table 2 breaks down the GLSS data by age and by gender. While i t  i s  
often observed t ha t  g i r l s  in South Asia are  more l ike ly  t o  be malnourished 
than a re  boys, females do not appear t o  be a t  a r e l a t i ve  disadvantage in 
nu t r i t ion  i n  Africa i n  general (Svedberg 1988) nor i n  Ghana i n  specif ic .  
Levels of acute malnutrition f o r  boys are  appreciably higher than f o r  g i r l s  
in the 6-24-month age brackets. This i s  the case fo r  the most severe cases 
(Z-scores l e s s  than -2) as well as more moderate cases (Z-scores between -2 
and -1). The gap closes and actual ly  reverses i n  the  older age bracket. 
This age bracket, however, has re la t ive ly  l i t t l e  acute malnutrition. On the  
other hand, the  older children have the  highest levels  of chronic malnutri- 
t ion consistent  with the view tha t  low s ta tu re  represents the  cumulative 
e f f ec t s  of nutr i t ional  shocks. In a s imilar  vein, levels  of chronic mal- 
nu t r i t ion  f o r  youngest children do not d i f f e r  from levels  of current  
malnutri t ion,  a s  the  only past these children have i s  a recent past .  

Table 3 indicates t ha t  malnutrition i s  par t icular ly  high in the savannah 
agroecol ogical zone.5 T h i s  i s  consistent  with s tudies  t h a t  report  higher 
levels  of malnutrition i n  the  northern regions e a r l i e r  in the  decade 
(Levinson 1988, CRS 1987). This pattern was a lso  observed in the  ear ly  1960s 
(Rimmer forthcoming) . Greater Accra has the 1 owest 1 eve1 s of both acute and 
chronic malnutrition in the  current study. The remainder of the coastal 
agroecol ogical zone has appreciably 1 ess  chronic ma1 nutri t i  on than the  fo res t  
o r  savannah regions b u t  has re la t ive ly  high levels  of chronic malnutrition. 
Note, however, t ha t  the  ce l l  s i z e  f o r  each ecological zone i s  f a i r l y  small. 
Thus, confidence in te rva l s  are  wide. 

Levels of malnutrition by per capi ta  expenditure deci les  a re  indicated 
in Table 4. The deci les  were ranked using a pooled sample of a l l  children 
below f ive  years. Since rural areas are  re la t ive ly  poorer, children in the 
1 ower deci 1 es  are  disproportionately from rural regions (including those 
c l a s s i f i ed  a s  semiurban). Using t h i s  manner of ranking, the  urban and 
nonurban populations in a given deci l e  have the  same real  expenditures. This 
would not be the  case i f  rankings were based only on re la t ive  expenditures 
within a sector .  The data indicate t ha t  a t  a given expenditure level ,  urban 
children are  l e s s  l ike ly  t o  be e i t he r  stunted or  wasted. This may r e f l ec t  
differences i n  sani ta t ion and access t o  health care. There may be an element 
of se l f -se lect ion of parents in to  urban areas a s  well. 

A1 though the  sample was not designed f o r  regional comparisons, malnutri- 
t ion  appears higher i n  the  three  northern regions compared t o  savannah 
agroecol ogi cal zones wi th i  n other regions. 



Figure la - Weight-for-Age of Children Ages 7-42 Months Attending Clinics by 
Month, 1980-83 (percent below 3rd percentile of Harvard W/Age 
standard) 

I I I I I I I I I I I I 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Month 

Source: Catholic Relief Service Growth Surveillance System: Annual Report 
1986. Accra, September 1987. 



F igu re  l b  - Weight- for-Age o f  Ch i l d ren  Ages 7-42 Months A t t end ing  C l i n i c s  by 
Month, 1984-86 (percent  below 3 r d  p e r c e n t i l e  o f  Harvard \/Age 
standard) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Month 

Source: C a t h o l i c  R e l i e f  Serv ice  Growth S u r v e i l l a n c e  System: Annual Report  
1986. Accra, September 1987. 



Table 2 - Nutritional Indicators by Age and Gender, Ghana, 1987-88 (percent 
of c e l l  population in each category) 

Category 
Aqe Group ( in  months) 

0 - 6 6 - 12 12 - 24 24 - 60 A1 1 

Females 
Hei ght-for-Agea 

Z-Score <= -2 
-2 < Z-Score <= -1 
-1 < Z-Score <= 0 
0 < Z-Score <= 1 
1 < Z-Score <= 2 

Z-Score > 2 

Source: GLSS data.  

a Low height-for-age Z-score indicates chronic undernutri t ion.  
Low weight -for-hei ght Z-score indicates acute undernutri t i on. Some percen- 
tages may not add t o  exactly 100.00 due t o  rounding. 



Table 3 - N u t r i t i o n a l  I n d i c a t o r s  by Agroecological Zone and Gender, Ghana, 1987-88 

Ma1 es Femal es A1 1 
Percent Percent Percent Percent Percent Percent 
w i t h  w i t h  w i t h  w i t h  w i t h  w i t h  

Chronic Acute Chronic Acute Chronic Acute 
Agroecol og i  c a l  Ma1 nu- Ma1 nu- Ma1 nu- Ma1 nu- Ma1 nu- Ma1 nu- 

Zone Number tri t i o n  t r i t i o n  Number t r i t i o n  t r i t i o n  Number tri t i o n  t r i t i o n  

Coast 
(exc luding Accra) 256 27.6 7.4 298 21.8 9.1 554 24.0 8.3 , 

w 
0 

Greater  Accra 150 20.7 6.7 113 23.9 6.2 263 22.0 6.5 

Forest  53 1 34.1 7.7 559 32.7 6.4 1,090 33.4 7.1 

Savannah 275 35.3 12.0 26 1 36.8 6.9 536 36.0 9.5 

Source: GLSS data. 

Notes: Chronic m a l n u t r i t i o n  r e f e r s  t o  height- for-age Z-score l e s s  than -2.0; acute m a l n u t r i t i o n  r e f e r s  t o  
we igh t - fo r -he igh t  Z-score l e s s  than -2.0. 
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I t  i s  somewhat surprising that  Table 4 reveals no clear  pattern of 
nutritional s ta tus  by expenditure levels. There i s  only a s l ight  tendency 
toward lower levels of chronic malnutrition as expenditure per capita 
increases. Moreover, the pattern i s  clearly not monotonic. There i s  no 
pattern a t  a1 1 regarding acute ma1 nutri t i  on. Whi 1 e small cell  sizes again 
reduce the accuracy of any deci l e  average, aggregation into quinti les  does 
not lead to  a different picture. Similarly, the picture does not change i f  
households are ranked by expenditures rather than the ranking being construc- 
ted on an individual basis according t o  the expenditures of the household in 
which the individuals l ive.  

I t  i s  useful t o  discuss these resul ts  in the context of the Demographic 
and Health Survey (DHS), which was also conducted by the Ghana S ta t i s t i c  
Survey in 1988 (Ghana S t a t i s t i c  Survey). The DHS reports 1 eve1 s of malnutri - 
tion among 1,841 children between the ages of 3 and 36 months. The 30 
percent of the sample reported with chronic malnutrition i s  comparable to  the 
data reported here for  children in the same age bracket. While the survey 
did n o t  have data on income or expenditure, the regional breakdown indicated 
higher levels of malnutrition in the North, and two Upper Regions, comparable 
to  the savannah agroecological zone in th i s  paper. The study also indicated 
relatively high levels of malnutrition in the Central Region, regional 
breakdown which i s  not indicated in the current study. Also, the overlapping 
study provides verification of the absence of any gender specific pattern of 
nutri t ion. 

Other tabulations indicated in the DHS anticipate resul ts  investigated 
using mu1 t iva r i a t e  techniques, which are reported below. For example, the 
report indicates tha t  children who are f i r s t  born or  who were born more than 
two years a f t e r  thei r 01 der s i  bl ing are less  1 i kely to  have e i ther  chronic or 
acute malnutrition. Children who recently had diarrhea have higher rates of 
malnutrition, although the s t a t i s t i c a l  significance of th i s  and similar 
differences i s  not indicated. Finally, the DHS reveals a pronounced differ-  
ence in the rates  of malnutrition of children whose mothers have more than a 
middle level of education. Differences a t  lower levels of education, 
however, are  less  apparent. Nor i s  i t  possible t o  say whether the effect  of 
education works through child care or through the presumably higher incomes 
of the more educated households. 

NUTRITIONAL STATUS OF ADULTS 

Relatively l i t t l e  attention i s  given to  the nutritional s ta tus  of adults, 
in part because they are less  vulnerable to  severe consequences of under- 
nutri t ion. Indeed, Seckler (1982) argues that  smallness in adults i s  
actually ada t ive  (see also Beaton 1989). On the other hand, McGuire and 
Austin (1987 ! present evidence of economic and health consequences of bein 
small, as opposed t o  consequences of growth fa1 tering or becoming small. 8 

See Strauss (forthcoming) fo r  a review of nutri t ion and productivity from 
an economist ' s perspective. 



A par t i cu la r  concern is  the  nutr i t ional  s t a tu s  of women as  an indicator  of 
adul t  health a s  we1 1 a s  the  possible consequences f o r  b i r th  outcome and 
subsequent infant  mortal i  t y  (Martorel 1 and Gonzal ez-Cossio 1987, Thomas e t  
a l .  1988). 

One d i f f i c u l t y  i n  studying the  nutr i t ion of adul ts  i s  t ha t ,  t o  a large 
degree, adul t  nu t r i t ion ,  par t icular ly  height, is determined in  chi 1 dhood, 
possibly as  ea r ly  a s  the  f i r s t  two years of l i f e .  As such, there  is re la-  
t i ve ly  1 i t t l e  of current  policy relevance t ha t  i s  indicated by studying adult  
s t a tu re .  While indices such as  the  body mass index (BMI-weight in kilograms 
over height in meters squared) are  re la t ive ly  independent of height, there i s  
l e s s  information on which t o  base expectations f o r  a healthy population. 
Payne (1986), however, reports  a few s tudies  from actuary tab les  i n  developed 
countries,  which indicate t ha t  adul t  mortality risk r i s e s  w i t h  BMI below 19 
o r  20 o r  above 22. Dugdale (1985) o f fe r s  19 as  a lower l imi t  f o r  adequate 
health,  but in view of data from India, Indonesia, and Thailand, Payne 
suggests a lower cutoff a t  18. James e t  a l .  (1988), while s ta t ing  t ha t  any 
standards a r e  t o  a f a i r  degree a rb i t ra ry ,  suggest t ha t  levels  above 18.5 
should be considered normal. They suggest individuals w i t h  levels  below 18.5 
should be subdivided in to  three subgroups, w i t h  those having BMIs below 16 
being c l a s s i f i ed  as  being in a th i rd ,  or  most severe, grade of chronic energy 
deficiency. The Royal College of Physicians (1983) presume a r i sk  f o r  health 
with BMI leve l s  below 18.4 fo r  males and 17.5 fo r  females. This group also 
has a higher cutoff  point f o r  e i t h e r  overweight o r  obesity. 

Table 5 indicates the  dis t r ibut ion of BMI f o r  qdult males and females 
(excluding those reported as  pregnant o r  lac ta t ing ) f o r  urban and rural 
popul a t i  ons fol 1 owing the  cl ass i  f  i  ca t i  on of the Royal Col 1 ege of Physi ci  ans. 
In general,  rural res idents  a re  thinner than t h e i r  urban counterparts. 
Moreover, ma1 e s  a re  1 eaner than females overal l ,  a1 though more women are  
observed i n  the  lowest categories. There is ,  in addition, a surprisingly 
large number of females with BMIs in the higher brackets indicating over- 
weight o r  obesity. Table 6 breaks the population in to  expenditure groups and 
indicates t h a t  increased BMI among adults  i s  more closely associated with 
increased t o t a l  household expenditures than a re  simi 1 a r  measures of nutr i t ion 
among preschoolers. The pattern is, however, not monotonic. Note t h a t  adult  
heights a1 so increase w i t h  current family expenditures. Under the  assumption 
t ha t  adul t  heights a re  influenced by the level of family income i n  t h e i r  
childhood, t h i s  1 i  kely indicates a strong correlat ion of expenditures between 
generations. Reverse causal i  ty--from s ta tu re  t o  expendi tures--i s  1 ogi cal ly  
possible and i n  keeping w i t h  research on productivity referred t o  above, but 
i s  probably not the  only pathway. When individuals a re  ranked by predicted 
income a s imilar  pattern i s  observed. 

In many countries there has been a secular trend toward t a l l e r  genera- 
t ions .  This may be due, in par t ,  t o  income growth as we1 l  as improved health 

/ Lactating women were found t o  have s ignif icant ly  lower BMI than nonlac- 
t a t i ng  women although the  difference i s  small. The difference in the means 
of BMI i s  0.37 ( t=2.9) .  



Table 5 - Ranges o f  Body Mass Ind ices  f o r  Adul ts  Age 20 and Over, 1987-88 
(percent o f  c e l l  populat ion)  

BMIa Range C l  ass i  f i c a t i  onb Urban Rural Pool ed 

Ma1 es 

BMI <= 18.4 

18.4 < BMI <= 19.9 

19.9 < BMI <= 25.0 

25.0 < BMI <= 29.9 

BMI > 29.9 

Females 

BMI <= 17.5 

17.5 < BMI <= 18.6 

18.6 < BMI <= 23.8 

13.8 < BMI <= 28.5 

BMI > 28.5 

Heal th Risk 

Underweight 

Acceptable 

Overweight 

Obese 

Heal th Risk 

Underweight 

Acceptabl e 

Overweight 

Obese 

Source: GLSS data. 

a BMI i s  ca l cu la ted  as the  r a t i o  o f  weight i n  kgs t o  he igh t  squared ( i n  
square cms). 
While BMI c u t o f f  p o i n t s  f o r  a heal t hy  populat ion are s t i  11 p rov i s iona l  , the 
above c l a s s i f i c a t i o n  was proposed i n  1983 by the  Royal College o f  
Physicians i n  London t o  charac ter ize  the  1 i m i t s  o f  t he  acceptable weight 
range f o r  he i  ght-by-gender. 



Table 6 - Body Mass Indices and Adult Heights by Expenditure Deciles 

Males Females 
Urban Rural Urban Rural 

Deci l e  BMI Height Nunber BMI Height Nunber BMI Height Nunber BMI Height Nunber 

Source: GLSS data. 



environments. Such a trend, however, should be modest i n  Ghana given the  
uneven, and o f t e n  negat ive, income growth. Older adu l t s  i n  t he  sample are 
c l e a r l y  shor ter ,  al though t h i s  could a l so  r e f l e c t  t h e  normal process o f  
aging. When he igh ts  are regressed i n  a very simple model us ing age, age 
squared, and 1 o c a t i  on dummy var iables,  a quadrat ic  p a t t e r n  emerges f o r  a d u l t  
males. This  has a peak age between 28-36 years depending on the  age c u t o f f  
a t  t h e  lower t a i l - - t h a t  i s ,  t he  age a t  which an i n d i v i d u a l  i s  considered 
adu l t .  The lower age f o r  t he  t u r n i n g  p o i n t  was associated w i t h  the  h igher  
age f o r  t h e  c u t o f f  (25 years). This p a t t e r n  could, however, be generated by 
the  i n c l u s i o n  o f  males who have n o t  y e t  f i n i s h e d  t h e i r  growth o r  by a f a i r l y  
un i fo rm p a t t e r n  i n  a p o r t i o n  o f  t he  data and a s l i g h t  dec l ine  among the 
o ldes t .  For females the  t ime t rend  i s  l i n e a r  w i t h  o l d e r  women s i g n i f i c a n t l y  
shor ter .  There does, then, appear t o  be some evidence o f  a secular  t rend  i n  
height ,  al though the  data and technique are no t  s e n s i t i v e  enough t o  determine 
whether t h e  c h i l d r e n  who came o f  age i n  t he  1970s o r  l a t e r  had t h e i r  growth 
a f fec ted  by the  economic decl ine.  



3. DETERMINANTS OF MALNUTRITION 

The standard model o f  i n d i v i d u a l  u t i l i t y  maximization us ing home-produced 
goods ( i n c l  uding n u t r i t i o n )  as arguments provides t h e  under ly ing  bas is  f o r  
most empi r ica l  s tud ies  o f  n u t r i e n t  consumption o r  n u t r i t i o n a l  outcome.* 
These models are now we l l  known and on ly  a  few features need be discussed 
here. O f  p a r t i c u l a r  importance i s  the  f a c t  t h a t  food enters the  u t i l i t y  
f unc t i on  i n  two manners--direct ly as a  consumer good and i n d i r e c t l y  as an 
i n p u t  i n t o  t h e  product ion  o f  heal th.  Other items, such as hea l th  care, en ter  
i n t o  h e a l t h  p roduct ion  as i npu ts  b u t  do no t  d i r e c t l y  con t r i bu te  t o  household 
u t i  1  i t y .  

I d e a l l y ,  t he  r o l e  o f  income o r  o ther  var iab les  t h a t  i n d i r e c t l y  i n f l uence  
n u t r i t i o n  cou ld  be der ived simultaneously from product ion func t ions  and i n p u t  
demands. The n u t r i t i o n a l  hea l th  d e r i v a t i v e  i s  t he  sum o f  c o e f f i c i e n t s  f o r  
the  i n p u t s  i n  t h e  product ion func t i on  t imes the  respect ive  de r i va t i ves  i n  the  
i n p u t  demand funct ions.  Improvements i n  n u t r i t i o n a l  s ta tus  w i t h  increases i n  
income o r  o the r  changes i n  t he  cons t ra in t s  t h a t  i n f l uence  a  household's 
budget a1 l oca t i on ,  then, depend no t  on l y  on t h e  demand f o r  n u t r i e n t s  o r  o ther  
i npu ts  b u t  a l so  on the  magnitude o f  the  response i n  the  product ion funct ion.  

One l i m i t a t i o n  i s  t he  d i f f i c u l t y  o f  i d e n t i f y i n g  instruments f o r  inputs  
i n t o  the  n u t r i t i o n a l  s ta tus  product ion func t ion .  Since i npu ts  are endogen- 
ous ly  determined, t he re  i s  a  p o t e n t i a l  f o r  b ias  i n  est imates t h a t  use 
observed l e v e l s  o f  inputs.  On the  o the r  hand, p red ic ted  i npu ts  a re  o f ten  
p red i c ted  w i t h  1  ow prec is ion .  Moreover, i d e n t i f i c a t i o n  may depend on 
a r b i t r a r y  r e s t r i c t i o n s  o r  on var iab les  such as i n f r a s t r u c t u r e  and distances 
t o  var ious f a c i  1  i t i e s  t h a t  may have 1  i ttl e  expl anatory power. One a1 terna-  
t i v e  i s  a  reduced-form approach o r  v a r i a t i o n s  o f  t h a t  a  proach t h a t  inc ludes 
p red i c ted  income (Thomas e t  a l .  forthcoming, Sahn 1989f. This d i f f e r s  from 
a  convent ional reduced-form model i n  t h a t  i t  employs a  1  i nea r  combination o f  
t he  independent va r i ab les  t h a t  exp la in  income r a t h e r  than those var iab les  
themselves. Such an approach i s  usefu l  f o r  exp la in ing  the  impact o f  pol  i c y  
instruments, b u t  s a c r i f i c e s  some o f  t he  p o t e n t i a l  t o  e luc ida te  pathways t o  
n u t r i t i o n a l  s ta tus  t h a t  would be revealed by a  hea l th  product ion funct ion.  

Both approaches are  presented i n  the  ana lys is  t h a t  fo l lows.  The 
d i s t i n c t i o n  i s  more i n  concept than i n  p r a c t i c e  as there  are few var iab les  
a v a i l a b l e  i n  t he  data t h a t  can be considered as i npu ts  i n t o  the  product ion o f  
n u t r i t i o n .  The GLSS data are  the  most complete data s e t  a v a i l a b l e  f o r  Ghana 
and are, i n  many respects, super io r  t o  most household surveys from developing 

See, f o r  example, P i  tt and Rosenzweig (1985). Rosenzweig and Schul t z  
(1983) descr ibe a  s imi  1  a r  model f o r  t he  household product ion o f  heal th.  



countries.  Nevertheless, the s t ructure  of the analysis  i s  severely cons- 
trained by l imi ta t ions  in data tha t  are  currently available.  

The household survey per s e  does not contain consumer prices.  While 
these were collected in a complementary c lus te r  or  market survey, such prices 
were not avai lable  a t  the  time of the  analysis .  Moreover, with a maximum of 
three  observations per commodity, in order t o  ut i  1 ize  these supplementary 
data,  one would have t o  account f o r  missing prices as well as  within-cluster 
pr ice  var ia t ion.  Simi 1 a r ly ,  the  survey design included the  col 1 ec t i  on of 
information on community infras t ructure .  Such data were a1 so unavai 1 able fo r  
this study. 

While one generally cannot determine the  coeff ic ients  of variables fo r  
which observations a re  not available,  i t  is  poss'ble t o  include such informa- 
t ion impl ic i t ly  i n  the  instrumenting equations.' Each v i l l age  o r  c lu s t e r  is 
assumed t o  represent a s ingle  market and is  surveyed over an interval  of only 
a few days. Consequently, there  is  v i r tua l ly  no within-cluster  pr ice  varia- 
t ion nor fo r  the large par t  any variat ion i n  infras t ructure  o r  other commun- 
i t y  variables.  Cluster f ixed-effect  estimates, then, a l  low one t o  remove the 
potential  missing variable bias t ha t  might resu l t  from the  exclusion of price 
and in f ras t ruc ture  variables.  Moreover, c l u s t e r  averages on observed varia- 
bles contain information on the impact of these excluded variables t ha t  help 
provide variat ion useful in studying the impact of endogenous variables.  
Such an approach i s  enhanced when the  number of c lus te r s  i s  re la t ive ly  large 
and when the  c lus te r s  cover an extensive range of economic and physical 
environments as  i s  the case here. 

Such fixed-effect  models are  formulated in terms of deviations from 
v i l l age  means. The general form of t h i s  model i s :  

where the  i subscripts  denote observations on individuals and the  v ' s  denote 
v i  11 ages o r  c lus te r s .  This model can, however, be equivalently expressed in 
terms of dummy variables: 

where K, denotes a vector of dummy variables,  which a re  defined as  1 i f  the  
individual i s  from the  v t h  v i l l age  o r  c lu s t e r  and 0 otherwise. When a l l  
c l u s t e r  observations a re  collected during the  same time period, then equation 
(2)  i s  v i r t ua l l y  equivalent t o  an equation w i t h  a seemingly more complete 
specif icat ion of exogenous pr ice  (P,) and in f ras t ruc ture .  variables (Z,) : 

Gri 1 iches ( 1 9 8 6 )  correct ly  observes t ha t  a1 though econometricians often 
lament the  absence of adequate data,  i t  i s  precisely such issues t ha t  make 
t h e i r  work in teres t ing.  



Equations (2) and (3) d i f f e r  mainly i n  terms o f  t h e i r  e r r o r  s t r u c t u r e  t h a t  
has some p o t e n t i a l  consequences f o r  inst rumenta l  var iab les  der ived from them. 

A v a r i a t i o n  o f  t h i s  approach, which i s  used here, i s  t o  inc lude the  
c l u s t e r  mean value o f  t he  le f t -hand s ide  va r iab le  on the  r ight-hand s ide  o f  
t he  es t ima t ing  equation. This average imp1 i c i  t l y  conta ins in fo rmat ion  on 
p r i c e s  and i n f r a s t r u c t u r e  t h a t  i s  usefu l  f o r  i d e n t i f y i n g  the  impact o f  the 
v a r i a b l e  t h a t  i s  being instrumented. This average could a1 so be added t o  the  
p red i c ted  va l  ue from equation (1) before conducting the  second-stage estima- 
t i o n .  I n  t h i s  case, however, i t  would be d i f f i c u l t ,  i f  no t  impossible, t o  
c o r r e c t  t h e  standard e r r o r s  us ing  two-stage l e a s t  square est imat ions o r  t h  
methods discussed by Murphy and Toppel (1985) as w e l l  as Duncan (1987). 1 & 

RESULTS OF REGRESSIONS FOR CHILDREN'S NUTRITIONAL STATUS 

The n u t r i t i o n a l  s ta tus  o f  a  ch i l d ,  as measured by e i t h e r  height-for-age 
o r  we igh t - fo r -he igh t  i s  produced by two main inputs, food and hea l th  care. 
Since the  GLSS data do n o t  measure food i n  quan t i t y  terms, household consump- 
t i o n  o f  n u t r i e n t s  cannot be d i r e c t l y  ca lcu lated.  Nor, o f  course, i s  the  
i n d i v i d u a l  consumption by the  c h i l d  observed. Accordingly, the  logar i thm o f  
p red i c ted  per  c a p i t a  household food expenditures i s  used as a  proxy f o r  food 
i npu ts  ." Heal th i npu ts  are genera l l y  d i f f i c u l t  t o  measure--one needs t o  
d i  s t i n g u i  sh between c u r a t i v e  and preventa t ive  inputs--and are i nd i ca ted  here 
by p red i c ted  days o f  i l l n e s s  per  c h i l d .  Both food and i l l n e s s  are instrum- 
ented us ing  c l u s t e r  f i x e d - e f f e c t  models t h a t  include, among o ther  var iables,  
household composit ion and p red i c ted  per  cap i ta  expenditures. Separate urban 
and nonurban p r e d i c t i o n  equations f o r  t h i s  l a t t e r  va r i ab le  are repor ted i n  
t he  appendix. 

l o  While i n  l a r g e  samples the  c o e f f i c i e n t s  o f  such instruments i n  subsequent 
OLS regress i  ons are  consi s ten t ,  t he  standard e r r o r s  a re  biased downward and, 
thus, any t - s t a t i  s t i  cs are biased upwards. The standard adjustments requ i re  
in fo rmat ion  about the  covariance ma t r i x  o f  the  parameters i n  t he  f i r s t  s tep 
( inst rument ing)  equations. This would be r e a d i l y  ava i l ab le  from est imates 
der ived from eq. (2) o r  eq. ( 3 ) ,  bu t  i s  n o t  obtained when instruments are the  
sum o f  v i l l a g e  means p lus  the  pred ic ted  dev ia t i on  der ived from eq. (1). Note 
a l so  t h a t  i f  one assumes t h a t  the  c l u s t e r  mean value o f  t he  inst rument ing 
equat ion i s  1  ess 1  i k e l y  t o  be co r re la ted  w i t h  the  e r r o r  i n  t he  subsequent OLS 
regression than a  v i l l a g e  dummy va r iab le  would, the  approach used here i s  
l ess  1  i k e l y  t o  g i ve  a  biased r e s u l t .  

Wi th in  a  commodity group qua1 i t y  d i f fe rences are general l y  small . Food 
expenditures, however, a1 so vary due t o  s h i f t s  between commodity groups, 
which are  o f t e n  appreciable as incomes r i s e .  Accordingly, food expenditures 
are  o n l y  weakly c o r r e l a t e d  w i t h  the  amount of any g iven n u t r i e n t s  purchased. 
Food expenditures, therefore,  should be disaggregated t o  t h e  greates t  degree 
possib le.  



While the  d iscussion above i nd i ca tes  t h a t  the  f i x e d - e f f e c t  approach 
a l lows the  ana lys is  t o  proceed w i thout  a  s e t  o f  community var iables,  i t  i s  
nevertheless f a i r  t o  a t  1  east i n d i c a t e  what f a c t o r s  may i n f  1  uence the  i 11 ness 
inst rument  t h a t  are n o t  expected t o  en ter  d i r e c t l y  i n t o  the  n u t r i t i o n  
product ion func t ion .  This s e t  may inc lude in fo rmat ion  on the  d is tance t o  
c l  i n i c s  and the  qua1 i t y  o f  hea l th  care personnel. These f a c t o r s  could, i n  
p r i n c i p l e ,  i n f l uence  n u t r i t i o n  d i r e c t l y  through pub1 i c  hea l th  education and 
maternal n u t r i t i o n .  Other va r i ab les  such as ma1 a r i a 1  prevalence, c o l  i form 
b a c t e r i a l  counts i n  water, and o the r  disease vectors, however, would a f f e c t  
n u t r i t i o n  on l y  through disease pat terns.  

I n  a d d i t i o n  t o  these inputs,  n u t r i t i o n a l  s ta tus  may be in f luenced by a  
number o f  c h a r a c t e r i s t i c s  o f  the  c h i l d  i nc lud ing  age, gender, and number o f  
s i b l i n g s .  While community f a c t o r s  are i m p l i c i t l y  inc luded i n  the  i n p u t  
funct ions,  add i t i ona l  reg iona l  d i f fe rences are possib le.  Thus, t he  regres- 
sions inc lude dummy var iab les  f o r  agroecological zones as we l l  as f o r  Accra 
and Tema and a  v a r i a b l e  f o r  semiurban communities. A t  a  given l e v e l  o f  
inputs,  t h e  l e v e l  o f  educat ion o f  t he  parents may i n f l uence  the  e f f i c i e n c y  
w i t h  which these (and other)  i npu ts  a re  used and are, therefore,  inc luded i n  
the  regressions. 

Behrman and Wolfe (1987) have argued t h a t  maternal education may proxy 
f o r  o the r  environmental and human c a p i t a l  f ac to rs .  Thomas e t  a1 . (1988) f i n d  
p a r t i a l  support i n  t h a t  they observe a  dec l ine  i n  the  c o e f f i c i e n t s  o f  
educat ion when parenta l  heights are included. Education, however, remained 
h i g h l y  s i g n i f i c a n t  i n  t h e i r  study o f  B r a z i l i a n  ch i ld ren .  The cu r ren t  study, 
therefore,  inc ludes  va r iab les  f o r  both the  education and s i z e  o f  t he  parents. 
A  s t rong p r i o r  assumption i s  t h a t  t h e  mother 's he igh t  w i l l  have a  st ronger 
impact than t h e  fa the r ' s .  This  i s  based n o t  on f a c t o r s  r e l a t e d  t o  nonformal 
t r a i n i n g  o r  experience, b u t  r a t h e r  on b i  01 ogy, a1 though n o t  necessari l y  
genet ics.  While the  genet ic  c o n t r i b u t i o n  o f  both parents i s  equal, the  
mother a1 so has an environmental e f f e c t  through the  womb environment. As one 
does n o t  observe the  genotype bu t  on ly  the  phenotype--that i s ,  the  physical  
man i fes ta t ion  o f  the  genotype i n  i n t e r a c t i o n  w i t h  the  environment-- measure- 
ment o f  t he  genet ic  pathway i s  biased downward by e r r o r s  i n  var iab les  w h i l e  
t h e  environmental pathway i s  not.  

I n c l  us ion  o f  parenta l  c h a r a c t e r i s t i c s  presents an add i t i ona l  probl  em; no t  
every parent  was present  i n  t h e  household. S l  i g h t l y  more than 10 percent o f  
a l l  mothers were no t  measured f o r  height .  Condi t ional  on the  mother being 
present, 27 percent  o f  the  fa the rs  i n  r u r a l  areas were no t  res ident ,  e i t h e r  
due t o  t r a v e l  o r  establ  i shment o f  separate househol ds, whi 1  e  the  correspond- 
i n g  number i n  t he  urban sample was 34 percent. Pre l im inary  t e s t s  w i t h  
model s, which excl  ude father-speci  f i c var iables,  i n d i c a t e  t h a t  parameters do 
n o t  d i f f e r  between sample subsets w i t h  and w i thout  f a the rs  present. A1 though 
the re  i s  no obvious d i f f e r e n c e  i n  t h e  subsamples, t he  t runca t i on  does have a  
cos t  i n  terms o f  reduced sample s i z e  and correspondingly l a r g e r  standard 
er rors .  

The r e s u l t s  o f  the  regression exp la in ing  height- for-age are  presented i n  
Table 7. Chronic m a l n u t r i t i o n  i s  more o r  l ess  cumulat ive and, therefore,  t he  



Table 7 - Children's Height-for-Age Equations - Pooled Rural and Urban Sample 
(standard e r ro rs  i n  parenthesis) 

In tercept  

Age i n  Months 

Age Squared 

Female 

Household 
Size 

Older S i b l i n g  

Older Half  
S ib l ing  

Younger 
S ib l ing  

Younger Half  
S ib l ing  

Urban 

Semiurban 

Accra 

Forest Zone 

Savannah Zone 

Mother Primary 
Education 

Mother Middle 
Education 

Mother 
Secondary 
o r  Higher 

(continued) 



Table 7 (continued) 

Father Primary 
Educe t i o n  

Father Middle 
Education 

Father 
Secondary 
or Higher 

Mother's Height 

Father's Height 

Mother's Age 

Log* 
Expenditures 
Per Capita 

Days 111' 

Expenditures' 
Per i lness 

Log ~ o o d '  
Expenditures 
Per Capita 

Log Cereal' 
Expenditures 
Per Capita 

~ o g  ~ o o t  crop* 
Expenditures 

~ o g  Meat* 
Expenditures 
Per Capita 

Log Other ~ o o d '  
Expenditures 

R2 

Nunber 

* Predicted variables. 



height- for-age dec l ines  r e l a t i v e  t o  standards u n t i l  t he  c h i l d  i s  above age 
four .  No gender b i a s  i s  observed no r  i s  an urban b i a s  ind icated.  This 
l a t t e r  r e s u l t  i s  s u r p r i s i n g  g iven t h e  d e s c r i p t i v e  s t a t i s t i c s .  Note t h a t  
p red i c ted  va r iab les  entered as instruments are est imated separate ly  f o r  r u r a l  
and urban populat ions.  D i f fe rences i n  incomes o r  disease prevalence i n  the 
communities are  incorporated i n  these inst rumenta l  var iables.  

Chi 1  dren from the  savannah zone are s i g n i f i c a n t l y  small e r  re1 a t i v e  t o  
age- and gender-speci f i  c  standards than o ther  c h i  1  dren. This d i f f e rence  i s  
1  arge i n magni tude (approximately ha1 f a  standard dev ia t ion)  . Moreover, 
reg iona l  d i f f e rences  i n  i 1 lness prevalence and average income a l so  work t o  
the  detr iment  o f  these ch i ld ren .  There i s  no apparent d i f f e rence  between 
c h i l d r e n  from the  f o r e s t  zone and those from the  coasta l  zone ( the  excluded 
reg iona l  va r i ab le )  on t h e  average. The age i n t e r a c t i o n  term, however, 
i n d i c a t e s  t h a t  o l d e r  c h i l d r e n  from t h e  f o r e s t  a re  smal ler  than t h e i r  cohorts. 
A s i m i l a r  i n t e r a c t i o n  i s  no t  s i g n i f i c a n t  f o r  t h e  savannah region. One 
i n t e r p r e t a t i o n  t h a t  can be tes ted  on subsequent surveys i s  t h a t  t he  s ta tu re  
o f  01 der  c h i  1  dren r e f  1  ec ts  f o n e r  cond i t ions  t h a t  have subsequently improved 
r e l a t i v e  t o  t h e  coasta l  zone. 

As expected, t he re  i s  a  s t rong r e l a t i o n s h i p  between a  mother 's he igh t  and 
her  c h i  1  d 's .  Since another c o r r e l a t e  o f  the  mother 's human c a p i t a l  --her 
educat ion-- is  a l s o  i n  t he  model, t h i s  i n f l uence  i s  l i k e l y  through the  
b i  01 ogi  ca l  pathways r e f e r r e d  t o  above. A1 so, as expected, t he  s i g n i f i c a n t  
i n f l uence  o f  the  f a t h e r ' s  he igh t  i s  l ess  than the  mother 's.  The BMI o f  both 
parents a re  simultaneously determined w i t h  the  c h i l d ' s  n u t r i t i o n  and, 
therefore,  t he  va r iab les  are  n o t  inc luded i n  the  model . A1 t e r n a t i v e  speci f- 
i c a t i o n s  (not  presented here) i n c l u d i n g  BMI, however, show t h a t  t h e  combina- 
t i o n  o f  genet ic,  behavioral ,  and economic f a c t o r s  t h a t  i n f l uence  a  parent 's  
BMI a l so  c o r r e l a t e  w i t h  the  long term n u t r i t i o n  o f  a  c h i l d .  The r e l a t i o n s h i p  
i s ,  however, on l y  s i g n i f i c a n t  i n  t he  case o f  t he  mother. 

Parental  educat ion i s  a  puzzle. The education o f  the  f a t h e r  has a  
negat ive i n f l uence  and the  p o s i t i v e  i n f l uence  o f  t he  mother i s  no t  s i g n i f -  
i c a n t .  This  departure from p r i o r  expectat ions may r e f l e c t  low qua1 i t y  
educat ion f o r  women c u r r e n t l y  i n  c h i  1  dbearing years. Education, however, has 
an i n d i r e c t  e f f e c t  through the  demand f o r  o ther  i npu ts  and through'income as 
we l l  as the  d i r e c t  e f f e c t .  There i s ,  i n  add i t ion ,  one o ther  pathway from the 
mother 's background t o  the  c h i  l d ' s  s tature;  o l d e r  women have t a l l e r  ch i ld ren .  
It i s  n o t  poss ib le  t o  d i s t i n g u i s h  whether t h i s  has t o  do w i t h  t h e  b i o l o g i c a l  
hazards o f  adolescent pregnancies o r  the  experience and m a t u r i t y  o f  the 
mother. Note, furthermore, t h a t  ho ld ing  the  s i z e  o f  the  household constant, 
c h i l d r e n  w i t h  a  f u l l  s i b l i n g  l e s s  than two years o l d e r  ( i nc lud ing  twins)  are 
s i g n i f i c a n t l y  sho r te r  than cohorts  w i thout  such a  s i b l i n g .  This  again can be 
a  1  ong-term i n f l  uence o f  prenata l  cond i t ions  o r  cu r ren t  compet i t ion f o r  

l 2  A dec l i ne  i n  cond i t ions  i n  t he  coast i s  u n l i k e l y .  Such a  t rend  should 
a l so  be i n d i c a t e d  i n  t he  i n t e r a c t i o n  term f o r  t he  savannah. 



resources The presence o f  h a l f  s i b l i ngs ,  however, has no e f f e c t  on he igh ts  
f o r  age. 15 

Chi ld ren  w i t h  younger s i b l i n g s  are s i g n i f i c a n t l y  t a l l e r  than t h e i r  
cohorts.  The magnitude o f  t he  e f f e c t  i s  l a r g e r  i f  the  s i b l i n g  i s  a f u l l  
s ib1  ing .  This  may be an a r t i f a c t  o f  n o n l i n e a r i t i e s  i n  t he  age re la t i onsh ip ;  
t h e  youngest c h i l d r e n  i n  t he  sample ha,vf no f u l l  s i b l i n g s  and fewer h a l f  
s i b l i n g s  w i t h i n  two years o f  t h e i r  age. An add i t i ona l  pathway t h a t  would 
i n f l uence  f u l l  s i b l i n g s  i s  through the  age o f  weaning. While e a r l y  weaning 
i s  p o t e n t i a l l y  detr imenta l ,  very l a t e  weaning i s  as we l l .  Fur ther  ana lys is  
o f  such re1 a t i  onships may be i 11 uminated us ing household f i x e d - e f f e c t  models 
s i m i l a r  t o  Strauss and Horton. 

Predic ted days o f  i 1 lness has the  expected negat ive impact, imp ly ing  t h a t  
investments i n  h e a l t h  w i l l  i n d i r e c t l y  increase s t a t u r e  r e l a t i v e  t o  standards. 
The average amount a household spends per  disease i n c i d e n t  does n o t  appear t o  
have an impact i n  any o f  t he  s p e c i f i c a t i o n s  i n c l u d i n g  t h a t  which excludes the 
weakly c o r r e l a t e d  income instrument (5). This  var iab le ,  t o t a l  household 
resources as measured by the  l o g a r i  thm o f  t o t q b  expenditures per  capi ta,  has 
an appreciable impact on n u t r i t i o n a l  s tatus.  The s ign i f i cance,  however, 
i s  marginal a f t e r  ad jus t i ng  f o r  t h e  f a c t  t h a t  t he  v a r i a b l e  i s  est imated i n  a 
prev ious step. Note t h a t  t he  change i n  the  c o e f f i c i e n t  when food expen- 
d i t u r e s  o r  components o f  food expenditures are inc luded i s  comparat ively 
small . 

The t o t a l  food expenditure va r iab le  pred ic ted  i n  c l u s t e r  f i x e d  e f f e c t  
models i s  s i g n i f i c a n t  on ly  when the  standard e r r o r s  are unadjusted. The 
c o e f f i c i e n t s  o f  t h e  i n d i v i d u a l  components o f  food expenditures are impreci se- 
l y  measured w i t h  o r  w i thou t  t h e  i n c l u s i o n  o f  t he  t o t a l  expenditure var iab le .  
Whi 1 e the re  i s  a conceptual d i f f i c u l t y  i n  us ing  food expenditures as a proxy 
f o r  n u t r i e n t s ,  which i s  discussed below, the  low c o e f f i c i e n t s  a re  s t i l l  
d i f f i c u l t  t o  expla in.  Moreover, t he  d i f f i c u l t y  i s  h i g h l i g h t e d  by the  f a c t  
t h a t  expenditures have an apparent i n f l uence  t h a t  i s  n o t  mediated through the  
purchase o f  food o r  hea l th  inputs.  A number o f  recent  s tud ies  by both 
economists and n u t r i t i o n i s t s  have i nd i ca ted  t h a t  a marginal increase i n  

j 3  H a l f  s i b l i n g s  are  de f ined as l i v i n g  i n  t he  same household bu t  having 
d i f f e r e n t  mothers and t h e  same r e l a t i o n s h i p  t o  t h e  household head. I f  they 
are  i n  a th ree  generat ional  household w i t h  two marr ied sons, they may, i n  
add i t ion ,  have d i f f e r e n t  f a the rs  and hence n o t  be s i b l i n g s  a t  a l l .  There 
are, however, very few cases i n  the  sample where such an extended household 
was observed. 

l 4  I n  a personal communication, Paul Glewwe has po in ted  out  t h a t  t he  absence 
o f  a younger s i b l i n g  may r e f l e c t  chi ldhood m o r t a l i t y .  The f a c t o r s  t h a t  
c o n t r i b u t e  t o  t h i s  may be co r re la ted  among fami ly  members. 

j5 Although t h e  Hausman t e s t  f o r  exogeneity g ives  on l y  weak j u s t i f i c a t i o n  
f o r  t he  use o f  such an instrument, conceptual ly  such a long-run measure i s  
more appropr iate f o r  regressions exp la in ing  height .  



household food  consumption has o n l y  a  smal l  impact on n u t r i t i o n a l  s t a t u s  
a l though a  few o f  these s tud ies  i n d i c a t e  a  s t r onge r  assoc ia t i on  w i t h  income 
(Alderman 1989). Not o n l y  does t h e  absence o f  a  pronounced and robus t  impact 
o f  food  consumption chal lenge concepts about n u t r i t i o n  o r  a t  l e a s t  t he  
measurement o f  it, t h e  income e f f e c t  poses a  chal lenge as income should 
i n f  1  uence n u t r i t i o n  through i npu t s .  Whi 1  e  these i n p u t s  may i n c l  ude housing 
( o r  t h e  cho ice  o f  res idence)  o r  o t h e r  v a r i a b l e s  t h a t  a re  n o t  inc luded  i n  t h i s  
model, t h e  pathway i s  n o t  w e l l  understood. 

To p u t  these r e s u l t s  i n  perspect ive,  Model 2  i m p l i e s  t h a t  a  10 percent  
inc rease  i n  income w i l l  reduce t h e  number o f  c h i l d r e n  i n  t h e  savannah who 
i n d i c a t e  ch ron i c  m a l n u t r i t i o n  by 4 percent .  Th is  r educ t i on  increases t o  9  
percen t  w i t h  a  25 percen t  inc rease  i n  income, b u t  t h e  reduc t i on  i s  over  11 
percen t  w i t h  t h e  sma l l e r  inc rease  i n  income and some pr imary  schoo l ing  f o r  
each mother. The percentage d e c l i n e  i n  ma1 n u t r i  t i o n  i n  o t h e r  agroecolog ica l  
zones f o l l o w i n g  inc rease  i n  income i s  s l i g h t l y  h igher ,  a1 though s t a r t i n g  from 
a  sma l l e r  base. Note, however, t h a t  w i t h  a  h i ghe r  percentage o f  women 
a l r eady  hav ing  an educat ion, a  10 percen t  income increase p l u s  a  minimum o f  
p r imary  schoo l ing  f o r  each woman does n o t  have as l a r g e  an impact i n  these 
areas as i n  t h e  savannah. 

Unl i ke he igh t - fo r -age ,  which measures t h e  cumulat ive e f f e c t  o f  n u t r i  - 
t i o n a l  shocks, we igh t - f o r -he igh t  i s  a  shor t - te rm i n d i c a t o r .  As most o f  t he  
v a r i a b l e s  i n  t h e  regress ion  a re  s t a t e  v a r i a b l e s  r a t h e r  than t ime-vary ing  
measu es, i t  i s  more d i f f i c u l t  t o  e x p l a i n  we igh t - fo r -he igh t  than h e i g h t - f o r -  
age. " Such i s  t h e  case here. Few v a r i a b l e s  i n  t h e  regress ions  repo r ted  
i n  Table 8  a r e  s i g n i f i c a n t .  The s i g n i f i c a n t  age p a t t e r n  con f i rms  t h a t  
we igh t - f o r -he igh t  dec l i nes  u n t i l  about t h r e e  years o f  age. As i n  t h e  
regress ions  e x p l a i n i n g  s ta tu re ,  c h i l d r e n  w i t h  e i t h e r  f u l l  o r  h a l f  s i b l i n g s  
l e s s  than  two years  o l d e r  a re  1  i g h t e r  r e l a t i v e  t o  h e i g h t  than t h e i r  cohor ts .  
Also, c h i l d r e n  w i t h  younger s i b l i n g s  appear b e t t e r  o f f ,  a l though t h e  h a l f  
s i b l i n g  v a r i a b l e  i n  t h i s  case i s  anomalous. 

The i n f l u e n c e  o f  e i t h e r  p r e d i c t e d  i l l n e s s  o r  food expendi tures i s  
inconsequent ia l ,  as i s  any o f  t h e  components o f  food expendi tures (no t  
r epo r ted  i n  Table 8 ) .  To ta l  expendi tures a1 so appears t o  be a  poor  p red i c -  
t o r .  The c o e f f i c i e n t  o f  t h e  l o g a r i t h m  o f  expendi ture i s ,  however, between 
0.8 and 1.1, depending on t h e  s p e c i f i c a t i o n ,  i n  an unpooled urban equat ion. 
Desp i te  t h i s  d i f f e rence ,  p o o l i n g  cou ld  n o t  be r e j e c t e d  on t h e  bas i s  o f  t he  
app rop r i a te  s t a t i s t i c a l  t e s t .  

RESULTS OF REGRESSIONS EXPLAINING WOMEN'S NUTRITIONAL STATUS 

There i s  a  spec ia l  concern f o r  t he  n u t r i t i o n  s t a t u s  o f  women inasmuch as 
t h e  maternal  m a l n u t r i t i o n  may t r a n s l a t e  i n t o  low b i r t h  weight  c h i l d r e n  and, 

l 6  Even i l l n e s s ,  which i s  a  shor t - te rm event, i s  rep laced  w i t h  p r e d i c t e d  
i l l n e s s  which i s  a  l o n g  term p r o b a b i l i t y .  To ta l  expendi tures i s ,  however, 
t h e  observed c u r r e n t  v a l  ue. 



Table 8 - Children's Ueight-for-Height Equations - Pooled Urban and Rural Sample 
(standard errors  i n  parenthesis) 

Variable (1) (2) (3) 

In tercept  

Age i n  Months 

Age Squared 

Female 

Household Size 

Older S ib l ing  

Older Half  S ib l ing  

Younger S ib l ing  

Younger Half  S ib l ing  

Urban 

Semi Urban 

Accra 

Teme 

Forest Zone 

Forest*Age 

Savannah Zone 

Savannah*Age 

Mother's Primary Education 

Mother's Middle Education 

(continued) 



Table 8 (continued) 

Mother's Secondary or Above 

Father's Primary Education 

Father's Middle Education 

Father's Secondary or Above 

Mother's Height 

Father's Height 

Mother's Age 

Log Expenditures per capita* -0.077 -0.068 0.109 
(0.052) (0.053) (0.059) 

Days 111' 

Expenditures Per I 1  lness' - - -0.003 -0.001 
(0.029) (0.029) 

Log Food ~ x ~ e n d i  tures* 

R~ 

Predicted variables. 



consequently, high infant  mortal i t y  r a t e s  (Martorel 1 and Gonzales-Cussio 
1987) .I7 As mentioned, a mother's height--that i s ,  nu t r i t ion  lagged one 
generat ion--may i nf 1 uence chi 1 d survival (Thomas e t  a1 . forthcoming) . Adul t 
height i s ,  however, t o  a f a i r  degree, a product of ear ly  childhood nutr i t ion 
a s  i s  discussed above. Height may a l so  be influenced by nu t r i t ion  during 
ado1 escence, especi a1 l y  i f  pregnancy occurs before growth i s compl eted. 
Given the  va r i ab i l i t y  of timing of both the s t a r t  and completion of puberty, 
however, i t  i s  d i f f i c u l t  t o  use age spec i f ic  growth standards t o  model 
nu t r i t ion  f o r  adolescents. The study of the  nu t r i t ion  of women attempted 
here, then, concentrates on body mass index (BMI) of adul t ,  nonpregnant 
women. To the  degree t ha t  t h i s  short-term measure corre la tes  with bi r th  
outcome o r  other outcome variables,  determinants of BMI a re  a l so  l ike ly  
cor re la tes  f o r  these measures. Note, however, t ha t  BMI i s  uncorrelated w i t h  
adul t heights. 

The model employed i s  s imilar  t o  the model used f o r  children i n  tha t  
c l u s t e r  f ixed-effect  models a r e  used t o  estimate instruments f o r  inputs in to  
the  production of nutr i t ional  s ta tus .  There i s  one principal di fference--the 
i n f l  uence of par i ty  (number of pregnancies) on short  term nutr i t ional  s ta tus  
i s  t e s f ~ d .  While modern forms of family planning a re  not widely prac- 
t i  ced, t r ad i t iona l  methods i ncl udi ng temporary abstinence and delayed 
marriage a1 so influence the  number of b i r ths .  Consequently, the  variable i s  
t r ea ted  as  endogenously determined. Pari ty was determined using the  f e r t i  1 i - 
t y  module in the  questionnaire, which was administered t o  one woman of 
chi 1 dbeari ng age ( i  ncl udi ng post-menopause) per household. A regression 
based on t h i s  subsample was used t o  estimate predictors f o r  a l l  adult  women 
i n  the  sample. 

Whi 1 e a maternal depletion syndrome of worsening nu t r i t ion  w i t h  mu1 t ip1 e 
pregnancies has been postulated ( Je l l  i f f e  and J e l l  i f f e  1978) and tes ted 
(Huffman e t  a1 . 1985, Merchant and Martorel 1 l983), mu1 t i v a r i a t e  approaches 
t o  adul t  women's nu t r i t ion  are  not common in the l i t e r a tu r e .  I t  i s ,  there- 
fo re ,  d i f f i c u l t  t o  disassocia te  the  e f f ec t s  of age (or lagged economic 
conditions f o r  which age may proxy) and pari ty.  Moreover, as par i ty  i s  
l i ke ly  affected by education and asse t s ,  as well as  a variety of factors  
known t o  the  woman but not the researchers which may influence both the 
number of children and the  woman's nu t r i t ion ,  the  instrumented multivariate 
approach used here represents a potential  methodological improvement over 
ear l  i e r  approaches . 

The r e su l t s  indicate a negative coeff ic ient  f o r  par i ty .  Pari ty is  
predicted from a subsampl e who reported t h e i r  reproductive his tory  1 argely on 

l 7  Leslie (1989) argues t ha t  there i s  a need f o r  a concern w i t h  women's 
nu t r i t ion  not j u s t  maternal nutr i t ion.  T h i s  is obviously t r ue  i n  t ha t  they 
a re  half  the  population, but the  main measurable consequences a re  generally 
in terms of f e t a l  outcome o r  maternal depletion. 

l a  Ghana S t a t i s t i c a l  Service (1988) indicates  t ha t  20 percent of women aged 
15-49 have ever used a modern method. Only 5 percent of the 4,488 women 
surveyed indicated t ha t  they were currently using b i r th  control .  



the  basis  of age, income, and education, a1 1 of which are  a1 so included in 
a l l  var ia t ions  of the  model presented in  Table 9. Unlike the  food and 
commodity f ixed-effect  equations, the  pr ice  and infras t ructure  variables t ha t  
a r e  impl ic i t  in  the  par i ty  model provide l i t t l e  additional information, and 
i t  i s  1 i kely t ha t  correction f o r  bias in the standard e r ro r  w i  11 have an 
appreciable impact on the  current ly  s ign i f ican t  t - s t a t i  s t i c s .  Subsequent 
research t ha t  pools the second year sample may add t o  the  variat ion of the 
instrument a s  well a s  reduce the  standard e r r o r  of the  coeff ic ient  through 
the  increase in sample s ize .  

The par i ty  parameter i s  reasonably robust across variat ions of the  
estimates in  Table 9 and most plausible missing variable biases a re  con- 
t r o l  led. Consequently, i t  o f fe r s  some support f o r  the  p r io r  expectation of 
a maternal depletion syndrome and, consequently, o f f e r s  an additional 
explanation f o r  the  negative re la t ionship  between a ch i l q i s  b i r th  order and 
1 ong-run nutr i t ional  s t a tu s  model 1 ed by Horton (1988). Note, however, 
t ha t  a maternal depletion hypothesis does not necessari ly imply a d i r ec t  
e f f ec t  on subsequent children. 

Birth spacing a s  we1 1 a s  par i ty  1 i kely contribute t o  maternal depletion. 
A dummy variable f o r  women who a re  currently lac ta t ing,  which cor re la tes  t o  
some degree w i t h  recent delivery,  i s  ins ignif icant  and posit ive.  The 
vari abl e ,  however, i s not precise. A1 though vi r tual  l y  every mother breast- 
feeds her chi 1 d, breastfeeding continues, on average, u n t i  1 one-and-a-ha1 f 
years. The lacta t ion variable,  then, includes the  post-partum period, as  
well as  the  cumulative e f f ec t s  of nursing a chi ld .  

BMI increases s ign i f ican t ly  w i t h  education, pa r t i cu la r ly  post-secondary 
education. This i s  in addition t o  the  e f f ec t  of education t ha t  works through 
income. Education not only influences the  wage r a t e  of an individual but 
a1 so the  type of work. If physical in tens i ty  decreases with education, a s  i s  
most plausible,  the  education variable would capture the  e f f ec t  of reduced 
energy expenditure. Thi s hypothesi s i s  supported by the  coef f ic ien t  of 1 and. 
Although land i s  an indicator  of wealth, the  coeff ic ient  i s  negative and 
s ign i f ican t ,  a l b e i t  small in  magnitude. Given the  re la t ive ly  limited use of 
hired labor in Ghana, the  s i ze  of a household's landholding 1 i kely corre la tes  
with the  labor e f f o r t  of women within the  household. Furthermore, women who 
1 ive in urban areas,  with a higher density of markets and services as  we1 1 as  
g rea te r  access t o  public transportat ion,  have s ign i f ican t ly  higher BMI a t  the  
same income levels  o r  levels  of food expenditures. 

The probabil i ty of i l l n e s s  i s  not s ign i f ican t ly  correlated with BMI. 
Whi 1 e a negative coef f ic ien t  is  expected, a predictor based on se l  f-reported 
i 1 lness may not be a good proxy f o r  an objective measure of i 11 ness. As i s  
often a1 so observed i n  both developed and developing countries,  i n  the  GLSS 

l 9  Horton interpreted her r e su l t s  in terms of competition f o r  resources 
w i t h i n  t he  family. T h i s  in terpreta t ion i s  plausible as  b i r th  weights i n  
devel oped countries general ly  increase with bi rth order. There i s 1 ess  
evidence on this re1 a t i  onship from 1 ow-income countries.  



Table 9 - Body Mass Indices Equations - Pooled Urban and Rural Sanple 
(standard e r ro rs  in  parentheses) 

Variable 

In tercept  

Height i n  
centimeters 

Age i n  years 

Age squared 

P a r i t y *  

Lactat ing 
dumr/ 

Primary 
education 

Secondary 
education 

Log per capi ta  
expenditure 

Predicted 
i l lness 
probabi l i ty* 

Log 
expenditure 
per i l l n e s s  

Log food 
expenditure 
per capita* 

Log cereal 
expenditure 
per capita* 

Log root  crop 
expenditure 
per capita* 



Table 9 (continued) 

Log meat, fish, 
and poultry 
expenditure 
per capita* 

Log other food 
expenditure 
per capita* 

Urban dmny 

Lend owned 

Forest dunny 

Savannah dunny 

April-June 

July-September 

October-December 

Household Size 

R~ 

N W r  

Predicted variable. 



data s e l f - r e p o r t e d  i l l n e s s  increases w i t h  income o r  educat ion o r  both. This 
r e f l e c t s  bo th  d i f f e rences  i n  t h e  concept o f  i l l n e s s  and the  p o s s i b i l i t y  t h a t  
t h e  poor cannot a f f o r d  t o  be i l l - - i n  t h e  sense o f  l a b o r  foregone. Since the  
inst rument  used here c o r r e l  a tes se l  f - repor ted i 11 ness w i t h  educat ion and 
income, i t  does n o t  purge the  p o t e n t i a l  b ias.  

On t h e  o t h e r  hand, t h e  s i g n i f i c a n t  and p o s i t i v e  c o e f f i c i e n t  o f  expendi- 
t u r e  pe r  disease i n c i d e n t  i s  expected. Note t h a t  t h e  f i x e d - e f f e c t  instrumen- 
t i n g  equat ions expla ined 1 i t t l e  o f  t h e  i n t r a c l u s t e r  var iance. Consequently, 
t h e  var iance o f  t h i s  regressor  comes almost e n t i r e l y  from t h e  between c l u s t e r  
e f f e c t s .  These stem f rom d i f f e rences  i n  t h e  a v a i l a b i l i t y  o f  medical care as 
w e l l  as t h e  expected q u a l i t y  per  u n i t  p r i ce .  Predic ted expenditures per  
i 1 lness, then, 1 i k e l y  p rox ies  f o r  t h e  qua1 i t y  o f  l o c a l  h e a l t h  i n f r a s t r u c t u r e .  

As discussed above, on l y  s p e c i f i c a t i o n  (5) i n  Table 9 i s  a n u t r i t i o n  
p roduc t ion  f u n c t i o n  and, hence, p re fe r red  on conceptual grounds. Never- 
the less,  i t  i s  i n s t r u c t i v e  t o  compare t h e  c o e f f i c i e n t  o f  t o t a l  per  c a p i t a  
expenditures i n  t h e  a1 t e r n a t i v e s  presented i n  t h e  table.20 The c o e f f i c i e n t  
o f  expendi tures dec l ines  as more i n fo rma t i on  i s  included, al though the  
standard e r r o r  increases on l y  s l i g h t l y .  The c o e f f i c i e n t  i s ,  there fo re ,  
s i g n i f i c a n t  i n  a1 1 s p e c i f i c a t i o n s .  This  r a i s e s  a quest ion t h a t  remains 
unanswered: by what pathway does income in f l uence  BMI t h a t  i s  d i s t i n c t  from 
disease incidence, h e a l t h  expenditures and food expenditures? It i s  no t  
through investment i n  san i t a t i on ;  t h a t  should work through t h e  i l l n e s s  
va r i ab le ,  which i n  any case i s  n o t  apparent ly  a f u n c t i o n  o f  t h e  presence o f  
p iped water o r  f l u s h  t o i l e t s .  A p l a u s i b l e  exp lanat ion  i s  t h a t  energy 
expendi ture pe r  u n i t  o f  t ime worked decreases w i t h  assets t h a t  c o r r e l a t e  w i t h  
expenditures pe r  cap i t a .  Moreover, i f  l e i s u r e  i s  a normal good and, f u r t h e r -  
more, l e s s  energy intensi2,e than work, t he  e f f e c t  would be enhanced through 
the  demand f o r  l e i s u r e .  The unexplained t o t a l  expendi ture e f f e c t  i s  
p a r t i  c u l  a r l y  1 arge re1  a t i  ve t o  o the r  var iab les .  

The food purchases v a r i a b l e  has no apparent e f f e c t  i n  s p e c i f i c a t i o n  (3) 
which inc ludes  t h e  income e f f e c t .  The f o u r  subgroups o f  food expenditure 
ins t rumenta l  va r i ab les  are, however, j o i n t l y  s i g n i f i c a n t  when they are 
i n c l  uded w i t h o u t  t h e  t o t a l  expendi ture va r i ab le .  A1 though the re  i s  some 
independent v a r i a t i o n  i n  t h e  f o u r  va r i ab les  due t o  t he  imp1 i c i t  p r i c e  e f f e c t s  

20 Whi le t he re  i s  a s t rong  a p r i o r i  case f o r  us ing  ins t rumenta l  va r i ab les  
f o r  i n p u t s  as w e l l  as f o r  t o t a l  expenditures when a subset o f  expenditures i s  
t he  dependent va r i ab le ,  t he re  i s  n o t  a s t rong case f o r  us ing  an instrumented 
v a r i a b l e  when BMI i s  t h e  dependent va r i ab le .  Un l i ke  height ,  t he re  are few 
s tud ies  t h a t  i n d i c a t e  reverse c a u s a l i t y  f rom BMI t o  income, and the  l a b o r  
l e i s u r e  choice i s  u n l i k e l y  t o  s t r o n g l y  a f f e c t  t he  model. A Hausman t e s t  
r e j e c t e d  t h e  endogeneity o f  expenditures a t  t he  5 percent l e v e l .  I n  the  
i n t e r e s t  o f  e f f i c i e n c y  o f  estimates, there fo re ,  observed r a t h e r  than pred ic -  
t e d  expendi tures are used i n  these regressions. 

21 The t o t a l  expendi ture v a r i a b l e  inc ludes  t h e  e f f e c t  o f  work e f f o r t  on 
expendi tures and i s ,  there fo re ,  n o t  i d e a l l y  s u i t e d  t o  t e s t  t h i s  hypothesis. 



modeled i n  t he  f i x e d - e f f e c t  approach, i t  i s  nevertheless d i f f i c u l t  t o  
est imate the  e f f e c t  o f  t h e  d i f f e r e n t  components o f  food expenditures w i t h  
p rec i s ion .  They a re  1 i k e l y  f a i r l y  c o r r e l a t e d  w i t h  each other .  Nevertheless, 
i t  i s  p l a u s i b l e  t h a t  expenditures on r o o t  crops have a smal ler  impact than 
expenditures on cerea ls  o r  meats. 

Even w i t h  a f a i r  amount o f  reg iona l  v a r i a t i o n  contained w i t h i n  the  
inst ruments f o r  hea l th  and food expenditure, there  i s  a h i g h l y  s i g n i f i c a n t  
d i f f e r e n c e  between BMI s ta tus  o f  res idents  o f  t he  coasta l  agroecologi ca l  zone 
and the  o the r  two zones. This  p a r a l l e l s  the  e f f e c t  observed f o r  ch i ld ren .  
While the re  i s  no d i r e c t  p o l i c y  conclus ion t h a t  can be der ived from t h i s  
reg iona l  p a t t e r n  (which i s  a l so  observed i n  the  equations exp la in ing  t o t a l  
expenditures) i t  does r e f l e c t  a degree o f  heterogenei ty  i n  t he  country  t h a t  
may exceed the  preferences o f  planners. 

Un l ike  the  popu la t ion  of ch i ld ren ,  there  are many women i n  the  sample who 
have BMI t h a t  a re  h igh  enough t o  warrant some concern. A1 though d i f f i c u l t  t o  
quant i fy ,  t he re  i s  l i k e l y  a l o s s  func t i on  where low and h igh  l e v e l s  decrease 
p r o d u c t i v i t y  and qua1 i t y  o f  1 i f e .  Accordingly, equat ion 6 presents a prob i  t 
ana lys i s  t h a t  i n d i c a t e s  t h e  probabi 1 i t y  o f  a women having a low BMI as an 
a l t e r n a t i v e  t o  the  func t i ona l  forms t h a t  imply "more i s  be t te r . "  The c u t o f f  
used, admi t ted ly  somewhat a r b i t r a r y ,  f o r  low l e v e l s  o f  BMI i s  a l e v e l  below 
18.5 (James e t  a1 . 1988). As can be seen i n  the  tab le ,  t he  signs o f  most o f  
t h e  c o e f f i c i e n t s  a re  the  opposi te o f  t he  corresponding c o e f f i c i e n t  i n  t he  
o the r  regressions as i s  cons is ten t  w i t h  the  dependent v a r i a b l e  being a 
measure o f  n u t r i t i o n a l  r i s k .  Higher p a r i t y  increases the  p r o b a b i l i t y  o f  a 
low BMI w h i l e  h igher  income reduces the  p r o b a b i l i t y .  The former c o e f f i c i e n t  
i s ,  however, no longer  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 urban dummy va r iab le  
and o the r  reg iona l  pa t te rns  remain important.  



4. FOOD EXPENDITURE PATTERNS 

The regressions presented above consider  food expenditures on ly  i n s o f a r  
as they  exp la in  n u t r i t i o n a l  s tatus.  Food po l i cy ,  however, has a  wider  scope 
than n u t r i t i o n  po l  i c y  (Timmer e t  a1 . 1983). Food i s  a  subs tan t i a l  component 
o f  r e a l  income and i t s  p r i c e  and a v a i l a b i l i t y  i s  a  major i n d i c a t o r  o f  t he  
h e a l t h  o f  t he  economy. Thus, policymakers have an add i t i ona l  concern f o r  
l e v e l s  o f  consumption o f  food i n  general and f o r  s p e c i f i c  food commodities. 

Two types o f  d e s c r i p t i v e  s t a t i s t i c s  a re  p a r t i c u l a r l y  use fu l  f o r  food 
p o l i c y  ana lys is :  budget shares t o  var ious  commodities and t h e  percentage o f  
major  food i tems t h a t  a re  purchased i n  t h e  market as opposed t o  produced a t  
home. While more complete food po l  i c y  ana lys is  requ i res  a  knowledge o f  p r i c e  
and c ross-pr ice  e l a s t i c i t i e s ,  as we l l  as in fo rmat ion  on marketable surplus, 
t h e  type o f  i n fo rma t ion  i n  Tables 10 and 11 a s s i s t s  i n  approximating r e a l  
income changes a t tendant  t o  food p r i c e  movements and, hence, i n d i c a t e  
re1 a t i v e  vu l  nerabi  1  i t y .  Such vulnerabi  1  i t y  i s  o f  p a r t i c u l a r  concern i n  
Ghana, as w e l l  as most o the r  A f r i c a n  countr ies,  due t o  r e l a t i v e l y  h igh  food 
budget shares and t h e  cornparati v e l y  h igh  i n t r a -  and i n te r - yea r  v a r i  ab i  1  i t y  o f  
p r ices .  

The average Ghanaian household spends between 61 and 76 ercent  o f  i t s  
budget on food commodities depending on the  area o f  residence P Tables 10a and 
lob) .  The d i f f e rences  among agroecol og ica l  zones and between urban and r u r a l  
areas r e f l e c t s ,  i n  pa r t ,  d i f f e rences  i n  average incomes. It i s ,  however, 
o f t e n  observed t h a t  an urban res iden t  w i l l  spend l e s s  on food than a  r u r a l  
counterpar t  w i t h  the  same income, as the  p r i c e  o f  food i n  terms o f  nonfood i s  
r e l a t i v e l y  h ighe r  i n  urban areas. This inc ludes the  cos t  o f  housing, 
t r a n s p o r t  and f u e l ,  which genera l l y  c la im  more o f  t h e  budget o f  urban 
dwel le rs  than o f  r u r a l  res idents.  

Roots, tubers, and p lan ta ins  dominate the  budget i n  the  f o r e s t  zone as 
we1 1  as t h e  r u r a l  coasta l  zone, w h i l e  i n  t he  savannah fami 1  i e s  spend more on 
g ra ins  than on roo ts .  Even w i t h i n  t h e  broader categories, s t rong reg iona l  
pa t te rns  are  obvious. M i l l e t  and sorghum are v i r t u a l l y  conf ined t o  the  
savannah zone, al though t h a t  reg ion  a l so  devotes a  l a r g e r  share o f  i t s  income 
t o  maize than do t h e  coasta l  and f o r e s t  zones where maize i s  main ly  produced. 
The savannah reg ion  a l so  spends more i n  p ropo r t i on  t o  i t s  t o t a l  expenditures 
on r i c e ,  al though i n  t h i s  case t h i s  i s  i n  keeping w i t h  the  d i s t r i b u t i o n  o f  
c u l t i v a t i o n .  Ne i the r  r i c e  no r  wheat, however, has a  major share i n  t h e  food 
budget even i n  urban areas where they are  more heav i l y  consumed. 

Whi le t h i s  study cannot devote s u f f i c i e n t  a t t e n t i o n  t o  the  complex issue 
o f  p r i c e  p o l i c y  and market i n te rven t i ons  f o r  food commodities, i t  should be 
noted t h a t  p r i c e  s t a b i l i z a t i o n  i s  eas ie r  f o r  commodities t h a t  a re  traded. 



Table 10a - Rura l  Food Budget Share Means by Agroecolog ica l  Zone 
-- 

Commodi t y  

Pool ed 
Aqroecol oq i  c a l  Zone Rural 

Coastal  Fores t  Savannah Sampl e 

Cereals  
Mai ze/Kenkey 
R ice  
Mi 11 et lsorghum 
Wheat bread/Pasta 

RootsITubers 
CassavaIGari /Fufu 
Yams 
Sweet p o t a t o l p o t a t o  
Cocoyam 
P l a n t a i n  

Meats/Fi sh/Dai r y  
Beef 
P o u l t r y  
Other  meats 
F i s h l s h e l  l f i s h  
M i  1 k/cheese 

Other  Foods 
O i  1 palm O i  1 /Nuts 
Other  o i  1 s l f a t s  
Groundnuts 
F r u i t s  
Vegetables 
A1 coho1 i c beverages 

A1 1 Foods 

Mean Hhold Per  Cap i ta  
Expendi tures 

No. o f  observa t ions  

Source: GLSS data.  

Note: Cassava budget shares i n c l u d e  purchases o f  prepared f u f u .  As t h i s  
p roduc t  may be made f rom o t h e r  r oo t c rops  as we l l ,  t h e  cassava shares 
may overes t imate  ac tua l  cassava consumption s l i g h t l y .  



Table lob  - Urban Food Budget Share Means by Agroecological Zone 

Commodity 

Pooled 
Aqroecol oqi ca l  Zone Rural 

Coastal Forest  Savannah Sampl e 

Cereal s 
Mai ze/Kenkey 

Ri ce 
Mi 11 et/Sorghum 
Wheat bread/Pasta 

Roots/Tubers 
CassavaIGari /Fuf u 
Yams 
Sweet po ta to /pota to  
Cocoyam 
Pl an t a i  n 

MeatsIFi sh/Dai ry  
Beef 
Poul t ry  
Other meats 
Fishishe1 1 f i s h  
Mi 1 klcheese 

Other Foods 
Oi 1 palm Oi 1 /Nuts 
Other oi  1 s l f a t s  
Groundnuts 
F r u i t s  
Vegetables 
A1 coho1 i c beverages 

All Foods 

Mean Hhold Per Capita 
Expenditures 

No. of observa t ions  

Source: GLSS da ta .  

Note: Cassava budget sha re s  inc lude  purchases of prepared fufu.  As t h i s  
product may be made from o t h e r  rootcrops a s  wel l ,  t h e  cassava shares  
may overes t imate  ac tua l  cassava consumption s l i g h t l y .  



Root crops, due t o  t h e i r  bulk, a re  rare ly  traded in international  markets i n  
a form su i tab le  f o r  human consumption. Both maize and sorghum are  traded 
commodities, but generally of grades t ha t  are  used f o r  animal feed. This 
should indicate  the r e l a t i ve  d i f f i c u l t y  Ghana wi 11 have i n  using internation- 
al markets t o  a s s i s t  i n  keeping food prices low and in s tab i l i z ing  the real 
incomes of the majority of i t s  population. 

On a more posi t ive  note, the  divers i ty  of the  d i e t  i s  indicative of 
subst i tu t ion possibi 1 i t i e s .  As indicated by P i t t  (l983), increases in the 
price of a commodity may reduce consumption of t h a t  food; even though to ta l  
nutr ient  consumption may not change, indeed, i t  may increase due t o  substi tu-  
t ions  in to  other foods. Alderman (1986) argues tha t  t h i s  inherent s t a b i l i t y  
of nu t r ien t  consumption with respect t o  price changes is  l e s s  l ike ly  i n  
cul tures  where a s ingle  s tap le  dominates the  d i e t .  Such concentration i s ,  
however, not the case in Ghana. If prices f o r  foods are  not highly correla-  
ted ,  subst i tu t ion between food commodities can contribute t o  maintaining food 
secur i ty .  In this respect ,  the  savannah regions w i t h  the re la t ive ly  higher 
concentration in coarse grains ( l ess  d ivers i f ied  d i e t )  are  most 1 i kely 
vulnerable t o  f luctuat ions  in  prices,  a s  well as  t o  f luctuat ions  in real 
incomes around t hei r 1 ow averages. 

In theory, the income e l a s t i c i t i e s  f o r  food expenditures i n  Table 12 
should convey roughly the  same information as is  reported i n  the breakdown of 
budgets by expenditure qu in t i l e  in Tables l l a  and l l b .  Arc e l a s t i c i t i e s  may 
be derived from changes in budget shares. For example, a constant budget 
share across expenditure qu in t i l es  implies an e l a s t i c i t y  of 1 while an 
increasing budget share imp1 i e s  an e l a s t i c i t y  greater  than 1. Note, however, 
t ha t  the  e l a s t i c i t i e s  are estimated using an instrumental variable f o r  
expenditures i n  order t o  remove some of the  corre la t ion of e r ro rs  t ha t  may 
influence pat terns  in Tab1 e 11. Moreover, the e l a s t i c i t i e s  are  estimated 
using c l u s t e r  fixed e f f ec t s  t o  remove any missing variable bias stemming from 
the  absence of exp l i c i t  pr ice  information. Consequently, the  e l a s t i c i t i e s  
reported in  Table 12 d i f f e r  somewhat from a straightforward derivation of arc  
e l a s t i c i t i e s  using the  means reported in  Tables l l a  and l l b .  All equations 
include var iables  f o r  family s ize ,  percentage of children under f ive  years, 
number of members with primary and with secondary schooling o r  above by 
gender, 1 andhol ding, and a dummy variable f o r  femal e-headed households. 

Note t ha t  a few of the e l a s t i c i t i e s  a re  not robust with respect t o  
functional form. The a l t e rna t ive  estimates a r e  presented t o  i l l u s t r a t e  the 
potential  shortcoming of the  widely used double log functional form; e l a s t i ;  
c i t i e s  derived from budget shares a re  preferred f o r  theoretical  reasons. 
Moreover, whenever the  two estimates d i f f e r  appreciably, the  e l a s t i c i t i e s  
derived from budget share equations a re  c loser  t o  a r c  e l a s t i c i t i e s  calculated 
from ce l l  means. 

22 The advantages include the  f a c t  t ha t  budget share equations aggregate 
across commodities and a re  l e s s  prone t o  heteroscedastici ty.  Moreover, they 
allow e l a s t i c i t i e s  t o  vary over expenditure levels.  



Table l l a  - Rura l  Food Commodity Budget Share Means by Q u i n t i  l e  

Pooled 
Per Cap i ta  Expendi ture Q u i n t i l e  Rural  

Commodity 1 2 3 4 5 Sampl e 

Cereal s 
Mai ze1Kenkey 
R ice  
M i  11 et lsorghum 
Wheat b read lpas ta  

Root s/Tubers 
CassavaIGari /Fufu 
Yams 
Sweet po ta to /po ta to  
Cocoyam 
P l a n t a i n  

Meats/Fi sh/Dai ry 
Beef 
P o u l t r y  
Other  meats 
F i s h l s h e l  l f i s h  
M i  1 k lcheese 

Other  Foods 
O i  1 palm O i  1 /Nuts 
Other  o i  1 s / f a t s  
Groundnuts 
F r u i  t s 
Vegetables 
A1 coho1 i c beverages 

A l l  Foods 

Mean Hhold Per  Cap i ta  
Expendi tures ( '000) 

No. o f  observa t ions  

Source: GLSS data.  

Note: Cassava budget shares i n c l u d e  purchases o f  prepared f u f u .  As t h i s  
p roduc t  may c o n t a i n  o t h e r  r oo t c rops  as we l l ,  t h e  cassava shares may 
overes t imate  ac tua l  cassava consumption s l i g h t l y .  



Table l l b  - Urban Food Commodity Budget Share Means by Q u i n t i l e  

Commodity 

Pool ed 
Per C a ~ i  t a  Expendi ture O u i n t i  1 e Rural  

1 2 3 4 5 Sampl e 

Cereals  
Mai ze/Ken key 
R i ce  
M i  11 et/Sorghum 
BreadIPasta 

Roots/Tubers 
Cassava/Gari 
Yams 
Sweet po ta to /po ta to  
Cocoyam 
Pl  a n t a i n  

Meats/Fi sh/Dai ry 
Beef 
Poul t r y  
Other  meats 
F i s h l s h e l  l f i s h  
M i  1 k lcheese 

Other Foods 
O i  1 palm O i  1 /Nuts 
Other  o i  1 s / f a t s  
Groundnuts 
F r u i t s  
Vegetables 
A l c o h o l i c  beverages 

A l l  Foods 

Mean Hhold Per Cap i ta  
Expendi tures ( '000) 

No. o f  observa t ions  

Source: GLSS data.  

Note: Cassava budget shares i n c l u d e  purchases o f  prepared f u f u .  As t h i s  
p roduc t  may c o n t a i n  o t h e r  r oo t c rops  as w e l l ,  t h e  cassava shares may 
overes t imate  ac tua l  cassava consumption s l i g h t l y .  



Table 12 - Expenditure E l a s t i c i t i e s  of Various Food Estimates from Log-Log 
and Budget Share Modelsa 

Commodi t y  
Loq-Loq Model Budqet Share Model 

Rural Urban Rural Urban 

Cereal s 
Mai ze/Kenkey 
Rice 
Mi 11 et/sorghumb 
Wheat bread/Pasta 

Rootcrops/Pl antai  ns 
CassavaIGari /Fufu 
Plantain 

Meats/Fi sh/Poul try/Dai ry 
Beef 
Poultry 
Other meats 
Fish 
Dairy Products 

Other Foods 
Oi 1 palm Oi 1 /Nuts 
Other oi 1 s / f a t s  
F ru i t s  
Vegetables 
Groundnuts 
A1 coho1 i c beverages 

Total Food 

No. of Observations 

Source: GLSS data.  
Notes: The dependent var iable  in  the  log-log model i s  the  natural logarithm 

of per capi ta  expenditures on the  food commodity; in the  budget share 
model, i t  i s  the  proportion of t o t a l  household expenditures going 
toward the  food commodity. In both models, the income instrument i s  
the  predicted natural log of t o t a l  per capi ta  household expenditures. 

a Insofar  as  the  standard e r ro rs  of the estimates f o r  the  two models are  in 
d i f f e r en t  u n i t s  and a re  thus not s t r i c t l y  comparable, they a re  not reported 
here. They a r e  avai lable  from the author upon request.  
Mi 1 let/sorghum e l a s t i c i t i e s  were estimated using the  subset of households 
in the  Savannah zone (n=441 fo r  r u r a l ,  n = l l l  f o r  urban). 



The e l a s t i c i t i e s  f o r  expenditures on food items a re  qui te  large.  While 
e l a s t i c i t i e s  f o r  expenditures on a commodity are  greater  than f o r  the 
physical quanti ty consumed of t ha t  comygdity due t o  qual i ty  e f fec t s ,  i t  i s  
u n l i k e l y t h a t  t h e d i f f e r e n c e i s  large.  T h i s i m p l i e s t h a t t h e d e m a n d f o r  
food commodities in  Ghana is  l ike ly  t o  grow i n  the  near future  as incomes 
increase. T h i s  is  consistent  w i t h  the  comparatively low food consumption fo r  
the  country a s  well as  data from other par ts  of West Africa (see, fo r  
exampl e ,  Strauss 1982). This, however, d i f f e r s  from the  comparatively 1 ow 
estimates derived from time-series data by Asante e t  a l .  (1989). While there 
a re  no obvious e r rors  in the  Asante e t  a l .  study, the difference from the  
r e su l t s  here is  la rger  than generally observed when time s e r i e s  and cross 
sect ions  a r e  compared. The Asante r e su l t s  imply a slow growth of demand fo r  
agr icul tura l  commodities and, hence, a potential  f o r  surplus production in 
the  shor t  run. The present study implies higher levels  of food consumption 
(and possible nu t r i t ion)  with income growth and a need f o r  agr icul ture  t o  
s t r i v e  t o  keep pace with demand. The difference has major policy implica- 
t ions .  I t  would, therefore,  be useful t o  use combined time-series and cross- 
sectional  estimates from a combination of GLSS rounds when they become 
avai lable  t o  verify the  present resu l t s .  

Tables 13a and 13b indicate  the  re1 iance of households on markets f o r  
food consumption. The r a t i o s  reported d i f f e r  from the  more common se l f -  
sufficiency o r  marketed surplus r a t i o  in t ha t  they only report  the share of 
consumption t ha t  comes from own production; data on the  portion of production 
t ha t  was marketed were reported in a d i f fe ren t  section of the  survey and a re  
not analyzed here. While there  a re  substantial  differences across agro- 
ecological zones, differences across expenditure groups a r e  re1 a t ive ly  small 
i n  the  rural  area. Exceptions t o  t h i s  generalization a re  f o r  re la t ive ly  
minor commodities. There i s  a pronounced difference between expenditure 
groups, however, in the  urban area. Consistent with the wider range of 
i ncome-earni ng opportuni t i  e s  avai 1 abl e t o  them, upper income groups a re  f a r  
l e s s  r e l i a n t  on t h e i r  own agr icul ture  f o r  their  food consumption. One 
exception is  the  r e l a t i ve ly  high re l iance on own production f o r  root crops 
among the  few we1 1 -off fo res t  and savannah urban dwellers. 

Even in rural areas,  households in the  coastal and fo r e s t  zones purchase 
more cereals  than they consume from t h e i r  own production. A s imilar  pattern 
i s  observed f o r  meats and other foods. The share of root crops obtained from 
the  market i n  the  rural coastal zone, while l e s s  than ha1 f of to ta l  consump- 
t ion ,  i s  nevertheless l a rger  than the  comparable share in the other two 
zones. To a degree, the  high rel iance on marketed foods f o r  rural areas 
ref1 ec t s  the  a1 1 ocation of 1 and t o  cocoa production and other export crops in 
the  fo r e s t  region. T h i s ,  however, is  only par t  of the  s tory .  In addition, 
many maize and r i c e  producers s e l l  the bul k of t h e i r  production and purchase 
cassava and yams. Moreover, as the r a t i o  i s  calculated here, a household 
t ha t  s e l l s  some of t h e i r  production a t  harvest season and purchases some of 
the  same commodity l a t e r  in  the  year using wage o r  o ther  earnings would 

23 Deaton (1987) found only a small difference f o r  Cdte d l Ivo i re .  



Table 13a - Share of Home Production in Rural Food Expenditure - Top and 
Bottom Qu in t i l e s  by Agroecological Zone 

Coastal Forest Savannah 
Commodi t y  Lower Upper Lower Upper Lower Upper 

Total Food 

Cereals 
Mai ze/Kenkey 
Rice 
Mi 11 et/Sorghum 

Roots/Tubers 
Cassava/Gari/Fufu 
Yams 
Sweet potato/potato 
Cocoyam 
Plantain 

Meats/Fi sh/Dai ry 
Beef 
Poultry 
Other meats 
Fi shlshel l  f i s h  
Mi 1 klcheese 

Other Foods 
Oilpalm OilINuts 
Other o i l  s l f a t s  
Groundnuts 
Fruits 
Vegetables 
A1 coho1 i c beverages 

No. of observations 

Source: GLSS data.  

Notes: Calculations a r e  r a t i o s  of consumption from home production t o  t o t a l  
consumption. These d i f f e r  from sel f -suff ic iency r a t i o s ,  which a re  
r a t i o s  of t o t a l  production t o  t o t a l  consumption. Ratios f o r  Millet /  
Sorghum consumption a r e  calculated only f o r  the  Savannah zone, s ince 
only small amounts a r e  consumed in  the  other regions of the  country. 



Table 13b - Share o f  Home Product ion i n  Urban Food Expenditure - Upper and 
Lower Qu i  n t i  1 es by Agroecol ogi  ca l  Zone 

Coastal Forest  Savannah 
Commodity Lower Upper Lower Upper Lower Upper 

To ta l  Food 

Cereals 
Mai ze/Kenkey 
Rice 
M i  11 et lsorghum 

Roots/Tubers 
CassavaIGari /Fufu 
Yams 
Sweet po ta to /po ta to  
Cocoyam 
P lan ta in  

Meats/Fi sh/Dai ry 
Beef 
P o u l t r y  
Other meats 
F i s h l s h e l l  f i s h  
M i  1 klcheese 

Other Foods 
O i  1 palm O i  1 /Nuts 
Other o i  1 s l f a t s  
Groundnuts 
F r u i t s  
Vegetables 
A1 coho1 i c beverages 

No. o f  observat ions 

Source: GLSS data. 

Notes: Ca lcu la t i ons  a re  r a t i o s  o f  consumption from home product ion t o  t o t a l  
consumption. These d i f f e r  from s e l f - s u f f i c i e n c y  r a t i o s ,  which are 
r a t i o s  o f  t o t a l  product ion t o  t o t a l  consumption. Rat ios f o r  M i l  l e t /  
Sorghum consumption are ca l cu la ted  on ly  f o r  the  Savannah zone, since 
on l y  small amounts are  consumed i n  the  o ther  regions o f  t he  country. 



indicate a comparatively low share of own production in total consumption. 
Nevertheless, the data indicate a larger reliance on traded foods than 
commonly assumed for small farmers in Africa. These farmers, then, would be 
affected by changes in marketing margins both as producers and consumers. 



5. CONCLUSION 

This s tudy i n d i c a t e s  a  p o s i t i v e  r e l a t i o n s h i p  between income and n u t r i -  
t i o n a l  l eve l s .  Whi le t h i s  may be deemed obvious, i t  i s  s u r p r i s i n g l y  d i f f i -  
c u l t  t o  demonstrate and o f t e n  cont rad ic ted  (Behrman e t  a l .  1988). The 
r e s u l t s  here conf irm a  s imi  1  a r  study based on C6te d  ' I v o i  r e  data (Sahn 1989). 
Many o f  t h e  l ong  term impacts o f  cur ren t  economic pol  i c i e s ,  a1 though i n t r o d -  
uced f o r  reasons o the r  than n u t r i t i o n ,  w i l l  l i k e l y  a f f e c t  n u t r i t i o n  through 
t h i s  income r e l a t i o n s h i p .  A  r e v i v a l  o f  Ghana's once noteworthy educat ional 
system may a l so  a f fec t  n u t r i t i o n  v i a  income, r a t h e r  than d i r e c t l y  s h i f t i n g  
t h e  e f fec t iveness  o f  i n p u t  u t i l i z a t i o n .  We are  not, however, able t o  
i n v e s t i g a t e  t h e  impact of any p a r t i c u l a r  e x i s t i n g  government program. Thi s  
i s ,  i n  par t ,  due t o  t h e  absence o f  i n f r a s t r u c t u r e  var iables,  al though the re  
i s  some i n d i r e c t  evidence o f  t he  r o l e  o f  hea l th  i n f r a s t r u c t u r e  through the  
p r o b a b i l i t y  o f  disease. Moreover, the  Government o f  Ghana i s  s t i l l  i n  t he  
process o f  r e s t o r i n g  the  o v e r a l l  economy as we1 1  as soc ia l  i n f r a s t r u c t u r e  and 
does no t  c u r r e n t l y  have nat ionwide programs aimed a t  improving n u t r i t i o n ,  t h e  
impacts o f  which might be i nves t i ga ted  i n  a  s i m i l a r  ana lys i s  o f  n u t r i t i o n a l  
s ta tus .  S i m i l a r l y ,  t h e  GLSS was no t  designed t o  i n v e s t i g a t e  the  impact o f  
those types o f  supplementary feeding programs t h a t  are being undertaken. One 
can, however, ex t rapo la te  a  b i t  from t h e  evidence i n  these data as we l l  as 
from o the r  programs t o  consider  p o t e n t i a l  in te rvent ions .  

For  example, t h e  reg iona l  pa t te rns  v e r i f i e d  here conf i rm the  pers is tence 
o f  a  n u t r i t i o n a l  disadvantage f o r  c h i l d r e n  born i n  t h e  savannah and a lso  
prov ide  a  bas is  f o r  determining p r i o r i t i e s .  The h igher  l e v e l s  o f  ma lnu t r i -  
t i o n  i n  t h e  n o r t h  i s  n o t  a  new d i s p a r i t y - - i t  was observed i n  nat ionwide 
surveys nea r l y  30 years ago. The legacy represents a  v i c i o u s  c i r c l e ;  the  
e f f e c t  which i s  r e f e r r e d  t o  above as the  womb environment o r  phenotype 
pathway c a r r i e s  the  e f f e c t s  o f  m a l n u t r i t i o n  t o  subsequent generations. 
Regional d i f f e rences  may a l so  r e f l e c t  eco log ica l  cons t ra in t s  as we l l  as the  
r e l a t i v e l y  h igh  cos ts  o f  hea l th  i n f r a s t r u c t u r e  and u t i l i z a t i o n  i n  a  region 
w i t h  d i f f i c u l t  t r a n s p o r t a t i o n  and, i n  places, re1 a t i v e l y  1  ow populat ion 
dens i t i es .  Nevertheless, ta rge ted programs may counteract  some o f  these 
handicaps. 

For example, t h e  n u t r i t i o n  o f  c h i l d r e n  can be a f f e c t e d  i n  t h e  sho r t  run 
through improved prenata l  n u t r i t i o n .  There i s  ample evidence t h a t  medical 
care  and i n t e r v e n t i o n  programs, especi a1 l y  those ta rge ted t o  mothers e x h i b i t -  
i n g  l e s s  than normal growth du r ing  pregnancy, can reduce the  p r o b a b i l i t y  o f  
a  low b i r t h  weight c h i l d .  While food.supplementat ion programs designed f o r  
ch i1  dren o f t e n  f a i l  t o  i n d i c a t e  measurable impacts on n u t r i t i o n ,  p a r t i a l l y  
due t o  imprecise ta rge t i ng ,  programs aimed a t  women i n  the  l a t e r  stages o f  
pregnancy a re  more l i k e l y  t o  have s i g n i f i c a n t  r e s u l t s  (Kennedy and Alderman 
1987, Anderson 1989). For example, one o f  t he  most noted s tud ies  o f  maternal 



supplementation i n d i c a t e d  a  major reduc t ion  o f  low b i r t h  weight c h i l d r e n  i n  
t he  Gambia, a1 though 1  i t t l e  e f f e c t  on l a c t a t i o n  was observed (Prent ice e t  a1 . 
1983). 

This  d iscussion has touched upon two forms o f  t a rge t i ng .  A  p r i o r i t y  f o r  
women i n  the  l a t e r  stages o f  pregnancy i s  a  form o f  1  i f e  c y c l e  ta rge t ing ,  
w h i l e  t he  reg iona l  p a t t e r n  imp l i es  geographic target ing.24 Another type o f  
t a r g e t i n g  t h a t  i s  o f t e n  considered, t a r g e t i n g  by income o r  o ther  measures o f  
economic status,  o f t e n  requ i res  more data and t r a i n e d  admin is t ra to rs  than i s  
c u r r e n t l y  a v a i l a b l e  i n  Ghana. 

The suggestion o f  a  focus on pregnant women i s  a  divergence from the  main 
form o f  n u t r i t i o n a l  i n t e r v e n t i o n  t h a t  was inc luded i n  the  PAMSCAD package. 
To be sure, no one wants t o  argue, i n  an e i t h e r l o r  manner, aga ins t  p rov id ing  
e x t r a  food t o  underweight ch i ld ren .  Nevertheless, i t  i s  o f t e n  d i f f i c u l t  t o  
design supplementary feeding programs t h a t  are sharply  focused on ch i l d ren  i n  
t h e  vu lnerab le  6- t o  24-month bracket.  Such programs work bes t  when coupled 
w i t h  h e a l t h  care  centers. They have t h e i r  main impact through t h e  incent ives  
f o r  mon i to r ing  and preventa t ive  care. The p o t e n t i a l  f o r  an impact o f  t he  
food d i s t r i b u t e d  i s  enhanced i f  the  q u a n t i t y  increases when a  c h i l d  i nd i ca tes  
f a i  1  u re  t o  t h r i v e .  This  has been attempted by vo lun tary  agencies i n  Ghana 
w i t h  mixed r e s u l t s .  The success o f  such programs i s  dependent on increased 
u t i l i z a t i o n  o f  h e a l t h  care o u t l e t s ,  which i n  t u r n  i s  dependent on a v a i l a b i l -  
i t y  and q u a l i t y .  

L i k e  c h i l d - o r i e n t e d  programs, i n te rven t i ons  ta rge ted t o  pregnant women 
can be subtargeted by o the r  c r i t e r i a ,  i n c l u d i n g  low weight gain. Moreover, 
they share a  fea tu re  i n  t h a t  a  p o r t i o n  o f  t e  b e n e f i t s  comes from the  
increased i ncen t i ves  t o  ob ta in  prenata l  care. '5 Although the  number o f  
women i n  t h e  l a t e r  stages o f  pregnancy i s  lower than t h e  number o f  preschool 
c h i l d r e n  o r  t h e  number o f  c h i l d r e n  i n  t h e  more narrow band o f  maximum 
vu l  nerabi  1  i t y ,  un i  versa1 coverage i s  1  i k e l y  i n f e a s i b l e  f o r  t he  shor t  o r  
medium term. 

This, then, r e t u r n s  t h e  d iscussion t o  geographic ta rge t i ng .  Such 
t a r g e t i n g  i s  a d m i n i s t r a t i v e l y  simple and v i r t u a l l y  f r e e  o f  i ncen t i ves  t o  
a1 t e r  behavior  o r  conceal in fo rmat ion  t h a t  in f luences the  e f f i c i e n c y  o f  some 
t a r g e t i n g  schemes. It, however, has the  p o t e n t i a l  t o  add t o  i n te r reg iona l  
p o l i t i c a l  tensions. Moreover, geographic t a r g e t i n g  o f t e n  assumes away major 
d i f f e rences  i n  t he  cos ts  o f  del  i v e r i n g  a  serv ice.  When the  cos t  o f  d e l i v e r -  
i n g  serv ices  i s  g rea te r  i n  remote regions, t he  most e f f e c t i v e  means o f  
ach iev ing  na t i ona l  ob jec t i ves  are n o t  necessari l y  i nd i ca ted  by pover ty  1  i nes 
o r  s imi  1  a r  t a r g e t i n g  a ids.  With semiurban areas e x h i b i t i n g  comparat ively 

24 For  a  rev iew of t a r g e t i n g  methods and resu l t s ,  see A1 derman (forthcoming) 
as we1 1  as P i  nstrup-Andersen (1988). 

25 The GLSS data i n d i c a t e  t h a t  88 percent o f  a l l  mothers (84 percent i n  
r u r a l  areas) repor ted  prenata l  care. This i s  s u r p r i s i n g l y ,  even suspi - 
c ious ly ,  h igh  and does n o t  i n d i c a t e  the  type o r  t h e  qua1 i t y  o f  care obtained. 



h igh  l e v e l s  o f  chron ic  ma lnu t r i t i on ,  these areas may be a  convenient en t r y  
p o i n t  f o r  programs, p a r t i c u l a r l y  i n  t he  savannah regions, t o  be augmented i f  
o r  when experience and i n f r a s t r u c t u r e  permi t  i n  h igh  p r i o r i t y  r u r a l  regions. 

While t h e  GLSS data c o l l e c t i o n  i s  no t  designed f o r  program evaluat ion,  
t he  data may a s s i s t  i n  t a r g e t i n g  c r i t e r i a .  I n  p a r t i c u l a r ,  the  increased 
sample s i z e  t h a t  w i l l  be poss ib le  when the  second (and subsequent) years o f  
t he  survey are  a v a i l a b l e  can convenient ly  prov ide s t a t i s t i c s  on n u t r i t i o n  a t  
g rea te r  1  eve1 s  o f  geographic d isaggregat ion than c u r r e n t l y  advisable. 

The ana lys i s  above p o i n t s  t o  a  few add i t i ona l  g e n e r a l i t i e s  t h a t  can 
augment t h e  p lann ing  o f  hea l th  and n u t r i t i o n  s t ra teg ies .  For example, given 
the  e f f e c t  o f  p a r i t y  on the  mother 's n u t r i t i o n  and t h e  s i b l i n g  e f f e c t  
observed i n  t h e  c h i l d r e n ' s  regression, programs t h a t  i n f l eence  both the  
number and spacing o f  b i r t h s  w i l l  l i k e l y  improve n u t r i t i o n .  If, f u r t h e r -  
more, educat ion o r  s p e c i f i c  f a m i l y  p lanning programs in f l uence  the  age a t  
which a  mother begins her  fami ly ,  an e f f e c t  on c h i l d r e n ' s  n u t r i t i o n  should be 
observed as i n d i c a t e d  by t h e  maternal age v a r i a b l e  i n  t he  regressions. 
Simi 1  a r l y ,  any program t h a t  reduces the  probabi 1  i t y  o f  c h i  1  dhood disease w i  11 
have an a d d i t i o n a l  e f f e c t  on heal th.  Preventat ive hea l th  programs, then, may 
be a  more d i r e c t  pathway t o  improving n u t r i t i o n  than supplementary feeding 
programs. 

It i s  n o t  possib le,  however, t o  say much about t h e  p o t e n t i a l  f o r  food 
p r i c i n g  p o l i c y  t o  improve n u t r i t i o n .  Not on ly  are there  few c o s t - e f f e c t i v e  
inst ruments t h a t  can i n f l uence  marginal p r i c e s  f o r  vu lnerable groups i n  
Ghana, i t  i s  hard t o  i n t e r p r e t  t h e  ava i l ab le  food expenditure var iab les  i n  a  
p o l i c y  context .  They are  no t  s t rong p r e d i c t o r s  f o r  c h i l d r e n ' s  n u t r i t i o n a l  
s tatus,  a1 though they  a re  f o r  a d u l t  women. Even i n  t h i s  case, however, one 
would be f o o l i s h  t o  venture t h a t  an increase i n  t he  p r i c e  o f  foods t h a t  a re  
i ne l  a s t i  c- - imply ing increased expenditures f o l l  owing such a  p r i c e  increase- 
i s  a  sound n u t r i t i o n a l  po l i cy .  More conclus ive r e s u l t s  and more usefu l  
po l  i c y  l e v e r s  might  be uncovered i f  the  n u t r i e n t s  f o r  which food expenditures 
are be1 ieved t o  proxy can be ca lcu la ted .  This may be poss ib le  when the  f u l l  
s e t  of p r i c e s  t h a t  were c o l l e c t e d  are  1  inked w i t h  the  household data. 

While the  s t reng th  and types o f  conclusions t h a t  can be drawn from t h e  
GLSS data are  l i m i t e d  by data problems r e f e r r e d  t o  above, t he  surveys are 
designed f o r  mon i to r ing  as we l l  as f o r  research t h a t  e luc ida tes  pathways. 
Repeated surveys as envisioned by t h e  GLSS p r o j e c t  can prov ide  such a  moni tor  
f o r  o v e r a l l  economic progress as we1 1  as s p e c i f i c  progress i n  improving 
s o c i a l  we1 fa re .  Repeated surveys may, furthermore, p rov ide  increased 
in fo rmat ion  t o  i s o l a t e  e f f e c t s  on ly  weakly i l l u m i n a t e d  w i t h  t h e  cu r ren t  data. 

26 For a  recent  review, see Haaga (1989) . 



APPENDIX: ESTIMATION OF INSTRUMENTS 

While the  estimating of instrumental variables i s  undertaken primarily 
t o  obtain regressors f o r  the  main est imates,  there  a re  a number of points of 
note i n  these  equations. These a r e  discussed b r i e f l y  below. 

Total Expenditures (Appendix Table 1) a re  used as  a proxy f o r  unobserved 
permanent income. In preliminary estimates (not shown), i t  was observed t ha t  
expenditure equations were more plausible  than income predictors.  Whi 1 e most 
coef f i c ien t s  in the  expenditure functions a re  qu i te  consistent  with a 
permanent income in te rpre ta t ion ,  the  same cannot be said w i t h  the  income 
equations. For example, urban household expenditures increase 100,000 cedis 
f o r  every universi ty degree in the  household (male) and 30,000 cedis f o r  
primary completers, with rural  r e su l t s  being surpr is ingly  s imi lar .  In the  
urban income equations, the  corresponding numbers a r e  9,000 and -2,000, and 
in the  ru r a l ,  they a r e  not s ign i f i can t  a t  -17,000 and 8,000, respectively. 
The problem i s  a1 so indicated looking a t  the  average level of income f o r  the  
e n t i r e  sample, which i s  roughly only half of average expenditures. I t  i s  
more dis turbing t h a t  the  underreporting of income ( fo r  a number of f a i r l y  
obvious reasons, i t  i s  unl i kely t ha t  expenditures a re  overreported) i s  
c l e a r l y  not uniform. I f  one looks a t  regional means (urbaninonurban) o r  a t  
means by agroecological zones, one sees t h a t  Accra has the  highest expendi- 
tu res  and the  lowest incomes while the  s i tua t ion  i s  roughly reverse f o r  the 
rural  savannah. Perhaps, government employees a re  more 1 i kely t o  underreport 
incomes. 

Whi 1 e the  comparison between expenditure and i ncome regressions was done 
in t o t a l  cedis terms, i t  was noted t h a t  these regressions were heteros- 
cedasti  c. T h i s  problem was reduced when dependent var iable  was transformed 
i n to  natural logarithms. The r e su l t s  reported in Appendix Table 1 are ,  
furthermore, transformed i n to  per capi ta  terms. 

The equations indicate  t ha t ,  in  general,  education had the  expected 
posi t ive  impact on t o t a l  family expenditures, with the  coeff ic ient  in the 
rural  equations being often higher than in the urban. Note a l so  t ha t  an 
addit ional  woman with post-primary education has a l a rger  impact on the 
1 ogari t h m  of expenditures per capi ta  (or  t o t a l  fami l y  expenditures) than does 
an addit ional  male with a s imi lar  education. Nonland asse t s  have small b u t  
pos i t ive  impacts ( in  an expenditure equation this should measure the  1 ong-run 
net  re turns) .  Land, which i s  allowed t o  vary by ecological zone due t o  
qua1 i t y  f a c to r s ,  a1 so has a small but posi t ive  impact. The coef f i c ien t  of 
land i n  cocoa, while posi t ive ,  i s  a l so  surpr is ingly  small and not s ign i f -  
icant .  Dummy var iables  f o r  agroecological zones and type of urban s e t t i ng  
indicate  t h a t  1 ocal e has a s ign i f i can t  e f f ec t ,  even control 1 ing f o r  di f fe ren t  
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Appendix Table 1 - Expenditures Equations (standard e r ro rs  i n  parentheses) 

Loq Total  Expenditures Per Capita 
Variable Rural Urban Po0 1 ed 

00.000 00.000 00.000 
l ntercept 

Hales 0-5 y r s  

Hales 5-10 y r s  

Hales 10-20 y r s  

Hales 20-65 y r s  

Hales 65+ y r s  

Females 0-5 y r s  

Females 5-10 y r s  

Females 10-20 y r s  

Females 20-65 y r s  

Females 65+ y r s  

Hales u i t h  pr imary 
education (only) 

Hales u i t h  secondary 
educat i o n  

Hales u i t h  u n i v e r s i t y  
education 

Females u i t h  pr imary 
education (only) 

Females u i t h  secondary 
education 

Land i n  Coastal Zone 

Land i n  Forest Zone 

Land i n  Savannah Zone 

Cocoa Acreage 

(continued) 



Appendix Table 1 (continued) 

Log Total Expenditures Per Capita 
Rural Urban Po0 1 ed Variable 

V a l w  o f  Livestock 

Value of Vehicles 

V a l w  o f  Other Capi ta l  6.623b 
(1 -786) 

Semi Urban dunny 

Urban dunny . . . 

Forest Zone dunny 

Savannah Zone dunny 

Female head o f  
household dunny 

Age o f  head of -0.003 
household (0.001) 

In terv iew month trend 0.025 
(0.004) 

Accra dumny . . . 

Tema dunny ... 

a Times 

Times lo-'. 



l e v e l s  o f  assets. F i n a l l y ,  fema 
small e r  expenditures i n  bo th  r u r a l  

1  e  headed households have s i g n i f i c a n t l y  
and urban areas. 

Parity Regressions were est imated us ing OLS (Appendix Tab1 e  2). Whi 1  e  
t h e  dependent v a r i a b l e  i s  a  count v a r i a b l e  ( in teger )  r a t h e r  than a  continuous 
v a r i a b l e  and i s ,  furthermore, t runcated a t  zero, Ainsworth (1989) has 
i n d i c a t e d  t h a t  techniques t o  c o r r e c t  f o r  t h e  departure from OLS assumptions 
t h a t  these cond i t i ons  e n t a i l  do no t  have a  noteworthy i n f l uence  on the 
r e s u l t s .  The de~enden t  v a r i a b l e  i s  the  number o f  c h i l d r e n  ever born, 
regard1 ess o f  s u r i i  va l  . 

While t h e  age va r iab les  a re  both h i g h l y  s i g n i f i c a n t  i n  t he  two equat 
t h i s  merely conf i rms the  cumulat ive p a t t e r n  o f  the  dependent var iab le .  

ions, 

The main concern, however, i s  w i t h  the  income var iab les  t h a t  i n d i c a t e  
i nc reas ing  p a r i t y  a t  a  g iven age and educat ion as incomes increase. A  
s i m i l a r  p a t t e r n  was observed by Ainsworth f o r  CBte dlVoire, al though i t  i s  
n o t  commonly observed i n  developed count r ies .  Unl i ke A i  nsworth, however, the  
s p e c i f i c a t i o n  here inc ludes a  quadrat ic  term. The t u r n i n g  p o i n t  a t  which the  
marginal impact o f  income becomes negat ive occurs when the  1  ogar i  thm o f  t o t a l  
expenditures i s  roughly one-and-a-ha1 f standard dev ia t i ons  above the  mean, 
which i s  w e l l  w i t h i n  t h e  sample. 

Post-primary educat ion has a  s t rong e f f e c t  on p a r i t y  a t  a  given age. 2 7 

The c o e f f i c i e n t s  f o r  post-secondary education are h igher  than f o r  secondary 
education. I n  con t ras t  t o  Cate d l I vo i re ,  educat ion has a  s i g n i f i c a n t  
in f luence on p a r i t y  even i n  r u r a l  areas. 

27 The study d i d  n o t  determine t h e  impact on completed b i r t h s - - t h a t  i s ,  t he  
t o t a l  number of c h i l d r e n  a f t e r  a  woman has completed her  ch i ldbear ing .  More 
educated women genera l l y  s t a r t  t h e i r  ch i l dbea r ing  l a t e r ,  b u t  may n o t  neces- 
s a r i l y  have l e s s  c h i l d r e n  over  t h e i r  l i f e t ime .  



Appendix Table 2 - Parity Estimates (Cluster Fixed Effects) 

Rural Urban 

Intercept 

Age 

Age Squared 

Highest Schooling = primary 

Highest School ing = secondary 

Highest Schooling = post secondary 

Log Total Expenditure 

(Log Total ~ x ~ e n d i  ture) 

Land Ownership 

Cluster Mean Parity 

R~ of Equation 

Number 
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