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FOREWORD 

CFNPP conducts research t o  generate  information about t h e  e f f e c t  government 
ac t ion  has on poverty, food s e c u r i t y ,  and human n u t r i t i o n .  As p a r t  of t h i s  
e f f o r t ,  CFNPP began co l l abora t ive  work with UNICEFIKigali i n  e a r l y  1989 t o  
improve upon e x i s t i n g  knowl edge concerning t h e  prevalence and e t io logy  of 
ma1 n u t r i  t i  on i n  Rwanda. 

Rwanda i s  t h e  most densely populated country i n  Africa.  I t  has t h e  world 's  
highest  f e r t i l i t y  r a t e  and one of the  highest population growth r a t e s .  This 
tremendous popul a t i  on dynamic, coup1 ed with 1 imi t ed  1 and expansion, has propel 1 ed 
Rwanda t o  t h e  fo re f ron t  of African countr ies  s t ruggl ing  with n u t r i t i o n  and 
heal th-re1 a t ed  problems. 

Although Rwanda's endemic poverty and food insecur i ty  i s  well recognized, 
1 i  t t l  e a t t e n t i  on has been given t o  understanding the  na ture  of malnut r i t ion .  
Ins tead ,  pol icymakers have re1 i e d  pr inc ipa l ly  on aggregate c a l o r i e  production 
1 eve1 s a s  t h e  s o l e  i n d i c a t o r s  of n u t r i t i o n a l  we1 1 -being, ignoring t h e  
impl ica t ions  of household-level food secu r i ty ,  hea l th ,  and f e r t i l i t y  behavior. 

CFNPP, in  col 1 aborat  i  on with UNICEF/Ki gal i  , has worked t o  overcome t h i s  
dearth of knowl edge about t h e  i n t r i c a t e  r e l a t ionsh ip  between individual  n u t r i t i o n  
and the  household 's  socioeconomic, demographic, and heal th environment. 

This working paper provides new information on t h e  s t r u c t u r e  underlying 
Rwandan household decisionmaking. This information was derived from a 
s t a t i s t i c a l  a n a l y s i s  of da t a  from a national budget-consumpti on expenditure 
survey of r u r a l  and urban households. The survey was undertaken by t h e  Ministry 
of Plan, Government of Rwanda, from 1982 t o  1986. Using the  survey da ta ,  t h i s  
study focuses on t h e  1 inks between t h e  household's food consumption behavior and 
n u t r i t i o n a l  s t a t u s  of preschool chi 1 dren. 

A1 though 1 imited in s i z e ,  t h e  sample da ta  represent  a f i r s t  attempt a t  
measuring t h e  wel fare  of Rwandan households. The survey ' s  evidence of high 
prevalences of chroni c ma1 n u t r i  t i  on and underweight chi 1 dren should s ignal  the 
need f o r  cons ider ing  the  n u t r i t i o n a l  impacts of a1 1 development p r o j e c t s  and 
programs i n  Rwanda. 

F ina l ly ,  i t  i s  hoped t h a t  t h i s  study wil l  provide a useful benchmark f o r  
f u t u r e  work i n  t h i s  area i n  Rwanda by providing empirical evidence of t h e  
underlying s t r u c t u r e  governing n u t r i t i o n  and food consumption behavior and by 
iden t i fy ing  t h e  information gaps t h a t  must be f i  1 led completely and thoroughly 
understand t h e  e t io logy  of malnut r i t ion  among Rwandan chi ldren .  

Fi nanci a1 support  from UNICEF/Ki gal i f o r  t h i s  study i s  g ra t e fu l  l y  
acknowl edged. 

I thaca ,  New York 
March 1992 

Per Pinstrup-Andersen 
Direc tor ,  CFNPP 



EXECUTIVE SUMMARY 

In the mid-1980s the Ministry of Plan of the Government of Rwanda undertook 
i t s  f i  rst national household survey of budgetary expenditure and consumption 
behavior, ent i  t l  ed the  National Budget and Consumption Survey (NBCS) f o r  rural 
(1982-1983) and urban (1984-1986) areas .  

This paper examines the  nu t r i t iona l  s t a t u s  of preschool children from the 
NBCS survey, with an emphasis on the ro le  of household consumption behavior. In 
addi t ion,  household income, demographic charac te r i s t i c s ,  and subsistence 
or ienta t ion are  examined f o r  t h e i r  influence on household food consumption 
behavior. 

The prevalences of chronic ma1 nutr i t ion and underweight chi1 dren are 
extremely high in Rwanda, r e l a t i ve  t o  other African countr ies ,  and r e f l e c t  the 
widespread poverty of the  rural and urban populations. 

Nearly 53 percent of rural children younger than s i x  in Rwanda were found 
t o  be chronically malnourished, while 5 percent were acutely malnourished, and 
nearly 30 percent were underweight. These f igures  a re  s l i gh t l y  higher than 
l eve l s  of urban malnutri t ion:  38 percent of urban children younger than f ive  
years  of age were stunted,  over 6 percent were wasted, and 22 percent were 
underweight . 

Several important age-related nu t r i t iona l  implications can be drawn from the 
r e s u l t s .  F i r s t ,  the  i n i t i a l  6 months of a c h i l d ' s  l i f e  represent a period of 
s ign i f i can t ly  higher nutr i t ional  s t a t u s  as  compared with the  following 6-to-24 
month period f o r  both the  rural and urban samples. Second, a l so  during the 
i n i t i a l  6 months rural children exhibi t  higher levels  of malnutrition than do 
t h e i r  urban counterparts  (perhaps a r e su l t  of greater  maternal nutr i t ional  s t r e s s  
during pregnancy i n  rural  a reas ) .  Third, a s  expected, the  data indicate  a 
pat tern  of increased nutr i t ional  vulnerabi l i ty  during the 6-to-24 month "weaning" 
period fo r  both rural  and urban children.  Fourth, high infant  and child 
morta l i ty  r a t e s  i n  rural  areas decimate the  ranks of malnourished children and 
give the f a l s e  appearance of l imited "recovery" from the  high levels  of 
malnutri t ion associated with the  6-to-24 month period. The f i r s t  and th i rd  
points  make a strong case f o r  mothers t o  maintain current  breast-feeding 
pract ices  through the  c h i l d ' s  f i r s t  6 months of infancy, and hint  a t  the 
nu t r i t iona l  vulnerabi 1 i  t y  associated with chi ld weaning behavior in Rwanda. The 
second and fourth points  a r e  re la ted  t o  the  household's access t o  adequate health 
in f ras t ruc tu re  and r e f l e c t ,  in pa r t ,  the  greater  access t ha t  urban dwel l e r s  have 
t o  health in f ras t ruc tu re .  

Regression r e su l t s  reveal t ha t  household food acquis i t ion behavior i s  an 
important determinant of chi 1 d nu t r i t iona l  s t a t u s .  A c l e a r  pattern emerges: 



household ca lo r ie  avai 1 abi 1 i  ty  per day per adult  equi val ent  i  s more important 
than food expenditures per adul t  equivalent, which in t u r n  i s  a stronger 
determinant of chi ld  nutr i t ional  s t a t u s  than i s  household permanent income. 

A 1  though spec i f i c  information i s  lacking, t h i s  study hints  a t  the importance 
of health i n f r a s t ruc tu r e  and san i ta ry  environment. Total expenditures, food 
expenditure, and ca lo r i e  ava i l ab i l i t y  a l l  appear t o  have a greater  impact in an 
urban s e t t i ng  than i n  a rural s e t t i ng .  This could be the  r e su l t  of improved 
access t o  health in f ras t ruc tu re  in  urban areas, which would complement nu t r i en t  
intake. Similarly,  lack of access t o  health in f ras t ruc tu re  in rural areas may 
be constraining the household ' s response t o  perceived morbidity. Present r e su l t s  
could be g rea t ly  strengthened with the addition of household-level data on the  
sani tary  environment and individual -1 eve1 data on morbi di t y  . 

Household s i z e  has a negative influence on both current  (o r  near term) 
child nutr i t ional  s t a t u s ,  as well as on household food consumption behavior. 
Household food expenditure per adu l t  equivalent, ca lo r ie  acquis i t ion per adul t  
equivalent, and food budget share in both rural and urban areas a1 1 decl i  ne (and 
the level of prices paid per c a lo r i e  in rural areas r i s e s )  with increases in the  
household's s i z e .  

In rural  households, the  value of  ons sump ti on from home production a s  a 
percentage of to ta l  expenditures ( i  . e . ,  the househol d ' s subsistence or ienta t ion)  
i s associ ated with greater  food expenditures per adul t equi val en t ,  c a lo r i e  
acquisi t ion per adul t  equivalent, and food budget shares,  and w i t h  1 ower levels  
of prices paid per ca lo r ie  acquired. 

Food expenditure and ca lo r ie  acquisi t ion e l a s t i c i t i e s  with respect t o  income 
a r e  s ign i f i can t ly  higher in rural  areas than in urban areas,  r e f l ec t ing  in pa r t  
greater  overall  pov'erty of rural  households and the  greater  avai 1 abi 1 i  ty  of 
consumer goods in urban areas. 

As expected, increases in  income a re  associated with declines in  the food 
budget share.  However, t h i s  e f f e c t  i s  greater  in urban areas where wider income 
dispersion and lower levels  of home production prevai l .  Similarly,  r i s e s  in 
income a r e  associated with increases in the  price paid per c a lo r i e  consumed, w i t h  
p rac t i ca l ly  no di f ference in the  r a t e  of change emerging between the rural and 
urban samples . 

In summary, the posi t ive  e f f e c t s  of household i ncome and ca lo r ie  acquis i t ion 
on child nu t r i t iona l  s t a t u s  a r e  apparent from t h i s  study; however, the  ro le  of 
health in f ras t ruc tu re  merits f u r t he r  research. The analytical  r e su l t s  suggest 
t ha t  the  impact of agr icul tura l  po l ic ies  and programs may be g rea te r  i n  the  
presence of complementary health infras t ructure .  In addit ion,  family planning 
a c t i v i t i e s  t o  reduce household s i z e  could benefi t  both household food consumption 
behavior (d i rec t ly )  and child nu t r i t iona l  s t a tus  (both d i rec t ly  via lower chi ld  
i  ntrahousehol d orderi ngs and i ndi r e c t l y  via improved household food consumpti on 
behavior) . 



1. INTRODUCTION 

BACKGROUND 

Rwanda, a  smal l ,  l and locked  n a t i o n  s i t u a t e d  i n  t h e  c e n t r a l  A f r i c a  h igh lands,  
has been expe r i enc ing  r a p i d  popul  a t i  on expansion s i n c e  t h e  m i  d-1970s .' A1 ready 
t h e  most densely  popu la ted  c o u n t r y  i n  A f r i c a ,  Rwanda's es t imated  p o p u l a t i o n  
growth r a t e  o f  3.5 t o  3.8 percen t  ( O f f i c e  Na t iona l  de 1 a  Popu la t ion  [ONAPO] 1985) 
i s  beg inn ing  t o  surpass i t s  a b i  1  i t y  t o  produce food  f o r  i t s e l f .  Th i s  f r a g i l e  
s t a t e  exacerbates t h e  impact o f  p e r i p h e r a l  problems, such as s o i l  e r o s i o n  and 
r a p i d  u rban i za t i on .  

However, ve ry  l i t t l e  hard  i n f o r m a t i o n  e x i s t s  about t h e  n u t r i t i o n a l  impact 
o f  t h e  r a p i d  p o p u l a t i o n  growth and t h e  ensuing degrada t ion  i n  t h e  a g r i c u l t u r a l  
environment and n a t i o n a l  food  s e c u r i t y  s i t u a t i o n .  I n  1976 Meheus e t  a1 . (1977) 
undertook t h e  f i r s t  n a t i o n a l  n u t r i t i o n  survey. They found t h a t  33 percen t  o f  
Rwandan c h i l d r e n  younger than  f i v e  yea rs  o f  age were s tun ted ,  another  39 percen t  
were underweight,  and 6 percen t  were wasted .2 These ma1 n u t r i  t i  on preva lences 
a re  s u f f i c i e n t l y  h i g h  t o  cause a larm among government po l  icymakers. 
Un fo r t una te l y ,  Meheus e t  a1 . d i d  n o t  c o l  1  e c t  socioeconomic data,  thus  p reven t i ng  
t h e  s tudy o f  any p o t e n t i a l  causal  r e1  a t i onsh ips .  

S ince t h e  mid-1980s Rwanda has been i n  t h e  m i d s t  o f  an economic downturn 
t h a t  began w i t h  t h e  f a l l  o f  c o f f e e  p r i c e s  i n  1987, which f u r t h e r  aggravated an 
a1 ready p reca r i ous  n u t r i t i o n a l  s i t u a t i o n  . 3  

I n  t h e  summer months o f  1989 famine c o n d i t i o n s  developed i n  severa l  p a r t s  
o f  Rwanda and r e q u i r e d  t h e  mobi 1  i z a t i  on o f  food a i d  f rom t h e  i n t e r n a t i o n a l  donor 

Rwanda's p o p u l a t i o n  grew f r om 4,831,527 i n  1978 t o  an es t imated  7,800,000 
by January 1992. I n  January 1983 ( t h e  approximate survey per iod ) ,  t h e  p o p u l a t i o n  
was es t imated  a t  5,670,000 (ONAPO 1985). 

S t u n t i n g  i s  he igh t - f o r - age  below 90 percen t  o f  t h e  r e fe rence  median; 
underweight i s  we igh t - fo r -age  below 80 percent  o f  t h e  r e fe rence  median; and 
was t ing  i s  w e i g h t - f o r - h e i g h t  below 80 percent  o f  t h e  r e fe rence  median. Re fe r  t o  
Table 3  f o r  comparisons w i t h  o t h e r  A f r i c a n  survey data.  

Rwanda depends h e a v i l y  on c o f f e e  b o t h  as an ea rne r  o f  f o r e i g n  exchange and 
t o  generate  government revenues. Cof fee t r a d i t i o n a l l y  represen ts  70 t o  80 
percen t  o f  Rwanda's t o t a l  e x p o r t  va lue.  



community (Desmoul i n s  1990) .4 This d i f f i c u l t  s i tua t ion  only worsened with the  
outbreak of open warfare with Uganda along the  northeastern f ron t i e r .  In October 
1990 an armed force of former Rwandan refugees mounted an invasion i n to  Rwandan 
t e r r i t o r y  from southern Uganda. Although f ight ing has essen t ia l ly  ended, the  
main t rade  route from Kigali t o  Mombassa via Kampala remains c10sed .~  

These two events have heightened the  awareness of Rwanda's food insecuri ty 
and have painfully sens i t i zed  policymakers t o  the  importance of an improved 
understanding of the  nature  of ma1 nutri  t i  on in Rwanda. Because f i s ca l  resources 
from the  Government of Rwanda and the  international  donor communi ty a re  
diminishing, timely information about the d i s t r ibu t ion  and causes of malnutri t ion 
in Rwanda i s  increasingly important in  order t o  i n i t i a t e  new intervention 
a c t i v i t i e s  and f i ne  tune ongoing development projects  i n  the  areas of food and 
nu t r i t i on .  

In November 1982 t h e  Ministry of Plan of the Government of Rwanda began i t s  
f i  rs t  national household survey of budgetary expenditure and consum t i  on 
behavior. Enti t l  ed the  National Budget and Consumption Survey (NBCS) ,' the 
survey was conducted in two  d i s t i n c t  phases: the rural survey undertaken between 
November 1982 and December 1983; and the urban survey conducted between October 
1984 and January 1986. 

Both survey phases, rural and urban, involved col lec t ing data during a t  
l e a s t  four survey rounds over a year.' The surveys produced a wealth of 
household information covering a multitude of subjects  that  ranged from detai led 
inventor ies  of asse t  ownership and work a c t i v i t i e s  t o  observed food consumption 
during household meals. In addit ion,  a s ingle  round of anthropometric 
measurements was taken during both survey phases. T h i s  combination of household- 
l eve1 socioeconomic and nutr i t ional  s t a t u s  variables represents a uni que 
opportunity t o  evaluate both the extent and determinants of malnutrition in 
Rwanda. 

The NBCS data were used in t h i s  paper t o  increase current  understanding of 
ru ra l  and urban malnutri t ion i n  Rwanda and t o  provide a reference base f o r  fu ture  
n u t  ri t i  onal work i n Rwanda. 

The famine represented the accumulation of several f ac to rs  (weather, pests ,  
d isease)  , but essen t ia l  l y  i t  represented t he  manifestation of population pressure 
forc ing g rea te r  agr icu l tu ra l  a c t i v i t y  on very f r a g i l e  land of only marginal 
productive value i n  t h e  southeastern highlands of Rwanda. 

The date of the i n i t i a l  writ ing of t h i s  paper was December 1991. 

Enquete Nationale sur l e  Budget e t  l a  Consommation. 

' The urban survey included an i n i t i a l  f i f t h  survey round during which 
information concerning the  household composition and s t ruc tu re  was collected.  



This paper summarizes t he  a n a l y t i c a l  f ind ings  of t h e  anthropometric da ta  
a v a i l a b l e  from t h e  NBCS survey. Nut r i t iona l  s t a t u s  i n d i c a t o r s  a r e  used t o  
eva lua t e  t h e  n u t r i t i o n a l  r e a l i t y  a s  i t  ex is ted  in  Rwanda a t  t h e  t ime of t h e  
survey da t a  c o l l e c t i o n ,  a s  well a s  t o  at tempt  t o  t r a c e  out  and quan t i fy  t h e  key 
re1 a t ionsh ips  between ma1 n u t r i  t i o n  and i t s  causal f a c t o r s ,  p a r t i c u l a r l y  a s  they 
r e l a t e  t o  household food consumption behavior.  

Moving beyond t h e  n u t r i t i o n a l  s t a t u s  i nd ica to r s ,  household consumption 
behavior i s  examined by s tudying t h e  impact of househol d i  ncome, demographic 
c h a r a c t e r i s t i c s ,  and subs is tence  o r i e n t a t i o n  on fou r  measures of household food 
consumption behavior:  food expenditures  per  a d u l t  equ iva l en t ,  c a l o r i e  
a c q u i s i t i o n  per  a d u l t  equ iva l en t ,  p r i c e s  paid per  1,000 c a l o r i e s ,  and t h e  food 
value share  of household t o t a l  expenditures .  

SAMPLE SPECIF ICS  

A1 though the  i n i t i a l  sample design covered some 1,170 rura l  households, t h e  
e l  imination of per iphery  c l u s t e r  households with i n s u f f i c i e n t  da t a  on budget 
expenditures  and food consumpti on behavior  reduced the  eventual ru ra l  sample s i z e  
t o  a core of 264 households. S imi l a r ly ,  t he  urban sample included a t o t a l  of 297 
households with d e t a i l e d  budget expenditure  and food consumption behavior 
information.  

Anthropometri c measurements were recorded f o r  a1 1 ch i ldren  present  i n  t hese  
"core" sample households a t  t he  time of t h e  survey. This study r e s t r i c t s  i t s e l f  
t o  preschool ch i ld ren  aged 0 t o  74 months i n  t he  rura l  a r eas  and 0 t o  60 months 
i n  t h e  urban a r e a s  t o  obta in  equal samples of 276 ch i ldren  from both ru ra l  and 
urban samples. The ru ra l  sample ch i ld ren  came from 184 ( o r  70.0 percent)  of t h e  
264 sample households,  whereas 159 ( o r  53.5 percent) of t he  urban households 
t o t a l  of 297 had c h i l d r e n  under t h e  age of 60 months. The much higher  propensi ty  
f o r  rura l  households t o  have i n f a n t s  i s  pr imari ly  t h e  r e s u l t  of migratory 
pa t t e rns :  young s i n g l e  males make t h e i r  way t o  Rwanda's urban a r e a s  i n  p u r s u i t  
of employment (Schnepf 1990a). Thus, urban household composition conta ins  a much 
h igher  proport ion of unmarried a d u l t s ,  a1 though i t  i s  noteworthy t h a t  ove ra l l  
mean household s i z e  appears  t o  be much higher  i n  urban s e t t i n g s .  

I t  i s  important t o  note  t h a t  t h e  two samples do not correspond t o  t h e  same 
per iods  of t ime.  The anthropometric da t a  f o r  t h e  ru ra l  a reas  were c o l l e c t e d  
during t h e  fou r th  round of ru ra l  da t a  col 1 e c t i  on (August t o  November 1983), whi 1 e 
t h e  anthropometric da t a  f o r  t h e  urban a r e a s  were co l l ec t ed  during t h e  f i r s t  urban 
survey round (October 1984 t o  January 1985). 

ANTHROPOMETRIC INDICATORS 

Since i t  not p o s s i b l e  t o  measure an individual  ' s  n u t r i t i o n a l  s t a t u s  per  s e ,  
c e r t a i n  physical measurements a r e  used t o  c r e a t e  i nd ices  t h a t  s e rve  a s  
" i n d i c a t o r s "  of n u t r i t i o n a l  well-being. With respec t  t o  t he  NBCS survey d a t a ,  



the  height , weight , and mi d-upper arm c i  rcumference (MUAC) measurements were 
recorded f o r  qualifying sample children.  

Malnutrition can ex i s t  in several forms. Chronic malnutri t i on  i s  manifested 
in the  form of "stunting" (measured by height-for-age), and i s  indicat ive  of 
1 ong-term, habitual c a lo r i e  inadequacy and exposure t o  infect ious  diseases .8 

Acute ma1 nu t r i t ion  o r  "wastingl1 (measured by weight-for-height o r  arm 
circumference) represents near term nutr i t ional  problems resu l t ing  from e i the r  
recent  bouts of i l l n e s s  o r  lack of su f f i c i en t  ca lo r ies .  Underweight s t a tus  
(measured by weight-for-age) represents a combination of chronic and acute 
malnutri t ion and as such i s  generally a more d i f f i c u l t  indicator  t o  in terpre t .  

This study 1 imits  i t s e l f  t o  nu t r i t iona l  s t a t u s  indicators  created from the  
height and weight measures. Results fo r  the  MUAC data a re  reported in  Schnepf 
(forthcomi ng) . 

The d i f f i c u l t y  in identifying the exact  nature of malnutrition i s  fur ther  
complicated by in terpre ta t ional  changes associated with the age of the  child 
(Zerfas 1986). The c h i l d ' s  weight a t  b i r th  and i t s  nutr i t ional  s t a t u s  during the 
f i r s t  m o n t h  of l i f e  d i r ec t l y  r e f l e c t  the mother's health and nu t r i t ion  during 
pregnancy. The chi 1 d ' s  nu t r i t iona l  s t a t u s  during the f i r s t  year  represents a 
combination of f e t a l ,  na ta l ,  and postnatal influences (e.g. ,  birthweight, breast- 
feeding behavior, and introduction of supplementary foods). Finally,  child 
nu t r i t iona l  s t a tus  during the f i r s t  t o  f i f t h  years r e f l e c t s  the  in teract ion of 
food in take,  disease,  infect ions ,  in ternal  paras i tes ,  and the  socioeconomic 
envi ronment . 

Martorell (1991) provided evidence from Guatemala t h a t  s tunting in 
ado1 escents does not necessari l y  indicate  chronic ma1 nutri  t i  on. Instead, 
s tunt ing does indicate  nu t r i t iona l  inadequacies of s ign i f i can t  magnitude and 
duration t h a t  occurred some time during t he  c h i l d ' s  f i r s t  three years  of 1 i f e  and 
from which growth recovery i s  unattainable.  



2. THE PREVALENCE AND DISTRIBUTION OF MALNUTRITION 

GENERAL RESULTS 

During the  fourth round of the  rural survey (August t o  November 1983), 53 
percent of Rwandan children younger than 6 years of age were found t o  be 
chroni cal ly  ma1 nourished, 5 percent were acutely ma1 nourished, and 30 percent 
were underweight. These f igures  (Table 1) compare with s l i gh t l y  lower l eve l s  of 
urban ma1 n u t r i t i o n .  recorded during the  f i r s t  round of the urban survey (October 
1984 t o  January 1986). Almost 38 percent of urban children younger than 5 years 
were s tunted,  over 6 percent were wasted, and 22 percent were underweight. 

The mean and standard deviat ions of the Z-score d i s t r ibu t ions  r e f l e c t  these 
same pa t t e rns  of high levels  of chronic malnutrition and underweight, a1 ongside 
low 1 evel s of acute malnutrition. 

Seckl e r  (1980), Srinivasan (1981), and Edmundson and Sukhatme (1990) have 
suggested t h a t  moderate s tunt ing indicates the  body's defense mechanism against  
1 ow o r  i  nsuf f  i  ci  ent  1 evel s of cal ori  e  absorpti on re1 a t i  ve t o  physical needs. The 
body seeks an optimum s i ze  with respect t o  i t s  environment. By l imi t ing s t a t u r e ,  
the body i s  reducing i t s  potential  f o r  overall physical growth, and subsequently 
the body's potential  ca lo r ic  needs 1 e ~ e l s . ~  

This theory i s  borne out by Figures 1 and 2, which show tha t  the overall 
d i s t r ibu t ions  of height-for-age Z-scores f o r  b o t h  the rural and urban areas are 
shi f ted  t o  the  1 e f t  of the wei ght-for-age Z-score d i s t r ibu t ions ,  thus resul t ing 
in nearly normal weight-for-height Z-score d i s t r ibu t ions .  

However, such growth pat terns  do n o t  cons t i tu te  "acceptabl e"  nutr i t ional  
growth. Such severe apparent l imi t s  on growth need t o  be addressed. 
Furthermore, the  in te l l ec tua l  loss  resul t ing from t h i s  hypothetical "adaptive" 
process may be substantial  (Sel owsky and Tayl o r  1973; Sel owsky 1981). 

INTERNATIONAL COMPARISONS OF NUTRITIONAL STATUS 

The leve l s  of malnutrition found in Rwanda are  compared with r e su l t s  from 
s imilar  surveys in African countries in Table 2. The prevalences of chronic 
malnutrition and underweight i n  children a r e  extremely high in Rwanda r e l a t i ve  

This concept has been cal led  the "Homeostatic Theory of Growth" (Seckler 
1980) . 



Table 1 - Rwanda: Overall Ma1 n u t r i t i o n  Level s from the  Anthropometric Data Based 
on Z-Scores 

Percent Ma1 nouri shed 2-Score 

Standard 
< -2 < -3 Mean Deviation 

Chronic ma lnu t r i t i on  
Rural 52.8 25.8 -1.87 (1.84) 
Urban 37.5 15.6 -1.52 (1.62) 

Acute ma lnu t r i t i on  
Rural 5.4 2.1 -0.19 (1.41) 
Urban 6.3 1 .1  0.06 (1.54) 

Underweight 
Rural 
Urban 

Source: Cal cul a t e d  from NBCS da ta .  

Notes: Rural (August-November 1983) : N = 276 ch i ld ren  aged 0 t o  74 months; 
urban (October 1984-January 1985): N = 276 chi ldren  aged 0 t o  60 months. 



Figure 1 - Rwanda: Distribution of Rural Z-Scores by Nutritional Status 
Indicator 

Weight-for-age 

Weight-for-height - Normal 



Figure 2 - Rwanda: D i s t r i b u t i o n  o f  Urban Z-Scores by N u t r i t i o n a l  S t a t u s  
I n d i c a t o r  

--  - Weight-for-age 

- - - - -  Weight-for height - Normal 



Table 2 - Z-Score I n d i c a t o r s  f o r  Preschool Chi ld ren  from S e l e c t e d  Afr ican  
Countr i  e s  ( P e r c e n t a g e  Be1 ow -2) 

- - - -- 

Chroni c Acute 
Undernutri t i on Undernutri t i on Underweight 

Country (Year) Rural Urban Rural Urban Rural Urban 

Rwanda ( 1983 /84) " 
Burundi ( 1 9 8 7 ) ~  

Egypt (1988) " 
Ghana (1987-88)" 

Ivory Coast  (1986)"  

Madagascar (1983-84)" 

Ma1 awi (1980-81)' 

Mali ( 1 9 8 7 ) ~  

Morocco ( 1 9 8 7 ) ~  

Niger (1985)" 

Senegal (1986)" 

Togo ( 1 9 8 8 ) ~  

Tunis ia  ( 1 9 8 8 ) ~  

Uganda (1988-89)" 

Source: Carl  son and Ward1 aw (1990) . 
a Chi ld ren  aged 0-60 months. 

Chi ld ren  aged 3-36 months. 
" Chi ld ren  aged 0-24 months. 

Chi ld ren  aged 0-36 months. 
Chi ld ren  aged 6-36 months. 
Source:  Na t iona l  S t a t i s t i c a l  O f f i c e  (1984). 
Average f o r  p r e  and p o s t h a r v e s t  pe rcen tages  f o r  r u r a l  a r e a s .  
Source:  Cen te r  f o r  Soc ia l  Research ( n . d . ) .  



t o  other African countries,  whereas the  level of acute malnutrition f a l l s  i n to  
t h e  midrange. 

The reader should note t ha t  the ages of the sample children vary across 
samples, thus complicating the  comparison. As discussed in the  next section, 
children in the 6-to-24-month age range (weaning period) a re  more nutr i t ional ly  
vulnerable than children in e i t he r  the  preceding or  subsequent age periods. 
Thus, samples with children from only t h i s  vulnerable age range tend t o  overstate 
t h e  level of malnutri t ion in the  overall population of children under f ive .  
Table 3 presents s imi la r  resu l t s  based on the percentage of median nutr i t ional  
s t a t u s  indicator .  l o  

COMPARISON O F  NUTRITIONAL STATUS, BY AGE AND SEX 

Previous survey data from Rwanda and from other African countries have 
suggested tha t  nu t r i t iona l  vulnerabi 1 i t y  changes with age, principal ly as  a 
resul t of weaning behavior and exposure t o  infectious di seases. l1  The 
potent ia l  f o r  age-related nutr i t ional  problems i s  examined in a b ivar ia te  
framework in Table 4 and Figures 3 and 4. Table 4 has three  important age- 
re la ted  nu t r i t iona l  imp1 icat ions .  

F i r s t ,  as expected, the data indicate a pattern of heightened nutr i t ional  
vu lnerab i l i ty  during the  6-to-24-month period f o r  both rural  and urban children 
a s  the percentage of children f a l l i ng  below a Z-score of -2 increases fo r  a l l  
th ree  nutr i t ional  s t a t u s  indicators.  This period corresponds with a ch i l d ' s  
weaning period when the  introduction of supplementary foods, often of low 
nu t r i t i ona l  value (e.g. ,  cassava and sweet potatoes) and often prepared i n  
unsanitary conditions, combine with the  increasing mobil i t y  of the child t o  
g rea t ly  increase t he  infant  ' s  exposure t o  h i s  surrounding envi ronment.12 

Second, rural children have much higher levels  of malnutrition during the  
i n i t i a l  0-to-6-month period than do t h e i r  urban counterparts. This suggests 
nu t r i t iona l  shortcomings, whether inadequate d i e t  o r  health problems, during t he  
mother's pregnancy. 

-- 

l o  See Alderman (1990) o r  Martorel 1 (1982) f o r  a discussion of the  potential 
d i f ferences  across nutr i t ional  s ta tus  methodologies (Z-score vs. percentage of 
median) . 
l 1  See Meheus e t  a1 . (1977), Ministry of Health and Social Affairs  (MINISAPASO) 
(1987), and Schnepf (forthcoming a and b)  f o r  examples of declining weight-for- 
age during weaning. 

l2  This same pa t te rn  i s  supported by arm circumference data ( indicative of 
wasting) from the  NBCS survey reported in Schnepf (forthcoming) . 



Table 3 - Percentage of Median Indicators f o r  Preschool Children in Selected 
Af r i  can Countri e s  

Chronic Acute 
Undernutri t iona  ~ n d e r n u t r i  t ionb Underwei ghtc 

Country (Year) Rural Urban Rural Urban Rural Urban 

Rwanda (1983184) 
(1976) 

Cameroon (1977) 

Ghana (1988) 
(1  988) 

Ivory Coast (1985) 
(1986) 

Egypt (1978) 

Kenya (1977) 

Liberia (1976) 

S ie r ra  Leone (1977) 

Togo (1977) 

Sources: Alderman (1990) f o r  a l l  countries except Rwanda; Meheus e t  a l .  (1977) 
f o r  Rwanda (1976) ; Rwanda (1983/84) are  calculated from NBCS data. 

" Children below 90 percent of reference heightlage. 
Chi 1 dren below 80 percent of reference wei ghtlhei g h t  . 
Children below 80 percent of reference weightlage, except where noted. 
Chi 1 dren be1 ow 75 percent of reference wei ghtlage. 



Table 4 - Rwanda: Prevalence o f  M a l n u t r i t i o n  f o r  Rural and Urban Samples, by Age and Sex 

Rural Urban 

Height-  Weight- Weight- Height- Weight- Weight- 
Percent for-Age for-Age for-Hei  ght  Percent for-Age for-Age for-Height  

Age (months) 

To ta l  

Sex 

Mascul i ne 
Femi n i  ne 

To ta l  

Source: MINIPLAN (n.d.). 

Notes: Rural sample: N = 276 c h i l d r e n  between 0 and 74 months o f  age; urban sample: N = 276 c h i l d r e n  
between 0 and 60 months o f  age. Percentage below a Z-score o f  -2, 



-13- 

Figure 3 - Rwanda: Rural M a l n u t r i t i o n  by Age Group 
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Figure 4 - Rwanda: Urban M a l n u t r i t i o n  by Age Group 
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Third, rural  children appear t o  recover somewhat from the  high levels  of 
malnutrition associated with the  6-to-24-month period, whereas urban children 
tend t o  maintain f a i r l y  high l eve l s  of malnutrition. 

The second and t h i rd  points  a re  re la ted  t o  the  household's access t o  
adequate health in f ras t ruc tu re  and r e f l e c t ,  in  par t ,  the  g rea te r  access avai lable 
t o  urban dwell e r s .  Elevated infant  and child mortal i ty r a t e s  (127 per 1,000 fo r  
the f i r s t  12 months, and 214 per 1,000 f o r  the  f i r s t  f i v e  years) [ONAPO 19831 
prevail in  rura l  Rwanda. Although corresponding mortal i ty ra tes  in urban areas 
are  not known, one can hypothesize tha t  improved urban access t o  medical 
f a c i l i t i e s  reduces the number of deaths from eas i ly  t r ea tab le  infectious 
diseases.  However, urban chi 1 dren do not improve thei  r overall nutr i t ional  
s t a t u s  as the  health in f ras t ruc tu re  i s  essent ia l  ly curat ive ra the r  than 
preventive, pa r t i cu la r ly  with respect t o  nutr i t ional  r ehab i l i t a t ion  a c t i v i t i e s  
fo r  moderately malnourished children.  On the other hand, the rural ranks of the 
severe and moderately malnourished a re  decimated by mortal i ty,  thus giving the 
s t a t i s t i c a l  appearance of improving levels  of nutr i t ional  s t a tus .  

Table 4 shows differences in malnutrition r a t e s  by sex. The bivar ia te  
framework suggests t ha t  female children have higher levels  of malnutri t ion fo r  
a1 1 three  nu t r i t iona l  s t a t u s  indicators  from the  rural sample. They have higher 
levels  of chronic malnutrition only in the urban sample. Male urban children 
have higher l eve l s  of acute malnutrition (10.2 percent) than t h e i r  urban female 
counterparts (2.2 percent).  However, the b ivar ia te  r e su l t s  of Table 4 a r e  not 
supported by the  mul t ivar ia te  analysis  presented i n  Section 3, where no 
differences between nu t r i t iona l  s t a t u s  f o r  t he  sexes a r e  found. 

COMPARISON OF NUTRITIONAL STATUS, BY SEX ACROSS AGES 

Tables 5 and 6 examine in greater  de ta i l  differences by sex across age 
groups. l 3  In both t ab les  females in a l l  age groups show higher levels  of 
chronic malnutri t ion;  however, t h e i r  pattern of vulnerabi l i ty  i s  very d i f fe ren t  
from tha t  of males. The male children in both rural and urban areas appear t o  
become gradual ly more ma1 nouri shed unti 1 t h e i r  second year, when chronic 
malnutrition l eve l s  reach a peak (75.6 percent and 54.2 percent, respectively,  
fo r  rural and urban boys). Signif icant  retrenchment occurs a f t e r  the  second 
year. Urban female children displayed a s imi lar  pat tern;  however, rural g i r l s  
demonstrated a tendency f o r  chronic malnutrition t o  begin a t  dramatically high 
levels  during the f i r s t  s i x  months (72.4 percent) ,  then t aper  downward 
the rea f te r .  

With respect  t o  acute malnutrition r a t e s ,  rural children of both sexes 
a t ta ined peak l eve l s  during the  6-to-12-month period (21.9 percent and 19.9 

l 3  Tables 5 and 6 a re  included f o r  descript ive purposes. They reveal general 
pat terns  r a t he r  than absolute 1 eve1 s. Their in te rp re ta t ion  should be made with 
the understanding t ha t  small sample s izes  within c e l l s  may exaggerate or 
understate t he  absolute level of malnutrition across spec i f i c  age and sex groups. 



Table 5 - Rwanda: Rural D i s t r ibu t ion  of Nut r i t iona l  I n d i c a t o r  Z-Scores, 
by Age and Sex 

Age Group (In Months) 

Hei ght-for-age 
<-2 

-2 <-1 
-1 < 0 

0 < 1  
1 < 2  
2 <= 

Weight-for-height 
<-2 

-2 <-1 
-1 < 0 

0 < 1  
1 < 2  
2 <= 

Sample s i z e  

Hei ght-for-age 
<-2 

-2 <-1 
-1 < 0 

0 < 1  
1 < 2  
2 <= 

Sam~le size 

Females 

Source: MINIPLAN (n .d . ) .  

Notes: Percentage of c e l l  population in  each category. Some percentages may not 
add t o  exac t ly  100 due t o  rounding. N = 276 chi ldren  between 0 and 74 months of 
age: 114 females and 162 males. Small sample s i z e ,  p a r t i c u l a r l y  f o r  t h e  t h r e e  
youngest age groups, may r e s u l t  i n  i naccu ra t e  e s t ima te s  of t h e  prevalence of 
malnutr i  t i o n  wi th in  ind iv idua l  c a t e g o r i e s .  



Table 6 - Rwanda: Urban Dis t r ibut ion of Nutritional Indicator Z-Scores, 
by Age and Sex 

Age Group (In Months) 

0.0-5.9 6.0-11.9 12.0-23.9 24.0-60.0 A1 1 

Weight-for-height 
<-2 

-2 <-1 
-1 < 0 
0 < 1  
1 < 2  
2 <= 

Sample size 

Weight-for-height 
<-2 

-2 <-1 
-1 < 0 
0 < 1  
1 < 2  
2 <= 

Sample size 

Fema 1 e s 

Source: MINIPLAN (n.d.).  

Notes: Percentage of cel l  population in each category. Some percentages may not 
add t o  exactly 100 due t o  rounding. N = 276 children between 0 and 60 months of 
age: 134 females and 142 males. Small sample s i z e ,  pa r t i cu la r ly  f o r  the three  
youngest age groups, may r e s u l t  in inaccurate estimates of the  prevalence of 
ma1 nutri  t i  on within individual categories.  



percent ,  r e spec t ive ly ,  f o r  boys and g i r l  s )  ; whereas urban chi ldren  peaked during 
t h e  12-to-24-month period (18.2 percent  and 6.8 percent ,  r e spec t ive ly ) .  This  
r e s u l t  suggests  t h a t  some f a c t o r  o r  f a c t o r s  a r e  delaying t h e  onset of acute  
ma lnu t r i t i on  i n  urban a reas ,  although acu te  malnut r i t ion  l e v e l s  do eventua l ly  
( s i x  t o  nine months l a t e r )  reach t h e  same l eve l s  a s  i n  ru ra l  a r eas .  

COMPARISON OF NUTRITIONAL STATUS, BY LOCATION 

Final l y ,  ma1 nu t r i  t i  on r a t e s  and c a l o r i e  avai 1 abi 1 i  t y  1 evel s a r e  compared 
ac ross  t h e  f i v e  pr inc ipa l  rura l  agrocl imati  c  zones of Rwanda (Figure 5) i n  Tab1 e 
7. Although t h e  percentage of households f a i l i n g  t o  meet 100 percent and 80 
percent  of t h e  suggested s tandard of 2,100 c a l o r i e s  per  day per  adu l t  equivalent  
(Mini s t r y  of Agri c u l t u r e  [blINAGRI] 1988) shows a p o s i t i v e  co r re l  a t i  on with i t s  
corresponding regional  mean c a l o r i e  1 evel s ,  i t  does not c o r r e l a t e  we1 1 w i t h  c h i l d  
malnut r i t ion  r a t e s .  The northwest, north c e n t r a l ,  and e a s t  a r e  regions of high 
c a l o r i e  production and a v a i l a b i l i t y  r e l a t i v e  t o  t h e  southwest and south cen t r a l  
zones; y e t  t hese  same t h r e e  regions a l l  have high prevalences of s tun t ing  
combined with r e l a t i v e l y  higher  l e v e l s  of  wasting and underweight i n  ch i ld ren  
than do the  p r inc ipa l  food d e f i c i t  zones. This suggests  t h a t  f a c t o r s  o ther  than 
regional  c a l o r i e  avai l ab i  1  i  t y  a r e  important determinants of c h i l d  n u t r i t i o n a l  
s t a t u s  in rura l  a r eas .  Further  support f o r  t h i s  hypothesis i s  borne out by t h e  
comparison of 1 ower c a l o r i e  avai 1 abi 1 i  t y  a1 ongsi de 1 ower ma1 nu t r i  t i  on prevalence 
f o r  urban r e l a t i v e  t o  rura l  a r eas .  

A po tent ia l  hypothesis explaining t h i s  phenomenon i s  t h e  n u t r i t i o n a l  
s i  gni f  i  cance of i  n f e c t i  ous di  seases ,  morbidity,  and t h e  re1 a t ed  access  t o  hea l th  
i n f r a s t r u c t u r e  f o r  household behavioral responses t o  perceived hea l th  needs. 

Malnutr i t ion i s  a  problem t h a t  happens t o  ind iv idua l s .  To c o r r e c t l y  
understand i t s  c a u s a l i t y ,  research must focus on t h e  household level  and not on 
regional  aggregates .  In p u r s u i t  of this goal ,  t h e  next  s ec t ion  descr ibes  a  
househol d-1 evel s tudy of preschool chi 1 d ma1 nut r i  t i  on. 
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Figure 5 - Agroclimatic Zones of Rwanda 



Table 7 - Rwanda: Percentage o f  Rural Households Below Spec i f i ed  Levels o f  Ca lo r i e  A v a i l a b i l i t y  
per  Adu l t  Equivalent  per  Day, Compared w i t h  Ch i l d  M a l n u t r i t i o n  Levels 

% HHs < % RDA C h i l d  Ma lnu t r i  t i o n c  

Sample Cal o r i  e l  Sample Height - Weight - Weight - 
Agroc l imat ic  Zone Size < 100% < 80% Day/AQ Size for-Age for-Age fo r -He igh t  

Northwest 3 9 3 3 15 2,642 3 9 7 2 3 7 6 

Southwest 4 2 5 2 3 1 2,169 42 3 8 2 4 0 

North Centra l  60 36 14 2,552 6 3 6 3 33 9 

South Centra l  5 7 54 26 2,122 - 62 5 2 3 2 4 

East 66 2 7 8 2,701 6 9 4 2 25 7 

Rural a 264 40 18 2,449 276 53 3 0 5 

Source: MINIPLAN (n.d.). 

" Number o f  households = 264; number o f  c h i l d r e n  = 276. 
Number o f  households = 297; number o f  c h i l d r e n  = 276. 

" Percentage o f  observat ions f a l l i n g  below a Z-score o f  -2. 

Note: Based on 2,100 ca lo r i es /day /adu l t  equ iva len t  = 100 percent.  



3. DETERMINANTS OF CHILD  NUTRITIONAL STATUS 

INTRODUCTION 

In an a g r i c u l t u r a l l y  or ien ted  country l i k e  Rwanda, t h e  concept of food 
s e c u r i t y  i s  of ten  confused with n u t r i t i o n a l  s t a t u s .  Since t h i s  sec t ion  focuses 
on n u t r i t i o n a l  s t a t u s ,  i t  i s  useful t o  d i s t ingu i sh  c l e a r l y  between t h e  two. 

Household food s e c u r i t y  i s  concerned with the  r egu la r i ty  of household 
c a l o r i e  avai 1  abi 1  i  t y ,  whether derived from t h e  household's own production o r  from 
household purchasing power. Household n u t r i t i o n a l  s t a t u s ,  on the  o t h e r  hand, 
r e f e r s  t o  t h e  n u t r i t i o n a l  s t a t u s  of i t s  individual  members, which i n  t u r n  r e s u l t s  
from a  combination of n u t r i e n t  in take ,  physical output ,  and d isease .  Nutr i t ional  
s t a t u s  of preschool ch i ld ren  i s  used a s  a  proxy f o r  t he  f ami ly ' s  nu t r i t i ona l  
well-being. This convention i s  adopted f o r  two reasons. F i r s t ,  preschool 
ch i ld ren ,  along with pregnant o r  l a c t a t i n g  women, show n u t r i t i o n a l  s t r e s s  e a r l i e r  
than o t h e r  househol d  members (Martorel 1 1982) . Second, i  n te rna t ional  reference 
s tandards  e x i s t  f o r  eva lua t ing  the  n u t r i t i o n a l  s t a t u s  of preschool chi 1 dren, t h u s  
permi t t ing  comparisons over  time and across  coun t r i e s .  

To t h e  ex tent  t h a t  nu t r i en t  in take  i s  a  function of household food 
expenditure and c a l o r i e  acqu i s i t i on  behavior,  t h e  n u t r i t i o n a l  s t a t u s  of a  
household member i s  d i r e c t l y  a f f ec t ed  by t h e  level  of household food secu r i ty .  
B u t  a  complete study of household n u t r i t i o n a l  s t a t u s  i s  much broader and must 
necessa r i ly  consider  c a l o r i e  and n u t r i e n t  composition, intrahousehold food 
d i s t r i b u t i o n ,  physical and mental growth, individual  a c t i v i t y  l eve l s ,  s an i t a ry  
environment, frequency and s e v e r i t y  of d isease ,  i n fec t ions ,  p a r a s i t i c  
i n f e s t a t i o n s ,  household f e r t i  1 i  t y  and b i r t h  spacing behavior, household feeding 
and c h i l d c a r e  hab i t s ,  and the  condit ion of women in general ,  but more 
p a r t i c u l a r l y  with pregnant and l a c t a t i n g  women. All of these f a c t o r s  inf luence 
the  household ' s  a b i l i t y  t o  respond t o  t h e  n u t r i t i o n a l  needs of i t s  members. 
Furthermore, each of t h e  d i f f e r e n t  f a c t o r s  may experience seasonal v a r i a t i o n s  i n  
t h e i r  degree of inf luence .  

Given t h e  mu1 t i  pl i  c i  t y  of f a c t o r s  inf luencing  an individual  ' s  n u t r i t i o n a l  
s t a t u s  and t h e  potent ia l  f o r  complexity of i n t e r a c t i o n s ,  i t  i s  useful t o  develop 
a  framework f o r  understanding and analyzing t h e  f a c t o r s  t h a t  may a f f e c t  
n u t r i t i o n a l  s t a t u s  a t  t h e  household l e v e l .  



HOUSEHOLD MODEL OF UNDERLYING NUTRITIONAL STRUCTURE 

A graphic  model (Figure 6)  i d e n t i f i e s  t h e  many potent ia l  f a c t o r s  and 
i n t e r a c t i o n s  a t  t h e  household 1  evel t h a t  produce t h e  nu t r i t i ona l  s t a t u s  outcomes 
of indiv idual  family members. Figure 6  shows t h e  a1 loca t ion  of t h e  household's 
l imi t ed  pool of physical and human resources t o  var ious  income- and nonincome- 
genera t ing  a c t i v i t i e s .  The d i f f e r e n t  1  evel s of a c t i v i t i e s  produce goods and 
revenue, a s  well a s  domestic, nonmarket products: meals; ch i ldcare ,  including 
breas t - feeding;  gathering of fue l  and water;  and hygienic a c t i v i t i e s  such a s  
house c leaning ,  1  aundry, and bathing)  . l 4  

The household deci sionmaki ng process a1 1 oca tes  pecuniary and food resources 
between t h e  household's food and nonfood budgets. Intrahousehold resource 
cont ro l  a f f e c t s  both t h e  s i z e  of each budget and t h e  composition of subsequent 
expenditures  . These two budgets combined with the  avai  1 ab le  person-hours of time 
represent  t h e  l i m i t i n g  f a c t o r s  t o  the  household's e f f o r t s  a t  s a t i s f y i n g  i t s  
perceived n u t r i t i o n a l  and hea l th  needs. 

Food a c q u i s i t i o n  behavior, along with the  mother 's  time a1 1 ocated t o  breas t -  
feeding and in t roducing  supplementary foods, as  we1 1 a s  preparing meal s,  feeding, 
s t o r i n g  food, and c o l l e c t i n g  water and f u e l ,  d i r e c t l y  a f f e c t s  an i n d i v i d u a l ' s  
food in t ake .  On t h e  o the r  hand, investments of time and money i n  water qua l i ty ,  
and excrement and sol  id  waste d i sposa l ,  a s  well a s  k i tchen ,  bathing, and laundry 
f a c i l i t i e s ,  determine the  q u a l i t y  of t h e  household's s a n i t a r y  environment. The 
household's s a n i t a r y  environment represents  t he  medium through which t h e  level  
of household exposure t o  d isease  vec tors  i s  control  led .  T h u s ,  i t  has a  s t rong 
r e l a t i o n s h i p  with household morbidity and mor ta l i t y ,  otherwise ca l l ed  t h e  "heal th 
outcome" f o r  t h e  household's members. 

A n  ind iv idual  ' s  heal th outcome d i r e c t l y  a f f e c t s  h i s  o r  her n u t r i t i o n a l  
s t a t u s .  I1 lnes s  of ten  reduces an individual  ' s  a p p e t i t e  and, along with 
i n f e c t i o n s  and in t e rna l  p a r a s i t e s ,  may impair t h e  body's a b i l i t y  t o  absorb 
n u t r i e n t s  from ingested foods. Diarrhea can a l s o  produce dehydration. Severe 
i 1 l n e s s  may even r e s u l t  i n  death i n  malnourished ch i ld ren .  

F ina l ly ,  'given t h e  context  of constrained household money, food, and time 
resources ,  the household members' n u t r i t i o n a l  s t a t u s  and heal th s t a t u s  outcomes 
c o e x i s t  a s  end r e s u l t s  of the  household decisionmaking process. An  individual  's 
hea l th  and n u t r i t i o n a l  outcomes a r e  determined simultaneously. Shortcomings i n  
one may produce o r  r e in fo rce  shortcomings in  the  o t h e r .  A malnourished ch i ld  has 
a  higher  r i s k  of i l l n e s s  than a  well-nourished c h i l d .  S imi lar ly ,  a  s i c k  ch i ld  
has a  h igher  l ike l ihood of poor n u t r i e n t  absorpt ion  and subsequent poor 
n u t r i t i o n a l  s t a t u s  than a  heal thy c h i l d .  

l 4  These domestic,  nonmarket products a re  t h e  r e s u l t  of t he  "Household 
A c t i v i t i e s "  box a t  1  evel I I I (Figure 6 ) .  
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Figure 6 - Rwanda: Household N u t r i t i o n  Model 
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An add i t i ona l  feedback mechanism e x i s t s  whereby t h e  household's hea l th  and 
n u t r i t i o n a l  outcomes inf luence  i t s  a b i l i t y  t o  undertake and perform t h e  revenue- 
genera t ing  a c t i  vi t i  e s  of 1 evel I  I  I .  

S t r a u s s  (1986) and Deolal i  kar  (1988) have found a  pos i t i ve  re1 a t ionsh ip  
between n u t r i e n t  i n t a k e  and t h e  leve l  of p roduc t iv i ty  generated by the  household. 
S h o r t f a l l s  i n  n u t r i e n t  adequacy may c o n t r i b u t e  t o  poor n u t r i t i o n  and hea l th  
outcomes, which subsequent ly reduce l abo r  product iv i ty  and household revenue. 
The process  may even tua l ly  become s e l f - r e i n f o r c i n g  v i a  t h e  feedback mechanism. 

The model s e rves  a s  a  guide in  t r a c i n g  the  causal  r e l a t i onsh ip  between 
d i f f e r e n t  socioeconomic va r i ab l e s  and t h e  household members ' n u t r i t i o n a l  s t a t u s .  
I t  wi 11 be re ferenced  throughout this r epor t .  However, due t o  t h e  survey ' s  
o r i e n t a t i o n  toward budget expenditure  and food consumption, s p e c i f i c  information 
concerning t h e  household ' s  s a n i t a r y  environment and hea l th  outcome, and the  
n u t r i t i o n a l  feedback mechanism, i s  l ack ing .  T h u s ,  t h e  ac tua l  model used i n  this 
s tudy wi l l  i nco rpora t e  only a  un id i r ec t iona l  flow running from hea l th  s t a t u s  t o  
n u t r i t i o n a l  s t a t u s ,  while  ignoring t h e  feedback of n u t r i t i o n a l  s t a t u s  i n t o  labor  
p roduc t iv i ty .  Also, t h e  l i n k  between t h e  household food budget and individual  
food i n t a k e  i s  no t  f u l l y  explored s i n c e  information i s  lack ing  on intrahousehold 
food d i s t r i b u t i o n  and chi 1 d  feeding p r a c t i c e s  ( p a r t i c u l a r l y  with respec t  t o  meal 
frequency and t h e  ca l  o r i e  densi t y  of foods consumed). 

TOTAL EXPENDITURES, FOOD EXPENDITURE, AND CALORIE  ACQUISITION 

The 1 evel s of chi 1 d  malnutri  t i  on a r e  examined ac ros s  qua r t i  1  e s  of t o t a l  
household expendi tures  food expenditure ,  and c a l o r i e  acqu i s i t i on  i n  Tab1 e s  8 
( r u r a l )  and 9 (urban)  .15 

The r u r a l  d a t a  from Table 8 reveal  no s i g n i f i c a n t  a s soc i a t ion  between any 
of t h e  n u t r i t i o n a l  s t a t u s  i n d i c a t o r s  ac ros s  expenditure  and c a l o r i e  acqu i s i t i on  
q u a r t i l e s .  T h i s  i s  p a r t i a l l y  t h e  r e s u l t  of l i t t l e  v a r i a t i o n  ac ros s  rura l  
households. The c o e f f i c i e n t s  of v a r i a t i o n  were 0.35, 0.40, and 0.48, 
r e s p e c t i v e l y ,  f o r  c a l o r i e s  per  day per  a d u l t  equiva len t ,  food expenditure  per  
a d u l t  equ iva l en t ,  and t o t a l  expenditures  per  a d u l t  equ iva l en t .  

Grea t e r  v a r i a t i o n  i n  expenditure  and c a l o r i e  a c q u i s i t i o n  1 evel s e x i s t s  
ac ros s  q u a r t i l e s  f o r  t h e  urban sample (Table 9 ) .  The c o e f f i c i e n t s  of va r i a t i on  
were 0.59, 0.72, and 0.90, r e s p e c t i v e l y ,  f o r  c a l o r i e s  per  day per  adu l t  
equ iva l en t ,  food expendi ture  per  a d u l t  equi val en t ,  and t o t a l  expenditures  per  
a d u l t  equiva len t  . 

This v a r i a t i o n  between expenditure  and c a l o r i e  a c q u i s i t i o n  l e v e l s  produced 
t r ends  of dec l in ing  malnut r i t ion  l e v e l s  ( a s  measured by t h e  percentage of 

l 5  Separa te  t a b l e s  a r e  presented s i n c e  t h e  p r i c e s  used t o  value household 
expendi tures  f o r  t h e  two samples a r e  not  de f l a t ed  f o r  e i t h e r  s p a t i a l  o r  temporal 
d i f f e r e n c e s ;  consequent ly,  d i r e c t  comparisons cannot be made. 



Table 8 - Rwanda: Rura l  C h i l d  M a l n u t r i t i o n  U s i n g  Z-Scores p e r  A d u l t  E q u i v a l e n t  - T o t a l  Expend i tu res ,  
Food Expend i tu re ,  and C a l o r i e s  

Hei gh t - fo r -Age  Weight- for-Age Weight - for -Height  

Va r i ab le  Q u a r t i  l e  Average % < -2 Average % < -2 Average % < -2 Average 

T o t a l  e x p e n d i t u r e s  p e r  
adu l  t equ i  v a l  e n t  (FRW) 

Q 1 7,254.0 56.8 -2.4 37.2 -1.6 4.9 -0.2 
Q2 9,743.2 58.2 -1.9 38.2 -1.6 8.8 -0.6 
Q3 12,457.0 33.3 -1.2 18.5 -0.9 3.5 -0.0 
Q4 20,077.6 63.3 -2.0 25.2 -1.2 4.6 0.1 

Food e x p e n d i t u r e  p e r  a d u l t  I 

e q u i v a l e n t  (FRW) N ~n 

Q 1 6,180.2 51.1 -2 .1  25.3 -1.5 5.0 -0.2 I 

Q 2 8,178.1 42.1 -1 .1  25.9 -1.1 4.2 -0.5 
Q 3 10,402.7 64.9 -2.4 52.9 -1.2 7.3 -0.5 
Q4 15,477.7 54.7 -1.9 17.1 -0.9 5.4 0.4 

C a l o r i e  p e r  day p e r  a d u l t  
e q u i v a l e n t  

Q 1 1,558.1 61.9 -2.4 36.5 -0.1 4.6 -0.1 
Q 2 1,978.8 57.1 -2.1 40.9 -0.5 4.8 -0.5 
Q3 2,430.7 43.6 -1.3 20.1 -0.2 4.9 -0.2 
Q4 3,236.2 48.4 -1.8 21  - 6  0.1 7.3 0.1 

Source: MINIPLAN (n.d.). 

Note: N = 276 c h i l d r e n  between 0 and 74 months o f  age. 
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observations fa1 l ing  below a Z-score of -2 of height-for-age and weight-for-age 
when reading from the  lowest q u a r t i l e  (Ql) t o  the  highest (44) f o r  both t o t a l  and 
food expenditure variables. No trend emerged f o r  acute malnutrition across the 
t h r ee  var iables ,  nor f o r  any of the th ree  nu t r i t iona l  s t a tus  indicators with 
respect  t o  c a lo r i e s  per day per adult equivalent .  

On the  o ther  hand, the "within quar t i l e"  mean Z-score levels  of height-for- 
age and weight-for-age (representing cen t r a l i t y  of the en t i r e  d i s t r ibu t ion)  
trended upward with increases in t o t a l  expenditure per adult  equivalent. 
Li kewi se ,  mean wei ght-for-age Z-scores trended higher with increases in ca lo r ies  
per day per adu l t  equivalent . 

In summary, simple cross tabula t ions  of ma1 nu t r i t ion  levels  across quar t i l e s  
of t o t a l  household expenditures, food expenditure, and ca lo r ie  acquisi t ion (a1 1 
in  per adu l t  equivalent terms) suggest the  potential  f o r  posit ive associat ions 
between ch i l d  nutr i t ional  s t a t u s  and increases in household income and food fo r  
urban areas .  Similar  associat ions are  l e s s  c l e a r  f o r  rural areas.  

MULTIVARIATE  ANALYSIS OF NUTRIT IONAL STATUS DETERMINANTS 

This sect ion presents the  speci f ica t ion and s t a t i s t i c a l  estimation of the  
household model presented in Figure 6 .  The focus of t h i s  estimation procedure 
i s  t o  obtain approximations of the influence and degree of importance t h a t  
househol d consumpti on behavior has in determi ni ng the  househol d '  s nutr i t ional  
outcome. The Z-scores f o r  t he  three  nutr i t ional  s t a t u s  indicators (height-for- 
age, weight-for-age, and weight-for-height) from the  sample children a re  used t o  
represent t he  household's nu t r i t iona l  outcome. 

The household nutr i t ional  model shows t ha t  two main inputs produce the 
nu t r i t iona l  outcome of preschool chi 1 dren. These a re  nutr ient  intake and health 
s t a t u s .  Although food expenditures and ca lo r ies  acquired are  available a t  the  
household 1 eve1 , individual intakes were not observed. This creates  ce r ta in  
d i f f i c u l t i e s  in using household ca lo r ie  ava i l ab i l i t y  since adult  foods (e.g., 
a1 coho1 i c  beverages) a re  not always ea s i l y  dist inguishable from those foods 
po ten t ia l ly  consumed by children.  

Furthermore, the  survey did not include actual measures of health s t a t u s ,  
e.g.,  observed disease incidence or morbidity; nor were spec i f i c  measures 
recorded f o r  e i t h e r  the s t a t u s  of or investments in the household's sani tary  
environment. However, household expenditures were recorded fo r  medical as well 
as hygienic inputs;  these expenditures are d i f fe ren t ia ted  as curat ive and 
preventive, respectively.  I n  1 ight  of these data omissions a simp1 i f i e d  
estimating procedure under three  separate speci f ica t ions  of household consumption 
behavior i s  examined fo r  nu t r i t iona l  outcome. 

F i r s t ,  the  natural logarithm of household permanent income i s  used t o  
represent both food inputs and household investments in i t s  sani tary  environment. 
Household t o t a l  expenditure per adult  equivalent ( T X I A Q )  i s  used as a proxy f o r  
household permanent income. 



Second, the natural  1 ogari t h m  of predicted household t o t a l  food expenditures 
per adul t  equivalent (FDXIAQ)  i s  used as a proxy fo r  nu t r i en t  intake. 

Third, the natural 1 ogari t h m  of predicted househol d da i ly  ca lo r ie  
a v a i l a b i l i t y  per day per adult  equivalent (CALIAQ) i s  a l so  used t o  represent 
nu t r i en t  intake.  

The three  spec i f i ca t ions  of household consumption behavior produce three  
d i s t i n c t  nu t r i t iona l  s t a t u s  estimating equations (NS,) represented by equation 
( 1 )  f o r  rural  areas and equation (2)  f o r  urban areas. The f i na l  variable in each 
equation i s  subject  t o  change across estimations f o r  each of the  three  variable 
spec i f i ca t ions  described above. 

Rural Estimating Equation 

NS, = b o +  b,(SEX) + b 2 ( A G E )   AGE AGE)'+ ~,(oRD) + 

b,(NuRSING) + b,(SEXHD) + b7(AGEHD) + b,(EDMl) + 

b,(EDM2) + b ,,(EDFl) + b,,(EDF2) + b,,(NADEQ) + 

b,,(HLTH - CUR) + b,,(HLTH - PRV) + b,,(CALIAQ o r  

FDXIAQ o r  TXIAQ) 

Urban Estimating Equation 

NSi = b, + b ,  (SEX) + b2(AGE) + b,(AGESQ) + b,(ORD) + 

b,(NURSING) + b,(SEXHD) + b 7 ( ~ G E H D )  + b,(EDMl) + 

b,(EDM2) + b,,(EDFl) + b,,(EDF2) + b,,(NADEQ) + 

B,,(RUH - GSY) + b,,(HLTH - CUR) + b,,(HLTH - PRV) + 

b ,,(CAL/AQ o r  FDXIAQ o r  TXIAQ) (2) 

The var iable  de f in i t ions  and descr ip t ive  s t a t i s t i c s  f o r  a l l  of the  
nu t r i t i ona l  s t a t u s  indicators  and househol d socioeconomic var iables  a r e  presented 
in  Tables 1 0  and 11. 

Equations 1 and 2 under the f i r s t  two speci f ica t ions  a re  essen t ia l ly  
reduced-form estimating equations derivable from some underlying ut i  1 i t y  
maximizing framework (Strauss 1 9 8 8 )  ; whereas, the  estimating equations, 1 and 2, 
c lose ly  represent nu t r i t ion  production functions under the  t h i rd  speci f ica t ion.  

Predicted food expenditure and cal ori  e avai 1 abi 1 i  t y  a r e  used t o  avoid 
simultaneity bias (Tables 1 2  and 1 3 ) .  The inclusion of household ca lo r i e  



Table 10 -Rwanda: Urban and Rural Variable De f in i t i ons  

Wane D e f i n i t i o n  

SEX 
AGE 
AGESP 
ORD 
NURSING 
SEXHD 
AGEHD 
AGEHDSP 
EDMl 
EDMZ 
EDP1 
EDPZ 
NADEQ 
HHSIZE 
DEP-RAT 
CH-0-6 
CH-7-13 
M-14-19 
M 20 59 
~ 1 6 0 -  
F-14-19 
F 20 59 
~ 1 6 0 -  
HLTH-CUR 
HLTH-PRV 
LN ( TX/AQ 
LN(FDX/AQ) 
LN(CAL/AQ) 
FD-SHARE 
PR I CE-CAL 
SUBS I ST 

RURAL 

OCC-AGR 
OCC-ART 
OCC OTH 
ZET- 
ZNW 
ZSW 
ZNC 
ZSC 

URBAN 

OCC-AGR 
OCC-ART 
OCC-OTH 
OCC-COM 
OCC-PBSL 
OCC-PVSL 
RUH-GSY 

Chi ld  sex: male = 1; female = 0 
Ch i ld  age in months 
Chi ld  age squared 
Chi ld  h ie ra rch ica l  order i n  household 
Chi ld  age 0 to  6 months = 1; otherwise 0 
Head of household sex: l=male; O=female 
Head o f  household age i n  years 
Head o f  household age i n  years squared 
Maternal education: 1=1-4 years o f  primary education; 0 otherwise 
Maternal education: l=completed 5 years of primary or more; 0 otherwise 
Paternal education: 1.1-4 years of primary education; 0 otherwise 
Paternal education: l=completed 5 years of primary o r  more; 0 otherwise 
Number o f  household adul t  equivalents 
Number o f  household members 
(Number o f  ch i ld ren  < 14 years) / (Number of adults 2 14 years) 
Number o f  ch i ld ren  aged 0 to  6 years 
Number o f  ch i ld ren  aged 7 to  13 years 
Number o f  adul t  males aged 14 t o  19 years 
Number o f  adul t  males aged 20 t o  59 years 
Number o f  adu l t  males aged 60 years or older 
Number o f  adul t  females aged 14 t o  19 years 
Number o f  adul t  females aged 20 t o  59 years 
Number o f  adul t  females aged 60 years or older 
Total curat ive heal th  expenditure i n  FRW 
Total preventive health expenditures i n  FRW 
Natural Log o f  t o t a l  expenditures (FRW) per adutt  equivalent 
Predicted natura l  log of food expenditures (FRW) per adult  equivalent 
Predicted natura l  Log of household ca lo r ie  acqu is i t i on  per adul t  equivalent per day 
Food expenditures as a percentage of t o t a l  expenditures 
Pr ice (FRW) per 1000 ca lor ies 
Value o f  consumption from own production as a percentage o f  t o t a l  expenditures 

Pr inc ipa l  occupation: Agr icu l ture = 1; otherwise 0 
Pr inc ipa l  occupation: Ar t isan = 1; otherwise 0 
Pr inc ipa l  occupation: Other = 1; otherwise 0 
Agrocl imatic zone: East = 1; otherwise 0 
Agrocl imatic zone: Northwest = 1; otherwise 0 
Agrocl imatic zone: Southwest = 1; otherwise 0 
Agrocl imatic zone: North Central = 1; otherwise 0 
Agrocl imatic zone: South Central = 1; otherwise 0 

Pr inc ipa l  occupation: Agr icu l ture = 1; otherwise 0 
Pr inc ipa l  occupation: Ar t isan = 1; otherwise 0 
Pr inc ipa l  occupation: Other = 1; otherwise 0 
Pr inc ipa l  occupation: Comnerce = 1; otherwise 0 
Pr inc ipa l  occupation: Public sector = 1; otherwise 0 
Pr inc ipa l  occupation: Pr ivate sector = 1; otherwise 0 
Ruhengeri/Gisenyi=l; otherwise 0 



Table 11 - Rwanda: N u t r i t i o n  Status Equations f o r  Rural and Urban 
Var iab le  D e s c r i p t i v e  S t a t i s t i c s  

Rural Urban 

Standard Standard 
Vari abl e Names Mean Devi a t i  on Mean Devi a t  i on 

SEX 0.57 0.50 0.52 0.50 
AGE 35.76 20.76 29.54 17.95 
AGESQ 1,708.63 ,1,540. 87 1,193.57 1,119.43 
ORD 5.46 1.98 6.20 4.74 
NURSING 0.08 0.28 0.11 0.31 
SEXHD 0.90 0.30 0.88 0.32 
AGEHD 41.84 13.68 38.96 12.45 
EDMl 0.21 0.41 0.38 0.49 
€DM2 0.12 0.33 0.22 0.42 
EDPl 0.31 0.46 0.48 0.50 
EDP2 0.25 0.44 0.20 0.40 

NADEQ 5.08 1.76 6.27 2.88 
RUH GSY - - 0.28 0.45 - 
HLTH - CUR 267.29 436.32 3,504.75 6,310.85 
HLTH PRV 366.17 340.33 4,851.36 5,300.25 

LN ( T ~ / A Q )  9.33 0.42 10.32 0.65 
LN (FDXIAQ) 9.15 0.37 9.83 0.38 
LN(CAL/AQ) 7.70 0.26 7.45 0.29 

Source: MINIPLAN (n.d .) . 



Table 12 - Rwanda: Rural Food Expenditure and Ca lor ie  Acqu is i t i on  Instrument 
Equat i ons 

Food" Calor ie"  Acqu is i t i on  

Var iab le  C o e f f i c i e n t  Standard E r ro r  Coeff  i c i  en t  Standard E r ro r  

CONSTANT 

SEXHD 

AGEHD 

AGEHDSQ 

EDM 1 
EDM2 

EDP 1 

EDP2 

ZNW 
ZSW 

ZNC 
ZSC 

OCC ART - 
OCC - OTH 

CH 0 6 - - 
CH 7 13 - - 
M 14 19 - - 
M 20 59 - - 
M 60 - 
F 14 19 - - 
F 20 59 - - 
F 60 - 
SUBSIST 

LN (TX/AQ) 
Adjusted R~ 

Source: MINIPLAN (n.d.) . 
" Natura l  1 ogar i  thm. 

X 

Note: S t a t i s t i c a l  s i g n i f i c a n c e  l e v e l s  o f  . l o ,  .05, and .01, respect ive ly ,  are 
*, **, and ***. 



Tab le  13 - Rwanda: Urban Food Expend i tu re  and C a l o r i e  A c q u i s i t i o n  Ins t rument  
Equat ions 

Food" Cal o r i  ea Acqui s i  ti on 

V a r i a b l e  C o e f f i c i e n t  Standard E r r o r  C o e f f i c i e n t  Standard E r r o r  

CONSTANT 

SEXHD 

AGEHD 

AGEHDSQ 

EDM 1 

EDM2 

EDPl 

EDP2 

RUH - GSY 
OCC AGR - 
OCC ART - 
OCC OTH - 
OCC - COM 

OCC - PBSL 

CH 0 6 - - 
CH 7 13 - - 
M 14 19 - - 
M 20 59 - - 
M 60 - 
F 14 19 - - 
F 20 59 - - 
F 60 
L ~ ( T X / A Q )  

Ad jus ted  R~ 

Source: MINIPLAN (n. d .) . 
" Na tu ra l  1 o g a r i  thm. 

X 10'~.  

Note: S t a t i s t i c a l  s i g n i f i c a n c e  l e v e l s  o f  . l o ,  .05,  and .01, r e s p e c t i v e l y ,  a re  
*, **, and ***. 



a v a i l a b i l i t y  o r  food expendi ture  in  any n u t r i t i o n a l  s t a t u s  production function 
. o r  reduced form es t ima t ing  equation could v io l  a t e  t h e  required independence 
between t h e  r eg re s so r s  and t h e  e r r o r  term. Household c a l o r i e  a v a i l a b i l i t y  i s  a  
choice v a r i a b l e  f o r  t he  household and would, t he re fo re ,  be c o r r e l a t e d  with the  
e r r o r  term. Both food expendi ture  and c a l o r i e  avai 1  abi 1  i  t y  a r e  instrumented 
using household composition and per  a d u l t  equiva len t  t o t a l  expenditures .  

Three c h i l d  s p e c i f i c  va r i ab l e s  - sex, age ,  and t h e  c h i l d ' s  h ie rarch ica l  
household order ing  (ORD) - a r e  included a1 ong with a  zero-one var iab l  e (NURSING) 
designed t o  r e f l e c t  t h e  f i r s t  s i x  months of l i f e  when the  i n f a n t  depends 
p r i n c i p a l l y  upon maternal b reas t  milk.  The quadra t ic  age term (AGESQ) i s  
included t o  cap tu re  t he  e f f e c t  of "catch-up" growth t h a t  of ten  occurs  a f t e r  t he  
ch i ld  has made some physical  adjustment t o  h i s  o r  her  environment. The c h i l d ' s  
h i e ra rch ica l  household o rde r ing  should ref1 e c t  t h e  c h i l d ' s  r e l a t i v e  bargaining 
s t r eng th  f o r  food resources  within t h e  household, a  higher  order ing  number 
implying a  poorer  bargaining pos i t i on .  

The remainder of t h e  va r i ab l e s  a r e  household s p e c i f i c .  The f i r s t  two of 
t hese  a r e  t h e  age and sex of t he  household head. The age of t h e  household head 
(AGEHD) general l y  captures  "1 i f e  cycle"  e f f e c t s  ( i  . e . ,  t h e  developmental s tage  
of t h e  household with r e spec t  t o  demographic c h a r a c t e r i s t i c s  and a s s e t  
s t r u c t u r e ) .  The sex of t h e  household head (SEXHD) i s  designed t o  por t ray  legal 
and s o c i e t a l  advantages a f forded  males in  Rwandan s o c i e t y .  

Four di s c r e t e  parenta l  educati  on v a r i a b l e s  (EDMl, EDM2, EDPI, EDP2) a r e  
included. EDMl and EDPl r e f l e c t  one t o  fou r  yea r s  of completed primary school, 
whi 1 e  €DM2 and EDPP rep resen t  ind iv idua ls  who have completed a t  l e a s t  f i v e  years  
of primary school . The educat ion va r i ab l e s  measure parental  a b i l  i t y  t o  make 
dec i s ions  concerning chi 1  d  rear ing ,  food a c q u i s i t i o n  and prepara t ion ,  and 
investments i n  t h e  household 's  s a n i t a r y  environment. In add i t i on ,  these 
v a r i a b l e s  r e f l e c t  t he  household 's  general a t t i t u d e  toward learn ing  and 
information.  As such i t  provides a  rough por t raya l  of t h e  i n t e l l e c t u a l  
environment i n  which the  ch i ld ren  a r e  being raised.16 

A zero-one urban l o c a t i o n  va r i ab l e  (RUH GSY) i s  included t o  r e f l e c t  two 
f a i r l y  d i s t i n c t  urban s e t t i n g s .  The f i r s t  of These urban s e t t i n g s  i s  made up of 
both Kigali  i n t e r i o r  and e x t e r i o r ,  and t h e  c i t y  of Butare. The second urban 
s e t t i n g  comprises Ruhengeri and Gisenyi.  Geographic and a g r i c u l t u r a l  
circumstances determine t h e s e  two na tura l  groupings. 

Data on mother ' s  he ight  (of ten used t o  r e f l e c t  gene t i c  background) a r e  not 
a v a i l a b l e .  However, i t  i s  f e l t  t h a t  t h i s  i s  not harmful t o  t h e  est imation 
process s i n c e  mother 's  he ight  p a r t l y  r e f l e c t s  her  childhood environment 
( p a r t i c u l a r l y  during her  f i r s t  t h r ee  years  of l i f e ) .  I f  t h e  c h i l d  i s  being 
ra i sed  i n  t h e  same socioeconomic environment a s  t h e  sample c h i l d ,  t h e  presence 
of t h e  mother ' s  he ight  v a r i a b l e  may diminish t h e  importance of t h e  included 
socioeconomic va r i ab l e s  f o r  which information i s  sought.  



F i n a l l y ,  household expendi tures on bo th  c u r a t i v e  and p reven t i ve  hyg ien ic  
i n p u t s  (HLTH CUR, HLTH PRV) a re  i nc l uded .  The fo rmer  r e f l e c t s  d isease inc idence  
o r  morbidity, w h i l e  t h e  l a t t e r  serves as a  proxy f o r  household investments  i n  t h e  
s a n i t a r y  env i ronment .  

The e s t i m a t i o n  r e s u l t s  f o r  r u r a l  and urban he igh t - fo r -age ,  weight - for -age,  
and w e i g h t - f o r - h e i g h t  a re  presented i n  Tables 14, 15, and 16, r e s p e c t i v e l y .  

RESULTS OF REGRESSIONS FOR CHILD NUTRITIONAL STATUS 

Household Consumpti on Behavior 

Household food  a c q u i s i t i o n  b e h a v i o r  appears t o  p l a y  a  ma jo r  r o l e  i n  
de te rmin ing  c h i l d  n u t r i t i o n a l  s t a t u s .  Three impo r tan t  r e s u l t s  emerge f rom the  
reg ress i on  equa t ions  concern ing t h e  l i n k  between household consumption behav io r  
and c h i  1  d  n u t r i t i o n a l  s t a tus .  

F i  r s t  , a  c l e a r  p a t t e r n  emerges wi  t h  actua l  household c a l o r i e  a v a i  l ab i  1  i ty  
p e r  day p e r  a d u l t  e q u i v a l e n t  be ing  more impor tan t  than  f ood  expendi ture,  which 
i n  t u r n  p l a y s  a  g r e a t e r  r o l e  i n  de te rm in i ng  c h i l d  n u t r i t i o n a l  s t a t u s  than  does 
household permanent income ( represen ted  by t o t a l  household expend i tu res )  . 

Th is  i s  n o t  s u r p r i s i n g  s i n c e  leakages away f r om n u t r i e n t  a c q u i s i t i o n  occur 
as t h e  household  a1 l o c a t e s  i t s  a v a i l a b l e  income, f i r s t  between food  and nonfood 
expendi tures,  and t hen  among d i  f f e r e n t  f ood  groups. Furthermore, i n c r e a s i n g  food 
expendi ture,  whether  as a  t o t a l  o r  w i t h i n  s p e c i f i c  subgroups, does n o t  t r a n s f e r  
d i r e c t l y  i n t o  para1 l e l  i nc reases  i n  c a l o r i e  a v a i l a b i l i t y .  Numerous s tud ies  
( S i l b e r b e r g  1985; Behrman and D e o l a l i k a r  1987, 1989) have shown t h a t  consumers 
t end  t o  choose foods w i t h  h i g h e r  q u a l i t y  and more v a r i e t y  r a t h e r  t han  inc reased  
energy c o n t e n t  as t h e i r  incomes r i s e .  Behrman and Deola l  i k a r  (1987) go so f a r  
as t o  suggest t h a t  t h e  response o f  energy a c q u i s i t i o n  t o  increases i n  income may 
be near  ze ro  i n  some cases. 17 

S c h i f f  and Valdes (1990) have p o i n t e d  ou t  t h e  impor tance o f  household income 
on household n u t r i t i o n a l  s t a t u s  v i a  several  i n d i r e c t  channels, i n c l u d i n g  
investments  i n heal  t h  care, san i  t a r y  env i  ronment, human c a p i t a l  , and improved 
i n f o r m a t i o n  a c q u i s i t i o n .  The low t o t a l  expend i tu re  c o e f f i c i e n t  es t imates 
r e l a t i v e  t o  f o o d  expend i tu re  and c a l o r i e  a c q u i s i t i o n  would suggest t h a t  t h e  NBCS 
survey expend i t u re  da ta  f a i l e d  t o  account f o r  v a r i a t i o n s  o f  household investments  
i n  t h e  s a n i t a r y  env i  ronment. I n  l o w - i  ncome c o u n t r i e s  such household- leve l  
investments  a r e  o f t e n  i n  t he  fo rm o f  inc reased  t i m e  a l l o c a t e d  t o  more e f f i c i e n t  

l 7  However, these  responses have been found t o  v a r y  across income l e v e l s ,  w i t h  
poo re r  households p l a c i n g  g r e a t e r  emphasi s  on energy a c q u i s i t i o n .  I n  general  
households 1  ook f o r  a  balance between t h e  energy compos i t i on  o f  t h e i r  d i e t  and 
o t h e r  nonenergy aspects  such as qua1 i t y  and v a r i e t y .  Nonca lo r ie  aspects  o f  food 
purchases g a i n  i n  importance w i t h  r i s i n g  r e a l  incomes. 



Table 14 -Rwanda: Rural and Urban Nutr i t ional  Status Estimates Based on Height-for-Age Z-Scores 

Rural Urban 

Variable Wanes (1) (2) (3) (1) (2) ( 3 )  

CONSTANT 

SEX 

AGE 

AGESQ 

ORD 

NURSING 

SEXHD 

AGEHD 

EDMl 

EDM2 

EDPl 

EDPZ 

NADEQ 

RUH-GSY 

HLTH-CUR 

HLTH-PRV 

LN(TX/AQ) 

LN( FDX/AQ)' 

LN(CAL/AQ)' 

Adjusted R' 
N = 276 

Source: MINIPLAN (n.d.1. 

' Predicted. 
X 1u4. 
S ta t is t i ca l  signif icance Levels of .lo, -05, and -01, respectively, are *, **, and ***. 

Note: Standard errors i n  parentheses. 



Table 15 -Rwanda: Rura l  and Urban N u t r i t i o n a l  Sta tus  Estimates Based on Weight-for-Age 2-Scores 

Rura l  Urban 

V a r i a b l e  Names (1) (2) (3 (1) (2) (3) 

CON STANT 

SEX 

AGE 

AGESQ 

ORD 

NURSING 

SEXHD 

AGEHD 

EDM1 

EDM2 

EDP1 

EDP2 

NADEQ 

RUH-GSY 

H LT H-CUR 

HLTH-PRV 

LN (TX/AQ) 

LN( FDX/AQ)' 

LN(CAL/AQ)" 

Adjusted R' 
N = 276 

Source: MINIPLAN (n.d.). 

a Predicted. 
x 1 0 ' ~ .  
S t a t i s t i c a l  s i g n i f i c a n c e  l eve l s  o f  -10, .05, and .01, respect ive ly ,  are  *, **, and ***. 

Note: Standard e r r o r s  i n  parentheses. 



CONSTANT 

SEX 

AGE 

AGESQ 

ORD 

NURSING 

SEXHD 

AGEHD 

EDM1 

EDMZ 

EDP1 

EDPZ 

NADEQ 

RUH-GSY 

HLTH-CUR 

HLTH-PRV 

LN (TX/AQ ) 

LN( FDXIAQ)' 

LN(CAL/AQ)' 

Adjusted R~ 

-37- 

Table 1 6  -Rwanda: Rural and Urban Nutritional Status Estimated Based on Weight-for-Height 2-Scores 

Rural Urban 

Variable Names (1) (2) (3) (1) (2) (3) 

N = 276 

Source: MINIPLAN (n.d.1. 

a Predicted. 
1 0 ' ~ .  

Statistical significance levels of .lo, .05, and .01, respectively, are *, **, and ***. 

Note: Standard errors in parentheses. 



waste removal, longer search of improved water sources, o r  greater  care in 
1 a t r i n e  maintenance. Unavai 1 a b i l i t y  of information on use of household time 
prevented the  creation of a f u l l  income variable t h a t  would incorporate the  value 
of such household time a l locat ions .  

Similar ly ,  the absence of a t rue  health s t a t u s  o r  morbidity variable may 
resul t in an overestimate of the importance of ca lo r ie  avai labi 1 i  ty .  18 

A second important r e s u l t  concerning household consumption behavior and 
chi ld nu t r i t iona l  s t a t u s  evident from the regressions i s  t ha t  t o t a l  expenditures, 
food expenditure, and ca lo r i e  avai labi  1 i  ty  a1 1 appear t o  have a greater  impact 
in  an urban s e t t i ng  than in  a rural se t t ing . lg  This could be the  r e su l t  of 
improved access t o  heal t h  i  nf ras t ructure  in urban areas,  whi ch woul d compl ement 
nu t r i en t  in take .  

Present r e su l t s  could be great ly  strengthened with the  addit ion of 
househol d-1 evel data on the  sani tary  environment and individual -1 evel data on 
morbidity. 

The t h i r d  important r e s u l t  concerning household consumption behavior and 
chi ld  nu t r i t iona l  s t a t u s  deals  with the temporal nature of the  household 
var iables  and thei  r subsequent nutr i t ional  impl i  c a t i  ons. 

The rural  Rwanda labor market has been very th in ,  thus l imit ing off-farm 
employment opportunit ies.  As a r e su l t ,  rural household p.ermanent income and 
ca lo r i e  acquis i t ion are  cl osely t i ed  t o  household asse t s ,  pa r t i cu la r ly  land, and, 
a s  such, they tend t o  assume a 'long-term" nature. On the  other hand, in urban 
areas ,  income and ca lo r ies  a r e  more closely re la ted  t o  employment s t a tus ,  which 
may vary from month t o  month o r  even week t o  week. T h u s ,  the urban income and 
ca lo r i e  var iables  assume a "short-term" nature. This i s  borne out by the 
regression r e su l t s ,  which suggest t ha t  rural household permanent income, food 
expenditure, and ca lo r ie  avai 1 abi 1 i t y  are  important determinants of chi1 d height- 
for-age (chronic ma1 nu t r i t ion)  and wei ght-for-age, but t ha t  they have 1 i t t l e  

l8  Foll owing Kmenta (1971), the estimated coef f i c ien t  of the included ca lo r ie  
var iable  i s  biased by the  omission of a morbidity variable i f  two conditions 
hold. First, the  unestimated morbidity va r iab le ' s  coeff ic ient  would be 
s i gn i f i c an t l y  d i f fe ren t  from zero. Second, the  corre la t ion between the  included 
ca lo r i e  var iable  and the  missing morbidity var iable  i s  s ign i f i can t ly  d i f fe ren t  
from zero. In tu i t ion  would suggest t ha t  morbidity i s  negatively associated with 
nu t r i t iona l  s t a t u s ,  and negatively correlated with calor ie  intake. This impl i e s  
an overestimate of the included ca lo r ie  coef f i c ien t .  The degree of bias i s  an 
empirical i ssue .  Previous work in Rwanda by Schnepf (forthcoming a) has shown 
morbidity t o  have a strong negative associat ion w i t h  child nutr i t ional  s t a t u s  in 
a mu1 t i v a r i a t e  framework. However, i t  i s  a l so  1 i  kely t ha t  morbidity has s imi lar  
re1 a t i  onshi ps with household food expenditure and income such t h a t  comparisons 
across these  three  variables may s t i l l  be valid.  

l9 The so l e  exception i s  t o t a l  expenditures in t he  hei ght-for-age regressions. 



influence on chi 1 d weight-for-he.ight (acute ma1 nut r i  t i on ) .  Since child weight- 
for-age includes aspects  of both hei ght-for-age and weight-for-height, one could 
reason t h a t  i t  i s  the influence of income on the  height-for-age component t ha t  
i s  dominant. 

This contras ts  with the  urban r e su l t s  where household permanent income, food 
expenditure, and ca lo r i e  avai 1 abi 1 i ty  appear t o  be important determinants of both 
height-for-age and weight-for-height nutr i t ional  s t a t u s ,  b u t  show t h e i r  g rea tes t  
impact on child weight-for-age, which combines aspects of both height-for-age and 
wei ght-for-height . 

Household Hea l th  S ta tus  

Data permitting, the  household model adopted here would incorporate one o r  
more var iables  r e f l  ec t ing household morbidity, the  qua1 i t y  of the  household's 
san i ta ry  environment, and household investments in health care.  Unfortunately, 
the NBCS did not i  ncl ude spec i f i c  survey components addressing these data needs. 
Instead, the  model includes household-level curat ive health expenditure and 
preventive health expenditure. 

The household curat ive  expenditure var iable  ( re f l  ect ing the  household's 
response t o  i t s  perceived morbidity incidence) appears important as a determinant 
of chi ld  nutr i t ional  s t a t u s  in four of the urban equations ( the  second urban 
height-for-age equation of Table 14 and a l l  three  urban weight-for-age equations 
of Table 15) ,  b u t  in none of the rural equations (although the  variable 
cons i s ten t ly  maintains a negative sign throughout a1 1 of the  rural  estimating 
equations) . Lack of access t o  health in f ras t ruc tu re  in rural areas  may constrain 
the household's response t o  perceived morbidity and, thus,  prevent the household 
cura t ive  expenditure from playing a determining role  in child nutr i t ional  s t a tus  
in rural  areas.  

The household preventive expenditures var iable  has a posi t ive  associat ion 
with ch i l d  height-for-age only in the  th i rd  urban ca lo r ie  equation of Table 14. 
As mentioned e a r l i e r ,  such monetary expenditures f a i l  t o  include the  household's 
i nvestment of "time" a1 1 ocated t o  e i t h e r  chi 1 d health care o r  household hygiene. 

The importance of differences in rural  and urban access t o  health 
i n f r a s t ruc tu r e  i s  f u r t he r  borne out by the  f a c t  t ha t  the urban equations produce 
a s l i g h t l y  be t t e r  f i t  than the  rural  equations.20 T h u s ,  urban households' 
g rea te r  access t o  health in f ras t ruc tu re  tends t o  reduce the importance of 
unobserved morbidity since households are  physical ly able t o  respond t o  perceived 
health needs. Calorie intake consequently plays a more important ro le  in 
determining nutr i t ional  s t a t u s .  

20 The equations exhibi t  a  low level of explanatory power, a1 though t h i s  i s  not 
uncommon in reduced form nu t r i t iona l  s t a t u s  estimating equations. 



Child Specif ic  Variables 

Child age shows a quadratic re la t ionship  with the near term nutr i t ional  
s t a t u s  ind ica to rs ,  weight-for-age and weight-for-height, while i t  appears t o  have 
a neutral e f f ec t  f o r  child height-for-age. Weight-for-age Z-scores decline unt i l  
the  39-to-40-month age range f o r  rural children (37-to-38 fo r  urban) a f t e r  which 
some recovery i s  made. Weight-for-height Z-scores reach t h e i r  low point much 
l a t e r  a t  55-to-56 months f o r  rural children and 43-to-44 months f o r  urban 
children.  High mortal i ty r a t e s  during the f i r s t  f ive  years in Rwanda (ONAPO 
1983) may contr ibute  t o  an overestimation of the  t rue  extent of recovery from 
acute malnutri t ion and underweight s t a tus  as the  ranks of the  severely 
malnourished a re  depleted by death. 

More importantly, the f i r s t  s ix  months of a c h i l d ' s  l i f e  represent a period 
of s ign i f i can t ly  higher nutr i t ional  s t a t u s  as compared with the  weaning period 
(6-to-24 months) f o r  urban height-for-age, rural  weight-for-height, and both 
rural  and urban wei ght-for-age nu t r i t iona l  s t a t u s  indicators.  This makes a 
strong case f o r  maintaining current  breast-feeding practices through the  f i r s t  
s i x  months of infancy, and h in t s  a t  the nutr i t ional  vulnerabi l i ty  associated with 
ch i ld  weaning behavior in ~ w a n d a . ~ '  

No nu t r i t ion- re la ted  gender bias f o r  children i s  observed f o r  any of the  
equations, t h u s  refut ing the  r e su l t s  from the b ivar ia te  s t a t i s t i c s  of Section 2. 
This r e s u l t  i s  consis tent  with previous African s tudies  (Svedberg lWO), which 
suggest t h a t  females do not appear t o  be a t  a  r e l a t i ve  nutr i t ional  disadvantage 
in  Africa. 

The c h i l d ' s  ordering var iable  shows a strong negative associat ion w i t h  h i s  
o r  her near term nutr i t ional  s t a t u s .  Rural and urban weight-for-height and rural  
weight-for-age show tendencies t o  decline in the face  of higher chi ld  orderings. 
In other words, the  larger the  number of older household members, the  poorer the  
chi 1 d ' s  re1 a t i  ve bargaining posit ion with respect t o  the  i  ntrahousehold ca lo r ie  
d i s t r i bu t i on .  This has obvious imp1 ica t ions  f o r  overall household s ize .  
Lowering the  number of household members by def in i t ion  lowers the  chi ld  ordering 
vari  abl e  and consequently may produce a s i  tua t i  on conducive t o  improved chi 1 d 
nu t r i t iona l  s t a t u s .  Horton (1988) used actual b i r t h  order e f f ec t s  t o  show a 
negative re la t ionsh ip  with chi ld  nutr i t ional  s t a t u s .  Her work suggested t ha t  i t  
i s  the  increased s t r a i n  on household resources produced by increased chi ld  
numbers t h a t  leads t o  the degradation in child nu t r i t iona l  s t a tus .  

21 The general l i t e r a t u r e  on breast-feeding recommends the introduction of 
supplementary foods between the  fourth and s ix th  months of 1 i f e .  In Rwanda many 
households a r e  faced with poor ava i l ab i l i t y  of adequate weaning foods due t o  a 
combination of 1 imi ted purchasing power and market inefficiency ( i  .e . ,  rural 
i so la t ion  and seasonal avai labi  1 i  ty  of sorghum f o r  porridge, the  principal 
weaning food). Such househol ds shoul d be encouraged t o  continue exclusive 
breast-feeding through the f i r s t  s ix  months ra the r  than t o  introduce inadequate 
tuber-based supplementary meal s o r  t o  begin feeding the  chi ld  the  family meal. 



Other Household Speci f i c Vari abl e s  

The number of a d u l t  equiva len ts  shows a  pos i t i ve  a s soc i a t ion  with ch i ld  
n u t r i t i o n a l  s t a t u s  i n  apparent con t r ad ic t ion  with the  c h i l d  o rde r  r e s u l t s .  
However, t h e  number of a d u l t  equiva len ts  i n  a  household has impl ica t ions  t h a t  
reach f a r  beyond family s i z e .  More labor  power represents  p o t e n t i a l l y  g rea t e r  
earn ing  power with consequent increases  i n  household purchasing power f o r  food 
a c q u i s i t i o n ,  a s  well a s  more time a v a i l a b l e  f o r  use in  ch i ldca re  and feeding,  
meal prepara t ion ,  hygiene a c t i v i t i e s ,  e t c . ,  a1 1 of which have p o t e n t i a l l y  
p o s i t i v e  inf luences  on c h i l d  n u t r i t i o n a l  s t a t u s .  

The age of the  head of urban households has a  p o s i t i v e  a s soc i a t ion  with 
c h i l d  height-for-age and weight-for-age. This may r e f l e c t  l i f e  cyc le  e f f e c t s ,  
a s  well a s  experience.  This  f e a t u r e  appears t o  be p a r t i c u l a r l y  important in an 
urban s e t t i n g ,  where t h e  rura l  t o  urban migratory pa t t e rns  of Rwanda bring 
younger, general l y  poorer  households i n t o  t h e  urban f r inge  (MINIPLAN n.d.) . 

No d i f f e rence  in  c h i l d  n u t r i t i o n a l  s t a t u s  r e l a t ed  t o  gender of head of 
household emerges from t h e  r e s u l t s .  

Fur ther  empirical work remains t o  be done in  examining t h e  1 inkages between 
heal t h  i n f r a s t r u c t u r e  and s a n i t a r y  envi ronment, morbidity,  and n u t r i t i o n a l  s t a t u s  
on t h e  one hand, and morbid i ty ,  c a l o r i e  i n t ake ,  and n u t r i t i o n a l  s t a t u s  on t h e  
o t h e r  hand. Such a n a l y s i s  cannot be done with e x i s t i n g  da t a  s e t s .  



4. FOOD EXPENDITURE AND CALORIE  ACQUISITION BEHAVIOR 

INTRODUCTION 

The regressions in the previous section have shown the  importance of 
household food consumption behavior as  i t  r e la tes  t o  nutr i t ional  s t a t u s .  This 
section tu rns  t he  focus away from nutr i t ional  s t a t u s  and examines the 
determinants of household food consumption behavior. Minot (Ministere d u  Plan 
[MINIPLAN] 1988a) and Ansoanuur (MINIPLAN 1990a) have used the  NBCS data t o  
produce de ta i l ed  work on household budget shares,  marginal propensit ies t o  
consume, and el a s t i  c i  t i  es of demand across budgetary expenditure categories f o r  
the  rural  and urban samples, respectively;  whi l e  Nyi b iz i  (MINIPLAN 1988b) has 
documented household ca lo r ie  sources, a s  well as home production shares by food 
groups and spec i f i c  commodities f o r  rural  households. 

This study enhances previous work by examining household income, regional 
pr ice  d i f ferences ,  household demographi c characteri  s t i  cs ,  and occupational s t a t u s  
f o r  t h e i r  e f f e c t s  on three measures of household food expenditure behavior (food 
expenditure per adu l t  equivalent, the share of income spent on food, and the  cost  
per avai lab1 e c a lo r i e  of food) and a measure of nu t r i en t  ava i l ab i l i t y  (ca lor ies  
per day per adu l t  equivalent) .  

BACKGROUND 

A dominant fea tu re  of rural  Rwanda i s  the  f a i r l y  even d i s t r ibu t ion  of 
poverty across  income qu in t i l e s  as  mean to ta l  expenditures range from a low of 
FRW 6,991 t o  a high of only FRW 23,255 per adult equivalent (Table 17) .  On the  
other  hand, urban households exhibi t  a g rea te r  dispersion of wealth across income 
qu in t i l e s  ranging from FRW 13,870 t o  FRW 120,487 per adul t  e q ~ i v a l e n t . ~ ~  

This same pat tern  of r e l a t i ve  rural equity coupled with greater  urban income 
dispersion i s  ref lec ted in the household food budget share means. The value 
share of 'food in the  to ta l  budget f o r  rural  households remains a t  high levels  
across income qu in t i l e s ,  ranging from 88.2 percent in the lowest q u i n t i l e  and 
f a l l i n g  only t o  75.4 percent f o r  the wealthiest q u i n t i l e .  Meanwhile, the urban 
food budget share f a l l s  from a high.of 80.2 percent in the poorest qu in t i l e  t o  
a low of 46.7 percent in the wealthiest  qu in t i l e .  

22 In 1982 US$ 1 .OO equaled FRW 92.84, while i n  1983 US$ 1.00 equaled FRW 
94.34. This compares with the annual average of FRW 101.26 t o  US$ 1.00 f o r  1985. 
However, t he  commodi ty  bundles vary s ign i f i can t ly  between the  rural  and urban 
samples. Refer t o  MINIPLAN (1988a and 1990a) f o r  deta i ls :  The pr ices  (and 
values) used in Table 17 and throughout t h i s  study represent undeflated, imputed 
pr ices .  



Table 17 --Rwanda: Household Consumption Character ist ics, by Quint i  l e  o f  Total Expenditure per Adult  Equivalent 

1 2 3 4 5 Average 

Total expenditures per adult  
equivalent (FRU) 

Rural 
Urban 

Food expenditure per adult  
equivalent (FRU) 

Rural 
Urban 

Food as percent of t o t a l  
expenditures 

Rural 
Urban 

Home product ion as percent of 
t o t a l  expenditures 

Rural 
Urban 

FRU per 1,000 k i loca lo r ies  

Rural 
Urban 

Percent below 2,100 ca lor ies per 
day per a d u l t  equivalent 

Rural 
Urban 

Percent below 1,680 ca lor ies per 
day per adul t  equivalent 

Rural 
Urban 

Calories per day per adult  
equivalent 

Rural 
Urban 

Home product ion c a l o r i e  share 

Rura l 
Urban 

Rural landholdings 

Hectares 
F4eters2/adul t equivalent 

Rural household s i z e  

N h r  
Adult equivalent 

Urban household s i ze  

N h e r  
Adult equivalent 

Source: MINIPLAN (n-d.). 

Wotes: Rural: N = 264 households; urban: N = 297 households. Undeflated p r i ces  are used t o  ca lcu la te  these 
figures. 



A re la ted  phenomenon i s  the tendency f o r  price paid per ca lor ie  t o  increase 
across income s t r a t a .  Urban prices (FRW per 1,000 ca lo r ies )  r i s e  74 percent from 
lowest t o  highest qu in t i l e ,  while rural  pr ices  increase only 30 percent. This 
represents two processes a t  work. F i r s t ,  higher c a lo r i e  prices a r e  associated 
w i t h  increased market purchases ( i  . e . ,  1 e s s  dependence on home production). This 
i s  c l e a r l y  evidenced by the rapid r i s e  in ca lo r ie  pr ices  across urban qu in t i l e s  
where home production shares fa1 1 t o  ins ign i f i can t  l eve l s .  Second, as  incomes 
increase,  households seek t o  d ivers i fy  t h e i r  d i e t s  and improve the qual i ty  of 
t h e i r  food purchases by paying higher uni t  prices per ca lo r ie .  

Focusing more on the rural r e su l t s ,  one sees t ha t  over two-thirds of food 
expendi tu re  and three-fourths of c a lo r i e s  f o r  rural households come from home 
production. Furthermore, household home production 1 eve1 s ( in ca lo r ie  terms) 
appear t o  have a posi t i  ve correl a t i  on with cal o r i  e avai 1 abi 1 i  ty  per adul t 
equivalent ,  p a r t i cu l a r l y  f o r  the lower four qu in t i l e s ,  as they dampen the 
vulnerabi l i  t y  associated with g rea te r  market dependence by ensuring a steady 
source of c a lo r i e s .  

One would expect tha t  increased home production i s ,  in par t ,  a function of 
household 1 andhol di ngs. Not surpr is ingly ,  there i s  a tendency f o r  1 andhol dings 
per adul t  equivalent  (measured in squared meters) t o  increase across income 
qu in t i l e s ,  although the  trend i s  not monotonic. No such pattern ex i s t s  f o r  
absolute l eve l s  of landholdings, which suggests t h a t  the  observed smaller 
household s i z e  (both in absolute numbers, a s  well as in  adul t  equivalent terms) 
across income qu in t i l e s  i s  crucial  t o  a household's a b i l i t y  t o  produce suf f i c ien t  
food per cap i ta  from i t s  limited land base. 

A f u r t he r  important r e su l t  suggested by Table 17 i s  the apparent lower 
cal o r i  e avai 1 abi 1 i  t y  per adul t equi val ent  f o r  urban households re1 a t i  ve t o  rural 
households. Over 70 percent of urban households f a i l  t o  meet the minimum 
recommended standard of 2,100 ca lo r ies  per day per adul t equivalent (MINAGRI 
1988) compared with 40 percent f o r  rural households. This d ispar i ty  appears t o  
widen f o r  the  level of 1,680 ca lo r ies  per day per adu l t  equivalent (80 percent 
of 2,100) where 44 percent of urban households incur c a lo r i e  d e f i c i t s  versus only 
18 percent of rural  households. Ironical  l y ,  t h i s  d i spa r i t y  i n  c a lo r i e  avail - 
a b i l i t y  between rura l  and urban households ex i s t s  despi te  dramatically higher 
urban incomes. Of course rural  t o  urban t ranspor ta t ion,  greater  levels  of 
commodi ty  processing, and other marketing factors  contr ibute  t o  s ign i f i can t ly  
higher urban food prices.  23 In addit ion t o  p r ice  differences,  ' energy 

23 See Minot (forthcoming) f o r  a recent ly  derived s e t  of pr ice  indices f o r  
rural  and urban a reas  using the NBCS da ta .  Minot's food price index, which 
accounts f o r  both spa t i a l  and temporal pr ice  d i f ferences ,  shows the  cost  of 
1 iving t o  be nearly 50 percent higher in urban areas.  

(continued.. .) 



requirements may vary great ly  between the rura l  and urban regions. This i s  most 
obvious when comparing the energy needs required fo r  performing f i e l d  preparation 
work versus o f f i c e  work. Yet many urban laborers undertake strenuous 
construction and t ranspor ta t ion a c t i v i t i e s .  Unfortunately, these data do not 
permit a d i s t i nc t i on  between the d i f fe ren t  a c t i v i t y  l eve l s  and t h e i r  energy 
requirements f o r  t he  two samples, b u t  i t  i s  possible t h a t  much of the apparent 
difference in c a l o r i e  ava i l ab i l i t y  r e l a t i ve  t o  needs could be captured by such 
information. 

The d i spar i ty  in ca lo r ie  acquisi t ion behavior i s  c l e a r l y  revealed by the 
cumulative d i s t r i bu t i on  pat terns  of c a lo r i e  ava i l ab i l i t y  across urban and rural 
households, presented in Figure 7 .  

FOOD CONSUMPTION BEHAVIOR MODEL 

The desc r ip t ive  s t a t i s t i c s  of Table 17 suggest t ha t  household income and 
demographic cha r ac t e r i s t i c s  a r e  strong influences of food consumption behavior, 
while home production assumes an important r o l e  f o r  rural  households. 

In order t o  gain fu r the r  ins ight  in to  the  nature of household consumption 
behavior, four key measures ref1 ect ing d i f fe ren t  aspects  of household food 
expenditure and nu t r i en t  acquisi t ion behavior are  studied using a mult ivariate 
framework. These include the household food expenditure per adult  equivalent, 
food share of the  household budget, pr ice  paid per c a lo r i e  acquired, and 
househol d ca lo r ie  avai 1 abi 1 i t y  per day per adul t  equivalent . This approach has 
been used widely t o  examine the e f f e c t s  of household socioeconomic 
charac te r i s t i c s  on household food consumption behavior.24 

The f i r s t  two measures - food expenditure per adul t  equivalent and the  food 
share of the household budget- a re  estimated as budget equations: 

food share  of income = f(v,P,X), 

food expenditures per adult  equivalent = g ( ~ ,  P,X) , 

23(. . .continued) 
Ci t i e s  Index Rural Zone Index 

Kigal i 100.00 Northwest 53.37 
Butare 93.55 Southwest 59.44 
Gi senyi 103.85 North Central 56.18 
Ruhengeri 83.24 South Central 68.60 

East 62.17 

24 For examples, see Behrman and Wolfe ( l984),  Horton ( l985),  Horton and 
Campbell (1991), and Shah (1983). 



Figure 7 - Rwanda: Cumul a t i  ve Percentage o f  Househol ds, by Ca lo r ie  Avai 1  abi 1  i t y  
per  Day p e r  Adult  Equivalent 

0 500 1000 1500 2000 2500 3000 3500 4000 
Calories per Day per Adult Equivalent 

Source: Calculated from NBCS data. 



where Y i s  per adult  equivalent income, P i s  a  vector of p r ices ,  and X i s  a  
vector of household demographic charac te r i s t i c s .  

Calorie avai labi  1 i  t y  per adult  equivalent and cost  per c a lo r i e  a re  t rea ted 
as derived demands and estimated according t o  s imi lar  speci f ica t ions:  

cos t  per c a lo r i e  = h ( Y , P , X ) ,  ( 5 )  

ca lo r i e  per adult  equivalent = 1 (Y,  P ,  X )  . ( 6 )  

The natural  log of t o t a l  expenditures per adul t  equivalent i s  used t o  
represent  household permanent income. I t  enters  the  equation in quadratic form 
in order  t o  allow f o r  the  poss ib i l i ty  t h a t  the demand e l a s t i c i t i e s  are  inverse 
functions of income. Substantial evidence ex i s t s  t o  support such a relat ionship 
between ca lo r i e  acquis i t ion and income; however, there  i s  no a pr ior i  reason t o  
suppose t h a t  such a re la t ionship  holds f o r  the  other choice variables.25 
Therefore, a  log- l inear  income speci f ica t ion i s  used in the  event of a 
nonsignificant  quadratic income variable. 26 

Since cross-sectional  data are used, regional price dummies are  included t o  
capture pr ice  e f f e c t s .  

Two var iables  a r e  included t o  ref1 e c t  d i f fe ren t  aspects of household size:  
the  t o t a l  number of persons in the household and the r a t i o  of the number of 
children t o  the  number of adul ts  (14 o r  older)  in the household. 

With respect  t o  t he  household s i z e ,  constant economies of sca le  in household 
food consumption a r e  assumed by transforming the income f igure  in terms of per 
adu l t  equivalent un i t s .  Under t h i s  assumption, any subsequent changes in 
household food consumption behavior would be a t t r i bu t ab l e  purely t o  the change 
in household s i z e  above and beyond the per adult  equivalent income e f f ec t .  As 
household s i z e  increases,  the  decisionmaker rea l locates  resources according t o  
changes in t he  househol d ' s  perceived needs, e.g.,  f ue l ,  food, clothing,  housing, 
schooling, e t c . ,  t o  accommodate the new household s i z e .  

The household head's gender i s  included t o  capture differences in food 
consumption behavior based on intrahousehold resource control ,  while controll ing 
f o r  t h e  level of household income. Von Braun, de Haen, and Blanken (1991) have 
found femal e-headed Rwandan households from t h e i r  s t u d y  area (Giciye commune) t o  

25 See Behrman and Wolfe (1984) f o r  an example and f o r  references t o  other 
simi 1 a r  s tud ies .  

26 Food expenditure and ca lo r i e  acquisi t ion en te r  the equations as natural 
logarithms making the  functional form of equations (4) and (6) double logarithmic 
in income, whereas equations (3) and (5) re ta in  a semilogarithmic functional form 
with respect  t o  household permanent income. 



show a s i g n i f i c a n t l y  g r e a t e r  propensi ty t o  a l l o c a t e  household resources t o  food 
consumption than male-headed households. 

The household head 's  age i s  added under a quadra t ic  s p e c i f i c a t i o n  t o  r e f l e c t  
l i f e  cyc le  phenomenon. 

Parental  education dummies should r e f l e c t  household background wealth and 
cu r ren t  wage p o t e n t i a l ,  while  occupational dummies a r e  included t o  r e f l e c t  
r ea l i zed  wages, t h e  importance of nonfarm income, and t h e  g r e a t e r  s t a b i l i t y  in 
revenue from s a l a r i e d  occupat ions.  

A f i n a l  v a r i a b l e  designed t o  represent  the  degree of consumption from home 
production i s  added t o  the  ru ra l  model. Von Braun e t  a l .  (1991) have shown t h a t  
an increased subsi  s tence  o r i e n t a t i o n  i s  assoc ia ted  with g r e a t e r  overal l  
a l l o c a t i o n  of resources  t o  food consumption, holding income cons tant .  

The value s h a r e  of consumption from home production i s  genera l ly  not 
included a s  a r eg res so r  because t h i s  measure of subs is tence  represents  an 
observed behavior of  households t h a t  i s  an endogenous choice va r i ab le .  The 
f a i l u r e  t o  account f o r  such endogenicity r e s u l t s  i n  biased es t imates ;  however, 
t he  number of exogenous v a r i a b l e s  ava i l ab le  f o r  use as  instruments  f o r  t h e  
household's subs i s t ence  o r i e n t a t i o n  proved inadequate.  27 Estimation r e s u l t s  
proved t o  be f a i r l y  robust with respec t  t o  t h e  e l iminat ion  of t h e  subs is tence  
o r i e n t a t i o n  va r i ab le .  Furthermore, lack of on-farm s to rage  f a c i l i t i e s  coupled 
with i s o l a t e d  and seasonal markets ( p a r t i c u l a r l y  i n  t h e  e a r l y  1980s) may 1 imi t  
t he  household decis ionmaker 's  choices i n  disposing of a g r i c u l t u r a l  food crops, 
i . e . ,  farmers must e i t h e r  s e l l  a t  harvest  o r  r e f r a i n  from s e l l i n g .  Nearly ha l f  
of t h e  c a l o r i e s  consumed by ru ra l  households a r e  derived from tubers  and bananas 
r a t h e r  than the  more marketable c e r e a l s  o r  legumes (MINIPLAN 1988b). 

Variable d e f i n i t i o n s  and d e s c r i p t i v e  s t a t i s t i c s  a r e  presented in  Tables 10 
and 18, r e spec t ive ly .  Regression r e s u l t s  f o r  ru ra l  and urban areas  a r e  given in 
Tables 19 and 20. 

27 A simi 1 a r  problem e x i s t s  f o r  t h e  household s i z e  va r i ab le .  For more de ta i  1 ,  
r e f e r  t o  Sahn (1990). 



Table 18 -Rwanda: Food Consumption Behavioral Equations -Urban and Rural Variable Descript ive S ta t i s t i cs  

Rural Urban 

Standard Standard 
Variable N- Mean Deviat ion Mean Deviat ion 

SEXHO 
AGEHO 
AGEHDSQ 
EOMl 
EOM2 
EOP1 
EOP2 
CH-0-6 
CH-7-13 
M-14-19 
M 20 59 
~ 1 6 0 -  
F-14-19 
F 20 59 
~160- 
HHSIZE 
OEP-RAT 
TX/AQ 
FOX/AQ 
CAL/AQ 
LN(TX/AP) 
LN(FOX/AQ) 
LN(CAL/AQ) 
FO-SHARE 
PR I CE-CAL 
SUBS I ST 

RURAL 
OCC-ART 
OCC OTH 
ZNW- 
ZSU 
ZNC 
ZSC 

URBAN 
OCC-AGR 
OCC-ART 
OCC-OTH 
OCC-COM 
OCC-PBSL 
RUH-GSY 

Source: MINIPLAN (n.d.1. 

Note: Rural: N = 260; urban: N = 297. 



Table 19 -Rwanda: Determinants o f  Rural Food Expenditure and Ca lo r ie  Acquis i t ion Behavior 

~ood ca lo r ieg  Food P r i c e  
Var iab le  Names Expenditure Acqu is i t i on  Share pe r  Ca lo r ie  

CONSTANT -5.382' -10.412' 202.733"' 142.783"' 
(2.900) ' (5.404) ( 17.768) (54.847) 

SEXHD 0.041' -0.023 3.209' 0.677 
(0.025) (0.046) (1.775) (0.467) 

AGEHD -0.0077" -0.013' -0.586" 0.020 
(0.0037) (0.007) (0.266) (0.070) 

AGEHDSQ 0.727~" 1.185~' 0.0060" -1  .472b 
(0.350)~ (0.653)~ (0.0025) (6.6231~ 

EOMl 0.025 -0.003 0.966 -0.350 
(0.027) (0.050) (1.925) (0.506) 

EDM2 -0.046 -0.022 -3.486 -0.100 
(0.033) (0.062) (2.381) (0.626) 

EDPl 0.002 0.047 0.350 -0.414 
(0.024) (0.044) (1.701) (0.448) 

EDP2 -0.036 -0.008 - 1  -635 0.065 
(0.028) (0.053) (2.045) (0.537) 

ZNW -0.038 0.027 -3.040 -0.999' 
(0.029) (0.054) (2.102) (0.552) 

ZSW -0.061" - 0.085 -4.528' -0.749 
(0.029) (0.054) (2.087) (0.550) 

ZNC -0.019 0.054 -1.572 - 1.399"' 
(0.027) (0.050) (1 -937) (0.508) 

ZSC -0.049' - 0.067 -3.896' -0.428 
(0.026) (0.048) (1.872) (0.492) 

OCC-ART -0.033 -0.086" -2.478' -0.009 
(0.020) (0.038) (1  -457) (0.384) 

OCC-OTH -0.029 . -0.130"' -2.188 0.407 
(0.025) (0.047) (1  -832) (0.481) 

HHSI ZE -0.012" -0.017' -0.844" 0.140 
(0.005) (0.009) (0.344) (0.090) 

OEP-RAT 0.006 -0.012 0.882 0.208 
(0.013) (0.024) (0.938) (0.246) 

SUBSIST 0.0012" 0.0016 0.095"' -0.077"' 
(0.0005) (0.0010) (0.037) (0.010) 

LN(TX/AQ) 2.300"' 3.424"' -1 1.361 "' -29.835" 
(0.614) (1.143) (1.603) (11 -606) 

LN(TX/AQ)^Z -0.077"' -0.154" - c 1.735"' 
(0.032) (0.060) (0.611) 

Adjusted R' 0.884 0.514 0.233 0.389 

Source: MINIPLAN (n-d.). 

a Natural  Logarithm. 
10 '~ .  

' Estimated us ing l o g - l i n e a r  income s p e c i f i c a t i o n  since quadrat ic term i s  not s t a t i s t i c a l l y  s i g n i f i c a n t .  

Note: S t a t i s t i c a l  s ign i f i cance  leve ls  o f  . l o ,  .05, and -01, respect ive ly ,  are *, **, and ***. Standard e r ro rs  
i n  parentheses. 



Table 20 -Rwanda: Determinants of Urban Food Expenditure and Calorie Acquisition Behavior 

F o o d  Calorie" Food Price 
Variable Wanes Expenditure Acquisition Share per Calorie 

CONSTANT -6.707"' -1 -573 284.076"' -41.396"' 
(2.540) (3.203) (17.392) (12.609) 

SEXHD 0.048 0.035 0.614 -0.181 
(0.051) (0.064) (2.476) (1 -795) 

AGEHD -0.0125' -0.0008 -0.417 -0.515" 
(0.0064) (0.0080) (0.312) (0.226) 

AGEHDSQ 1.317'" -0.193~ 0.005 0.0053" 
(0.662)~ (1.8351~ (0.003) (0.0024) 

EDMl -0.012 0.065 -0.351 -2.555" 
(0.033) (0.042) (1.627) (1.181) 

EDM2 -0.088' -0.093 -4.111' 0.512 
(0.048) (0.060) (2.336) (1.693) 

EDPl 0.062 0.071 2.540 -0.405 
(0.044) (0.056) (2.155) (1 -562) 

EDP2 0.068 0.051 1.557 0.851 
(0.056) (0.071) (2.750) (1 -993) 

RUH-GSY -0.002 - 0.029 -0.416 -1.082 
(0.036) (0.045) (1.746) (1 -265) 

OCC-AGR 0.130' 0.270"' 11.044"' -4.908" 
(0.067) (0.085) (3.292) (2.387) 

OCC-ART 0.031 0.081 2.408 -2.225 
(0.054) (0.068) (2.632) (1.908) 

OCC-OTH -0.030 -0.054 -0.323 0.411 
(0.052) (0.066) (2.550) (1.849) 

OCC-CCm 0.009 -0.070 0.722 2.995 
(0.065) (0.081) (3.161) (2.292) 

occ-PBSL 0.070 0.127 6.152" -2.430 
(0.062) (0.078) (3.019) (2.189) 

HHSIZE -0.033"' -0.039"- -1.699"' 0.045 
(0.006) (O.OC8) (0.298) (0.216) 

DEP-RAT 0.027' 0.015 -0.989 0.237 
(0.015) (0.018) (0.714) (0.517) 

LN(TX/AQ) 2.643"' 1.416" -19.960"' 8.183"' 
(0.029) (0.602) (1 -375) (0.996) 

LN(TX/AQ)"2 -0.0970"' -0.051' - c - c 

(0.022) (0.028) 

Adjusted R' 0.766 0.433 0.652 0.398 

Source: MINIPLAN (n.d.). 

a Natural logarithm. 
10'~. 

Estimated using Log-linear income specification since quadratic term is not statistically significant. 

Note: Statistical significance levels of .lo, .05, and .01, respectively, are *, **, and ***. Standard errors 
in parentheses. 



FOOD CONSUMPTION BEHAVIOR REGRESSION RESULTS 

Food expenditure and ca lo r ie  acquisi t ion e l a s t i c i t i e s  with respect  t o  income 
(reported i n  Table 21) a re  s ign i f i can t ly  higher in rural areas (0.85 and 0.54, 
respectively) than in urban areas (0.62 and 0.34, respect ively) ,  ref1 ecting in 
pa r t  g rea te r  overall  poverty in rural  areas, b u t  a lso  re f l ec t ing  the  greater  
avai 1 abi 1 i  t y  of consumer goods in urban areas .28,29 Urban consumers are  
confronted with more opportunity f o r  d ivers i ty  in t h e i r  budget a l locat ion 
decisions. 

The rural  poor (a standard deviation below the  mean) o r ien t  the majority of 
t h e i r  income toward food acquis i t ion as a 10.0 percent increase in income, which 
i s  accompanied by a 9.2 percent increase in food expenditure and a 6.7 percent 
increase in c a lo r i e s .  Higher income rural households (with income levels  a 
standard deviation above the mean) have food expenditure and ca lo r i e  acquisi t ion 
e l a s t i c i t i e s  very s imi la r  t o  those of lower income urban households. This 
demonstrates the  d i spar i ty  in nominal wealth l eve l s  between rural and urban 
areas.  

As expected, increases in income a r e  associated with decl ines in food budget 
share. The percentage r a t e  of decline in  food budget share i s  constant f o r  both 
rural  and urban households. However, the overall e f f ec t  i s  g rea te r  in urban 
areas where g r ea t e r  income dispersion and lower levels  of home production 
prevai 1 . A 10.0 percent r i s e  in  income resu l t s  in  a 3.2 percent decl ine in the 
mean urban food budget share, but only a 1.4 percent fa1 1 i n  the  rural food 
budget share. 

Similar ly ,  r i s e s  in income a re  associated with increases in the  price paid 
( i  ncl uding home production val ued a t  imputed market prices)  per c a lo r i e  consumed. 
A t  mean leve l s  the re  i s  very l i t t l e  difference between the  rural  and urban 
samples as  a 10.0 percent r i s e  in income resu l t s  in a 2.6 percent r i s e  i n  the  
pr ice  paid per urban ca lo r i e  and a 2.4 percent r i s e  in rural c a lo r i e  pr ices  paid. 
However, the  quadratic income term's  importance f o r  the rural sample suggests an 
increasing e l a s t i c i t y  of pr ices  paid with respect t o  rural incomes. This may 
r e f l e c t  a smal l e r  a sse t  base and a g rea te r  dependence on home production f o r  the 
poorer rural  households, thus 1 imi t ing  t h e i r  par t ic ipat ion in market purchases, 
whereas higher income rural households may have greater  mobility and more 
d ivers i f i ed  sources of wealth than t h e i r  lower income counterparts ,  t h u s  

28 The mean leve l s  of the  d i s t r i bu t i on  of the natural logarithm of income a re  
used t o  ca lcu la te  the  e l a s t i c i t i e s  s ince  they produce a be t t e r  representat ion of 
the  actual di s t r i  bution (Behrman and Wol f e  1984) . 
29 Wi 11 iamson-Gray (1982) found s imi la r  r e su l t s  in her study of Brazi 1 ian 
households. Poor urban Brazil ian households had lower income e l a s t i c i t i e s  f o r  
c a lo r i e  intake (0 .229) than t h e i r  rural  counterparts (0.465) desp i te  the  more 
severe c a lo r i e  d e f i c i t s  occurring in urban households. 



Table 21 -Rwanda: Food Expenditure and Calorie Acquisition Elasticities in Response to Income 

~ood calorie' Food Price 
Variable Nares Expenditure Acquisition Share per Calorie 

Rural 

Subsistence 
orientation 

Household size 

Total expenditure" 

at mean - 1 S.D. 
at mean 
at mean + 1 S.D. 

Urban 

Household size 

Total expenditure" 

at mean - 1 S.D. 0.753 
at mean 0 -61 7 
at mean + 1 S.D. 0 -482 

Source: MINIPLAN (n.d.). 

a Natural Logarithm per adult equivalents. 
Not statistically significant. 

" Undefined in a semilogarithmic functional form when the quadratic term is not statistically significant. 

Note: The mean and standard deviation are from the distribution of ln(income) since it provides a better 
reflection of the true distribution. 



increasing the range of the i r  market choices. Urban households' choices are 
constrained principally by income, not by market alienation and limited choice. 

The value of consumption from home production as a percentage of total 
expenditures ( i  l , the household's subsistence orientation) i s  positively 
associated with food expenditure per adult equivalent and food budget shares, and 
negatively associated with pri ces pai d per cal ori e acqui red for  rural households. 
A f a l l  from the mean rural subsistence level of 67 percent t o  50 percent (a 25 
percent fa1 1) would resul t  in decl ines of FRW 227 in food expenditure per adult 
equivalent, 1.4 percentage units in food budget share (from 83.6 t o  82.2 
percent), while producing a r i s e  of FRW 1.9 per average price paid per calorie. 

However, the household's subsistence orientation ( in  value terms) f a i l s  t o  
show any s t a t i s t i c a l  association with calor ie  avai labi l i ty  under a log-quadratic 
income specification. 30 Calories derived from food produced a t  home are 
cheaper than calories derived from food purchased in the market place. This 
difference shows up only as a positive nominal monetary effect  of subsistence 
orientation on food expenditure, budget share, and prices paid per calor ie .  

Increasing household s i ze  has a negative influence on household food 
expenditure, calorie acquisition, and food budget share for  both rural and urban 
areas. An  additional member t o  the mean household s ize resul ts  in a decline of 
FRW 112 (or 1.1 percent) in food expenditure and 38 calories (or 1.7 percent) for  
the rural sample, and corresponding declines of FRW 655 (3.2 percent) and 71  
calor ies  (3.8 percent) for  the urban sample.31 Thus, the impact of changes in 
family s i ze  are f e l t  more strongly in urban areas where overall income and price 
levels are  much higher, b u t  where home production i s  much lower. 

The regional price dummy variables (Table 15) indicate that  households from 
the southwest and south central zones (where agricultural  production i s  generally 
lower and market prices higher) have 1 ower 1 eve1 s of food expenditure per adult 
equivalent and lower food budget shares than households from the r e s t  of the 
country. On the other hand, households from the northwest and north central 
(where generally abundant production of potatoes, sweet potatoes, and beans 
prevail with subsequent lower food price levels) pay lower prices per calorie 
acqui red. 

Occupational s ta tus  appears to  be an important determinant of household food 
consumption behavior. While control 1 ing fo r  income and subsistence orientation, 
rural nonagri cul tural handicrafts (OCC - A R T )  and commerce and sal aried workers 

30 Although the subsistence orientation variable i s  significant a t  a 5 percent 
level under a log-linear income specification, i t  i s  apparently not very robust. 

31 Expenditures and calories are in per adult equivalent units for  the 
el a s t i c i t y  calculations for  b o t h  rural and urban samples. 



(OCC OTH) experience 1 ower 1 evel s of c a lo r i e  acquisi t ion than agr icul tura l  - 
i  stsT3' In urban se t t ings  (Table 20) households with agr icul tura l  or ienta t ions  
have higher overall levels  of food expenditures, ca lor ie  acquis i t ion,  and food 
budget shares,  while paying l e s s  per c a lo r i e  acquired than other  households. The 
exception i s  pub1 i c sa lar ied  workers, who have higher 1 evel s of ca lo r ie  
a v a i l a b i l i t y  and food budget shares than pr ivate  sa la r ied  o r  other 
nonagri cul tural  households. 

A n  unexpected r e su l t  emerged with respect t o  the influence of head of 
household gender: male-headed households appear t o  have s ign i f i can t ly  greater  
l eve l s  of food expenditure per adult  equivalent and greater  food budget shares. 
Previous s tudies  in Rwanda (Von Braun e t  a1 . 1991) and in o ther  African countries 
have indicated t h a t  i t  i s  female-headed households t ha t  t r ad i t i ona l l y  a l l oca t e  
g rea te r  amounts of household resources t o  food acquis i t ion.  The parameter 
est imates suggest t h a t  male-headed households spend FRW 407 per adul t  equivalent 
more on food (with a consequent 3.2 percentage units  higher food budget share) 
than female-headed households, while holding income constant .  However, no 
di fference appears with respect t o  cal o r i  e avai 1 abi 1 i  ty  per adul t equivalent. 
This would suggest t h a t ,  although more i s  spent on food per s e ,  the increased 
food expenditures emanati ng from ma1 e-headed households a re  not used t o  acqui r e  
more ca lo r ies ,  b u t  ra ther  t o  acqui re more expensive cal o r i  e s .  Considerable 
anecdotal evidence ex i s t s  t o  suggest t h a t  t h i s  added expenditure f o r  male-headed 
households represents consumption of alcoholic beverages and food away from home, 
and thus does not benefi t  overall household nutr i t ion.  

The r e su l t s  indicate  t h a t  a quadratic age e f f ec t  e x i s t s  f o r  the  head of 
household, whereby the  1 evel of household resources a1 1 ocated t o  food acquisi t ion 
tends t o  decline unt i l  around the  age of 53 (53 fo r  food expenditure; 55 f o r  
c a lo r i e  acquis i t ion;  and 52 f o r  food share)  when they begin t o  curve upward. The 
age of head of household i s  generally thought t o  encompass household 1 i f e  cycle 
e f f e c t s ,  i  .e . ,  household demographic composition and asse t  structure.33 

Parental education shows 1 i t t l e  i  nf 1 uence on rural food acquis i t ion,  whi 1 e 
in the  urban areas a somewhat unexpected resu l t  emerges. Maternal education 
l eve l s  beyond the  f i f t h  year of primary schooling a re  associated with lower food 
expenditure (proportional change of -0 .O9) and 1 ower food budget shares (4 .1  
percentage uni ts  1 ower) whi 1 e control 1 i  ng f o r  income; however, no change in 
househol d cal ori  e acqui s i  t i  on occurs. Thus, i t  appears t ha t  changes in purchase 
e f f i c iency  r e su l t  from higher maternal education 1 evel s as t he  household acquires 

32 An agr icul tura l  i  s t  i s  defined as deriving a t  l e a s t  75 percent of value added 
from agr icul tura l  a c t i v i t i e s .  For handicraf ts ,  commerce, and sa lar ied  workers 
the  cutoff  i s  50 percent of value added. 

33 Clearly, during a household ' s chi 1 d bearing years, food acquis i t ion competes 
with d i f fe ren t  perceived needs, e .g. ,  c lo thing,  education, and household asse t  
acquis i t ion.  As children eventually leave the  household, t o t a l  expenditures may 
decline with the loss  of earning power, and food expenditure may assume greater  
importance in the  household budget. 



the same amount of ca lo r ies ,  but with a  lower t o t a l  food expenditure. These 
maternal education r e su l t s  a r e  not robust across d i f fe ren t  income speci f ica t ions .  
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