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Abstract. In this study we attempt to add to the empirical literature by estimating the income elasticity

of calorie intake for rural Ethiopia We have extend the existing literature in two directions. First, using
data collected from rural Ethiopia during 1994-95, efforts were made to separate the effects of permanent
and transitory income on calorie consumption. Second, on the grounds that income elasticity of calorie
consumption differs between those who can smooth their consumption and those who can not do so
due to inability to borrow against future income, we considered these two groups explicitly. The results
revealed that the calorie elasticity with respect to income (permanent, transitory and total) is
consistently higher for credit constrained households. Specifically the elasticity with respect to
permanent income ranges from 90 percent for constrained to 42 percent for constrained households,
depending on the source of income and estimation procedure. Not surprisingly, the elasticity with
respect to both permanent and transitory incomes is not different from zero for non constrained
households. For the constrained households, calorie consumption responds to even transitory income,
though the figure is less than the corresponding figure for permanent income. Apparently,
differentiating households in terms of their ability to smooth consumption, and decomposing observed
income into permanent and otherwise partly explains why the evidence on the estimates of the income

elasticity of calorie intake are so diverse.



Introduction

In the literature there are two strands of inquiries about the relaionships between nutrition
and income. On the one hand, nutrition explains income by determining ability to work
productively. In the extreme, lack of adequate food is consdered as a cause of poverty,
because a poor person does not get enough food to enable him to work productively.
Employers are not willing to employ these individuds even a a wage below the prevailing
wage, because they are insufficiently productive (due to inadequate intake) to make their
employment worth while. Such vicious circle was proposed to explain poverty and taken as
an obstacle to economic growth (see Dasgupta 1993 and Fogel 1994). The relevant theory
is the efficiency-wage hypothess, which explains involuntary unemployment in terms of the
relationship between productivity and nutrition. On the other hand, there are studies where
nutrition is conditioned by income. To the extent income determines access to food, the

former it explains nutritiona atus.

Both inquiries attracted a grest dedl of attention in addressng whether undernutrition is the
cause or the consequence of poverty. Some studies dedt with these two issues
smultaneoudy while others tackled the problems separately. The focus of this paper is on
the latter aspect of the relationship where nutrition is dependent on income.

Empiricd studies amed a measuring the effect of income on nutrition do not agree on the
degree to which nutrition is determined by income. For some, caorie intake (measuring
nutrition) does not respond to income, while for others there is a significant response (see
section 11). The implication of these findings is quite dragtic: If one accepts the position that
the response of caorie intake to income is negligible, it means tha policies amed a
increasing income of the poor do not imply the dimination of hunger.

In this study we attempt to add to the empirica literature by estimating the income dadticity
of cdorie intake for rurd Ethiopia We have extend the exigting literature in two directions.
Fird, usng data collected from rura Ethiopia during 1994-95, efforts were made to
separate the effects of permanent and trangitory income on caorie consumption. Second, on



the grounds that income dadticity of caorie consumption differs between those who can
smooth their consumption and those who can not due to inability to borrow againgt future

income, we considered these two groups explicitly.

We found that the caorie dadticity with respect to income (permanent, trangtory and total)
is conagently higher for credit congrained households. Specificdly the dadticity with
respect to permanent income ranges from 90 percent for condtrained to 42 percent for
congtrained households, depending on the source of income and estimation procedure. As
expected the eadticity with respect to both permanent and trangtory incomes is not different
from zero for non congrained households. For the congtrained households, caorie
consumption responds to even trangtory income, though the figure is less than the
corresponding figure for permanent income.  Apparently, differentiating households in terms
of ther ability to smooth consumption, and decomposing observed income into permanent
and otherwise partly explains why the evidence on the estimates of the income eadticity of

cdorieintake are so diverse.

The remainder of the paper is structured as follows. A generd overview of nutritiona
indicators in the country is presented as a background. Section Il reviews some of the
literature while section |11 deals with the methodological aspect. The results are presented in
section IV and in the find part we conclude and remark on the implications of our findings.

|. Background

Generdly food intake is very low among both rura and urban households in Ethiopia
According the Centra Statistical Authority (CSA), 90 percent of the rurd households are
food deficit, either chronicaly or trangtorily (CSA, 1993). The picture for urban households
is not much better: 80 percent of their income is used to meet 71 percent of ther daily
caorie requirement.

Malnutrition is one of the mgor causes of under five mortdity (MOH, 1996). The levd of
manutrition in Ethiopia, as measured by anthropometric indicators, is among the highest in



the world (Zewdie, 1992). According to the report by CSA (1993), 64 percent of children
aged 6-59 months, were stunted (low height for age), 8 percent were wasted (low weight
for height) and 47.7 percent were underweight. A high level of sunting among 6-11 months
old infants, coupled with the fact that stunted height a a certain age perssts with age,
suggests that the causes of overdl high level of stunting could be inherited from their mothers

during pregnancy and/or may be operating during infancy.

Though wadting is lower than sunting, the observed 8 percent is till high even by developing
countries standards. During weaning periods it increase up to 13 percent for boys and 10

percent for girls, reflecting the increase in the likelihood and the burden of infection.

Both levels of stunting and wadting vary from one locdity to another, where locdlities are
classfied by ther mgor agriculturd produces. Stunting was high among coffee producers
(76.6%), followed by root crop (66.6%) and cereal producers (64.7%). The lowest level of
stunting was observed among cattle producers (48.3%) followed by chat producers, daily
laborers and civil servants. However, wasting was high among cattle producers (11.6%)

and root crop producers (11.4%).

According to the nationd survey by the CSA, both stunting and wadting sgnificantly
decrease as area cultivated increase. But in regions where coffee is the mgor crop, the
dtuation is reversed. These farmers are rdatively rich and there is evidence showing that, in
rurd Ethiopia, rich households tend to employ their children a farm more often (ASfaw
1995, Ayaew 1996). Such workload at early stages of growth may explain why stunting is
high in these areas. One can dso resort to intra-household preferences or bargaining in
explaining such differences. The production of more cash crops, for a given amount of land,
is a the expense of food production. Increase in income from more cash crops production
would have been used to compensate for reduced household food production. However
when preferences are not uniform across members within the household the preference of

the person controlling the resource determines whether the extra cash is to be used for food



or other items’. When husbands control the resource, it is more likely that the extra cash is
spent on individua goods (alcohal, cigarettes, etc) consumed by himsdf or other adult mae
members. In this case a decrease in own food production may not be compensated by
purchases from the market (see Gracia 1994, and Rogers 1996 for empirical evidences on
the Philippines and Dominican Republic respectively). As a result increase in cash crop
production is positively associated with poor nutritiona status.

1. Theliterature

The literature on the income eadticity of demand for calories provides mixed results, ranging
from no income effect on nutrient (caloric) intake to an dadticity dightly greater than one
(see Pitt 1983, Bouis and Haddad 1992, Strauss and Thomas 1995 for summary of
esimates). Much of this difference is attributable to a number of methodologica differences.
Fird, some edimated the income dadicity directly from a cdoric demand equation
(Behrman and Deoldikar 1987, Sahn 1988), while others attempted to estimate it indirectly
from food demand equations (Behrman and Deoldikar 1987, Kumar and Hotchkiss 1988,
Alderman 1989, Ravallion 1990, Pitt, Rosenzweig and Hassan 1990, Bhargava 1991)%.
Second, there exist a wide varidion in estimation techniques, that includes 29L.S (Ritt,
Rosenzweig and Hassan 1990, Bouis and Haddad 1992), fixed effects (Behrman and
Deoldikar 1987), Heckman sdlection (Sahn 1988) OLS and non-parametric (Ravalion
1990, Strauss and Thomas 1990, Bouis and Haddad 1992, Subramanian and Deston
1996). Findly, the measurement of variables is aso a source of variaion in the estimates.
Cdories are messured via ether the availability of food (based on food purchases and/or
changes in stock) or intake based on food consumption recall for the last 7 days or 24

hours. Income is measured as household income or as expenditure.

! Thereis ample evidence indicating that differencesin preferences within the household (especially
between husband and wife) is quite a possibility (see Thomas1990, Chiaporri 1992, Ayalew 1997).

2 Direct estimation involves us ng calories consumed as aleft hand side variable, while in the indirect
method it is the food expenditure which is used as a dependent variable. Therefore the latter is
essentially afood group expenditure elasticity converted into calorie elasticity using group specific
calorie conversions.



A recent study by Subramanian and Deaton (1996) argue that estimates notably that of
Bouis and Haddad (1992) and Behrman and Deolaikar (1987) are either very smdl or non
ggnificant to dlow for direct link between income and the dimination of hunger. They argue
that if the results are accepted, then *’[E]conomic policies that are good for growth do not
imply the dimination of hunger. Indeed, even policies that increase the income of the poorest
may not improve their nutrition”” (Sibramanian and Deaton (1996)). The estimates provided
by Subramanian and Deaton ranges form 37 to 55 percent.

In studies where expenditure is used as a dependent variable, results are mixed. Increase in
income may shift preferences towards expensve food groups that were previoudy
unaffordable. However, these food groups may not be superior in terms of caoric content;
other features of the food would be important in shifting the preference (see Behrman,
Deoldikar and Wolfe 1988). If food items are grouped and dencoting a typica group by G,
the dadticity of calories to expenditure (), e« , isgiven by 2, asin Subramanian and Desaton,

% Denoting
& da ke
o o s e O Ko, Minx Minx,
c= k ’ S - ilG ’ : - Gi "‘Gi ’ - G; - iG
A P TIPSR B TR T
G ilG G
. e u
e k. O €xe o] u
Y A dae 05 & doky i
- [¢] [¢] - . [¢] - "
g k.. € TInx 9 k. 29Inx, &4
Gé%%QakGuz ﬂB |G%%qukGlgﬂDG H
A e C u
where
c total calorie

g; Quantity of goodi in group G

ks caloriecontent of good iin group G

X expenditure on goodi of group G

Intuitively, the flow of the operation can be described as follows. The calorie elasticity of expenditure
depends on both the responsiveness of expenditure on food group G to total expenditure (i.e.
expression A in the above equation) and the calorie contribution of food group G to total calorie(i.e.
expression B in the above equation). These two expressions in turn depend on both the expenditure

elasticity of food item i with respect to total group expenditure (i.e. expression D in the above equation)
and the calorie contribution of food item i to total group calorie (i.e. expression C in the above equation)
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where

S; istheshare of calories obtained fromgroup G
h; - the total expenditure elasticity of expenditure on group G

ny, - the shareof group G'scaloriesthat come fromgood i
h - the elasticity of expenditure on good i with respect to expenditure on the group

Apparently, increases in food expenditure imply ether increase in calories available, increase
in price per caorie or both. This phenomenon makes the price per caorie endogenous. The
endogeniety of prices per caorie can be expressed in terms of the eladticity of group G's
In(xs /¢ )

price per calorie with respect to total expenditure (X), X whichisgiven by
0 0
Yo =h.gl- & hms @
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Where ¢ and x; are group caorie and expenditure, respectively.
using (2) into (1), we get the expression for calorie dadticity as
[¢}
&, =asq(h- o) 3
G

Equation (2) captures the extent consumers subgtitute expensive non-nutrient characteristics
for nutrients within the group, as they get richer. The higher the subgtitution the larger y ., will
be, s0 that the overal expenditure eadticity of caorieswill be muted. Anindirect estimation
of (food group) calorie dadticity essentially presumes that each y . is zero. Even ify  is
zero, thereis still aroom for the direct and indirect estimates to differ as far as the between

group subgtitution is non zero.

Theindirect procedure involves estimating a demand for group of food items and converting
it in to calories usng standard food composition tables. Implicit in such computation is the
assumption of homothetic preferences within a particular food group and between groups. In



terms of equation (1), it means both the between as well as the within group shares of
expenditures are kept congtant. Apparently, the higher the level of aggregation, the more
unregligic the assumption is. Higher level of aggregation would result in inflated estimates
(Behrman and Deoldikar 1987).

When income is used ingtead of expenditure, the possble endogeneity of the former is
gpparent: Cdoric intake, through labour supply (hours worked) or the productivity (intensity
of work) affects income. To this end, some employed 1V/2SL.S method (Behrman and
Deoldikar 1987, Bouis and Haddad 1992, Strauss and Thomas 1990). Even then the use
of non-earned income, as used by many, as an indrument is jugtified only for short run gatic

models; otherwise the source of income itsaf would be endogenous in adynamic sense.

The other issue revolving around the expenditure nutrient reationship is that of food leskage
introduced by Bouis and Haddad (1992). This refers to the food outflow from and the
inflow to the household: richer households are likely to give out food for non family members
(workers, relatives etc) while poorer households are likely to have a net food inflow. If one
condders the expenditure on food, avalability is higher than the purchases for poor
household while the reverse is true for the reatively rich households. The Stuation would be
much worse if the measurement error in purchases (measuring availability) is trandferred to
the expenditure. This is due to the fact that both expenditure and availability are computed
from one and the same response indicated by the respondent: avallability is quantity while
expenditure is the vaue of the same quantity. For this, some consdered a caorie intake
(based on recdl), rather than calorie availability (Ravalion 1990, Strauss and Thomas 1990,
Bouis and Haddad 1992).

Empirica testing of these propositions was congrained by the choice of functiond forms.
However, non-parametric estimates of the relaionship, requiring no a priori assumption
about the functiond forms, provide a good bags to test the assumed functiona formsin the
parametric estimations. Strauss and Thomas (1995) and Subramanian and Degaton (1996)
provided such tests. They concluded that the assumed linear functiona forms are generdly
vdid.



Thus, in terms of varigble sdection there are Sx possible combinations. Either household
income or its expenditure can be used as explanatory. The explained varigble is represented
by ether cdorie avalability, food intake or caorie avalability corrected for the food
leakage. The empirica result to a greater extent depends upon the combinations of variables
considered and the estimation techniques employed.

[11. Methodology
3.1 Theoretical framework

Income of atypica farm household in rura aress of developing countries is characterised by
its volatility. The variability poses a degp concern if saving and borrowing behaviour of the
household does not offset it. The ability to borrow to alarge extent determines the extent of
the impact of current income on consumption. Past sudies put emphasis on the
measurement of income eadticity of caorie intake without taking into account the sources of
changes in income (permanent or trangtory changes) and households ability to borrow

againg future income and their preferences towards risk.

In this study we present the measurement of the income elagticity of calorie in the context of
inter- tempora consumption decisons under uncertainty. Moreover efforts were made to
separae the effects of a permanent income change from that of atrangtory shock. A typica

household is assumed to solve:

, J 1
Max E aWU(Cn) 4

(Cr) t=0

* Assuming additively separable utility function, of theform 4 (c)) = u(cy ) + v(Cnt ), we are able to
separate the food consumption component (c;,) from the non food consumption (c,; ). However, these
two components are related through the budget constraint, ¢, = ¢, + Cy. Unless explicitly stated, in the
text by consumption we refer to food consumption.



Subject to:
Avnr= (L+D{ Ay +(Y- Co)}
A:-Ci30
Ar,1=0
Where, E is the expectation operator;r interest rate; d  time preference; A assets a time t;

y' . Transitory income and Y- Permanent income.

Expectations depend on the information a timet The most referred way to derive optimal
conditions for consumption implied by the preference and budget condrants is via
backward solving of this dynamic programming problem. This involves solving the last
period (T) first and then working backwards to the next period up to time t. In the last
period al assets plus income should be spent on consumption, assuming no bequest (hence
the congtraint Ar.1= 0). During the last but one period (T-1), there is a choice between
consumption now and trandferring assets to period T, whose vaue and margind vaue is
dready determined. By solving the problem for these two periods, one establishes the value
and the margind vaue of assets carried into the last but one period. In thisway the problem
is reduced to two period problems. Accordingly, the optima consumption path is obtained

from maximisng
1
U(Cft)+mE\/(A+l)+lt(A - Ct) (5)
Subject to

A+1 :(1+I’){A - Ct +yt}

where yt - Vi + y'; and | is the lagrangian multiplier. The second congtraint implies thet
current consumption can not be greater than current assets. This inequality in each period

represents congraints in borrowing.

Thefirgt order condition yields
1 1+ r 1
U'(Cy) ZWEU (Ca) +1, (6)
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If an individua would like to transfer additiona resources from tomorrow to today but is
condrained from doing 0, then the margina utility of consumption must be higher today
relative to tomorrow. Put differently, the lagrangean multiplier associated with the borrowing
congraint should be grictly postive.

A discount rate less than the returns on savings implies, given no borrowing congraint (i.el .
=0), ahigher margind utility of consuming today is higher than deferring it to the next period.
Given risk averson behaviour, this means is that current consumption is below its expected
future leve. In the literature such consumers are referred to as a patient consumer. The role
of credit condraint is that it limits the ability of an individud to tranfer resources from the
future in order to increase current consumption. If borrowing congraint is not binding (i.e.
the household is able to borrow againg future income or have enough savings), then the
optima consumption path will be declining. But if borrowing is not possiblel in equation (6)
is pogtive, implying that even if the time preference of the household is equd to the returns
from savings, its current consumption is less than its expected future consumption. Thus, the

household does increase current consumption whenever there is a possibility.

However, the time preference of the household could depend on its current consumption
level. Consumption below a certain ‘minimum’*® level (st by either the society or the
household itsalf) might make the household more impatient than otherwise.

But households, who jugt satisfied its ‘minimum’ level, borrowing condraint could still be
binding (if they want to increase the current consumption above the ‘minimum’). However,
they may vaue future consumption more than that part of current consumption which is
above the ‘minimum’ (i.e. are patient for that level which is aove the ‘minimum’). This

® Sinceit isasubjectively defined level, it may differ across households.
® A household whose consumption is below the ‘minimum’ level may rather prefer to increaseits current

consumption than future. But once the ‘minimum’ level is attained, the weight attached to the increase
in current consumption relative to the future will be less than the weight given otherwise.

1



could be true, asthey are highly risk averse for gambling between more current consumption
above the ‘“minimum’ and decreasing it below the ‘minimum’ (in the case of a bad draw) in
the future. Therefore, though the congraint is not binding currently, the positive probability
atached to the presence of condraint that will bind in the future will lower current
consumption of any risk averse individud (Zeldes, 1989).

3.2 Empirical specification

In testing the presence of credit congtraint we gtrictly follow Zeldes (1989) and Morduch
(1990). Congder a utility function characterised by a congtant relative risk averson of the

form

1a

Vie= U(Ci; gt) = —{8F p exp(g,)} (7)

Cir food consumption by household i a timet
g household specific characteristics relevant to taste formation at time t
a codfficient of relativerisk averson

Fi¢ adult equivelent family sze

Taking the derivative of (7) and subdtituting into the Euler equation (6) and using rationa

expectations and rearranging terms, we get

|t+1f Flat+ie)(p{g|t+l}(1 )
C|tf F|? ' exp{git} (1+d|)

@+0i) =1+e (8)

where
&1 ISthe expectation error whose mean is zero and is orthogond to all variables known at

| ,
ElU" . @ N)/+d))]

time t g, = the 9gn of q is determined by the sgn of | ..

Borrowing congraint implies|  is srictly grester than zero which in turn implies g >0.



Taking Log, collecting terms together and rearranging them, yields

I:i b+l

a 1
F) 50 G- Ln+d) +

() -
Ln( it+1,f ): - an(

Ci,l,f '
Ln@+r) +Ln@+q; ) - LN+ & 1.1)}

©)

Subsiituting  the  expression(b, + by) + 2b,age, + (M, - MY + (U, - u)for
g.:- G ’ and excluding variables that are constant over time we get

Cierry_ 1 a-1 Fi,t+l 1
Ln(T)—ghhdummY"‘TLn(F—n) +§{2blaQQt (M - MV + (U g - Uy)

+Ln(1+q;) - Ln(1+e.,) (10)
Adding and log income as over identifying redtriction, village specific time dummies and
expectation errors, gives the estimating equation

Citer f . a
Ln(c—) = hhdummy + timedummy +

itf

-1
3 Ln(

Fi,-t+1 )

F

it

+ 2 bage, +bLn(incomg), +, (1)

Wherth :al{ln(l"'qit) + (ui,t+1 - uit) - [In(1+ei,t+1) - E(‘ In(l+ Q,m)]}

If borrowing condraints is not binding, and assuming the unconditional expectation of
changes in the taste of the household (U 1-Ut) IS zero and that ther digribution is
dationary, then we obtain that v; will has zero mean. Income would be sgnificant only if it
carries the effect of the omitted g, (which isnon zero only when credit congtraint is binding).
Thus for the interpretation of the income coefficient, we heavily relay on the assumption that
the components of the error term, except the In (1+q,), are orthogond to the included

7 d, can be specified as b,age, +b,age,* +b,edu, + I, + v, + U, wheremistime effects
common to all householdsin agiven village v; isdummy for village and u;; is unobserved component
which is assumed to be orthogonal to the rest of the variables. Thus

—_ 2 2
g,t+l -G = bo(age| t+l T aQQt) +b1(agq 41 T age; ) + (edui,t+1 - edut) + (ml m)Vi + (ui,t+1 - uit)
We assume that the education of the household head is compl eted before the data collection, so that
theterm €du, ., - edu, disappears.
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variables. The sgn of the coefficient of income is expected to be negative, Snce an increase
inincomeis negatively rdaed to the tightening of the condraint.

Increese in income a any given period will rdax the condrant so that | will fdl.
Consumption will rise today compared to tomorrow thereby lowering the growth of

consumption.

Tastes may differ across families and with time. Allowance is made for both observed and
unobserved tastes. As indicated above, the observed parts are captured through household
Sze, age and age squared. The unobservable parts include both those common to al
households but vary with time and time invariant household specific features. Both of these
effects are handled by the estimation procedure where household specific constant and time
effects are included.

We presume that the impact of trandtory income depends whether the household is

borrowing congtraint or not.

Egtimating the dadticity of caorie intake with respect to the permanent component of income
has important policy relevance. For example, the impact of a temporary change in income
compared to that of a policy changes resulting in a relatively permanent change in income
could be anaysed with the help of edtimates that discriminates between permanent and

trangtory income.
The income eadticity of cdorie intake is estimated for the two groups where grouping is
based on liquidity congtraint. Moreover, In addition to the income both permanent and

transitory components are considered explicitly.

The estimated equation for the dasticity with respect to permanent and trangtory income is

Lng, =k +bInY +bLnY; +0X, +§, (12)

14



We assume that the household cares about per capita consumption than tota consumption,
so that the dependent variable is expressed in terms of per capita.

Where,

The subscript it represent household i in region r a timet and Lnc is log of cdorie
consumption per adult equivaent. Regiond and household fixed effects are captured by b,
or b; respectively. YP ishousehold's permanent income, while YT is the transitory part; X is
avector of household characteristics.

The household characterigtics included are household size and household headship indicator
(i.e. whether the household is headed by made or female). Household size controls for the
economies of scae in food purchases, preparation and consumption. Large household size
provides an opportunity to share household public goods thereby release income to be used
for other purposes including food consumption. When large number of individuds share
same food stock, kitchen and eat together, then purchases of varieties of food items would
be relatively possible and waste in preparation and consumption will be reduced. On the
other hand, large household tends to lower per capita consumption as the available resource

isthinly distributed among household members.

Femae control of household resources is often associated with consumption preference that
favours basic needs. This effect is found to be sgnificant in a number of countries when a
cross-section of households are considered (Gracia 1994, Rogers 1995). However this
effect is expected to disappear when apanel of households are considered.

In this study we follow Paxson’s (1992) formulation in decomposing the observed income
into permanent and trangitory. The permanent component is obtained by regressng the
observed income on variables determining permanent income.  Specificaly, Permanent
income is obtained from the following regression where the observed income is regressed on

anumber of explanatory variables:
Yirt = t%r + lqp + XIirt b +ert (13)

15



Where the subscript irt represent household i inregionr a timet.
Y is observed income and X is a vector of explanatory variables determining permanent
income.

Regiond and time fixed effects are captured by b, and b"; respectively.

The transitory component of income is obtained by taking the unexplained part of the total
income. This is likely to overestimate the trangtory component because dl parts of income
not captured by the variables in the permanent income equation are ascribed to trandtory

income.

If the income dadticity of food expenditure decreases as income increase and if higher
income favours more expendve nutrient sources, the income dadticity of nutrient intake
should decrease as income increase. Thus we expect the income dadticity of cdorie
consumption to be higher for poor households. Because these households are more likely to
be credit condrained, it follows that income eadticity is expected to be higher for credit
constrained households. Regarding the components of income, caorie dadticity with repect
to trangtory income is expected to be not different from zero for non credit constrained

households.

The data: In estimating the empirical part we used a data set collected by the Addis Ababa
Universty and Centre for the Study of African Economies, Oxford Univerdity during 1994-
95 period. The data was collected in three rounds covering fifteen rura Sites representing the
main agro-ecologica zones throughout the country (for details on the data set see Bereke,
1994 and Dercon and Krishnan 1997).

Crop income is computed after converting production, reported in various local conversion
units, into a standard one. The conversion into a sandard unit was done using converson
rates obtained from a survey in a nearby market. After the quantities are converted into
standard units, we valued them using prices obtained from the market where the converson
rates were collected. However, price data from the Centrd Statistical Authority was aso
used to vaue those items for which loca prices were not available. Still, for some produces

16



we were unable to get conversion rates and/or prices so that these items are excluded from

the computation.

In an attempt to contain some of the errors in the computation, observations with ether

extremey low or highly inflated income were excluded from our analysis.

V. Results

4.1 Descriptive

Households are grouped based on the vaue of livestock they hold. The groups are ligted in
ascending order of asset possession, where the last group belong to the ‘wedthier’ class,
while the first refers to the ‘ poorest’.

Consumption from own production is more or less the same for the first three groups, but
ggnificantly higher for the wedthy (confirmed by a smple one way ANOVA tes).
Comparing across rounds, that of round two is high for dl groups, but the difference
between this and the other rounds is higher for the wedthy household. The same pattern is
observed in the consumption of purchased food. The fluctuation in the consumption of own
food is accompanied by same fluctuation in the consumption of purchased food, for
wedlthier households. However, such movements were not observed for the rest of the
groups. These fluctuations could be a reflection of price variation that is observed during the

three rounds (see Dercon and Krishnan 1998 for the variation of prices among the rounds).
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Table 1. Consumption of own produced, purchased and gift foods per adult
equivaent/week by asset group

Seasons (rounds) (N=4310)

Asst group* Round 1 Round 2 Round 3

Own produced food per capita (mean in Bitrr)

Group 1 13.919 18.343 18.549
Group 2 12.859 19.148 17.324
Group 3 13.470 20.777 18.095
Group 4 18.679 26.004 21.728

Purchased food per capita (mean in Birr)

Group 1 8.419 8.062 7.140
Group 2 7.912 8.955 7.392
Group 3 7.298 8.928 8.493
Group 4 9.523 13.414 8.892

Food gift -over the three rounds (mean in Birr)

Group 1 14.94
Group 2 13.46
Group 3 12.24
Group 4 8.11

* We grouped households into four based on their assets holdings. See the next section for details.

Apart from purchase and own production, the third source of food consumption in our
sample is gift from other households, the government and non-governmenta organisations.

We have consdered only inter-household transfers, so that the pattern of flow among
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households would be identified. As expected poor households receive more gifts, and this
difference is not sgnificantly pronounced among the three groups making up the poor

category.

One has to be cautious in interpreting this data. 1t only helps to give a generd idea of the
difference between groups, not more than that. If the interest is to look at the seasond
variation in consumption and the relevant coping Strategies, one has to go deeper than what

we have done here using weekly consumption data.

Table 2. Digribution of caorie per capita per day by rounds (excluding the top 20 percent)

Mean caories per adult equivaent per day

Decile Average (N=4310) Round 1 Round 2 Round 3

1 386.75 371.43 370.05 409.41

2 921.87 918.50 918.93 926.63

3 1352.01 1354.66 1356.39 1345.94
4 1851.37 1835.77 1871.86 1842.99
5 2427.19 2448.78 2402.16 2432.72
6 3153.27 3173.78 3158.86 3123.41
7 4153.93 4138.97 4159.41 4164.67
8 5593.46 5539.85 5681.34 5573.54

More than 45 percent of the surveyed households on average consume less than what is
required to sustain a daily life (which fluctuates between 2100 and 2500 kilocdorie). The
caorie consumption of the lowest decile is only around two percent of that of the top 10
percent. This is conggtent with the income inequdity observed in the villages (see Aydew
and Bekde 1997 for detal on income inequality). No pattern in variation, if any, among

rounds is observed.
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4.2 Esimation

4.2.1 Wedth and access to credit

The firg gep in estimating the Euler equation was measuring the wedlth of the households,
which was to be used as a group indicator. In rurd Ethiopialand and livestock are the most
important indicators of wedth. A community level survey by Bevan and Bereket (1996) on
the same villages indicated that the community use livestock ownership as the most
important indicator of wealth. Due to this and lack of other more convincing? indicator, the
vaue of livestock owned was used to group households. Once the households are grouped
into four categories (in each quartile)® the Euler equation was estimated accounting for
household size and composition, age and education.

Table 3. Edtimates of the Euler equation (Equation 11)

Variables Cosfficients t-ratio
Lnedeghhsize 0.272E-03 1.931*
Hhhage -0.80E-04 -0.851
Income of group 1 -0.1455 -2.277**
Income of group 2 -0.39E-04 -1.716*
Income of group 3 -0.60E-04 -2.617**
Income of group 4 -0.19E-04 -0.838
Adjusted R = 2481

Sample 9ze= 2884

8 Land in Ethiopiais owned by the government; individuals are only given theright to useit, with no
right to sell. Thereisan implicit understanding that the government can redistribute land whenever it
feelsnecessary. Asamatter of fact there was aredistribution of land in some regions of the country

during early last year , which make the theoretical possibility into areal possibility.

° The lowest quartile contains those households whose livestock worth 106 birr; the second lowest
group lies between 106 and 900 birr; while the second top contains those between 900 and 2332; and the
top includes those above 2332 hirr.



*** = gignificant at 1%;** =significant at 5%; *= significant at 10%

The result in Table 3 provide clear categorisation of households to credit consgtrained and
therest. As expected only income of the ‘wedthy’ farmers is found to be non-significant in
explaining the growth of consumption. The coefficient is increasaing (becoming less and less
negetive) as one move from the poor to the ‘wedthy’ reflecting the fact that the congtraint is
becoming less and lesstight. The signs of the coefficients are negative, indicating the inverse
relationship between rise in income and tightening of the condraint. Increase in income
relaxes the congraints thereby increases current consumption relaive to that of the future.

Consumption is responsive to household size, but not to the age of the household.

4.2.2. Credit congraint and income dadticity of caorie

Based on the groupings in section 4.2.1, we estimated eadticities of cdorie intake with
respect to income for the constrained and non-constrained groups.

The village effects controls for regiond differences in consumption habits'® that maintains
permanent differences in caorie and other nutrient consumption. The household fixed effects
controls for variables that are specific to the household. Failure to account for these two
effects overestimates eadticities.

Empiricd estimates of income dadticity of caorie intake ranges from zero (Behrman and
Deoldikar 1987) to dightly higher that one haf (Subramanian and Deaton 1996) and to 0.9
(Strauss 1982, Aitt 1983). Our estimate for the overall sample seems reconciliatory in that it
is neither zero nor as high as one hdf. Moreover the magnitude of the estimates drops
sgnificantly when household features are controlled for. Rather important indght is obtained
when one splits the sample into two, based on their satus in terms of access to credit. For

the congtrained households we obtained an eadticity somewhat greater than that of the

10 A wide variation in consumption habit is observed in the sampled regions: In the northern part of the
country the staple grain isteff (afine grain which is used to make alocal ‘bread’ calledinjera), whilein
the south the staple is enset (aroot crop). In the eastern part sorghum and maize are the most commonly
consumed items. The content of these food itemsin terms of calorie (or nutritional valuein general)) is

21



overdl sample, 0.16 versus 0.14 respectively (Table 4). However the estimate for non-
condrained households is not sgnificantly different from zero. Thus depending on the sample
of households, income dadticity of cdorie is ether zero or different from zero but il well
below one hdlf.

Table 4. Edtimates of Eladticities based on the grouping

Explanatory variable Edtimation procedure
Village fixed effect Household fixed effect

All households (N=3099)

Lnhhsze -1.3106 (-16.218)*** -1.2559 (6.071)***
Headship 0.0068 (0.459) -0.0120 (-0.273)
Lninc 0.1388 (3.820)*** 0.0857 (1.772)*
Adjusted RP= 0.2006 F (17, 3081)= 46.73***
Constrained households
(Households whose livestock worth less than 2332 birr. A total of 2328
households)
Lnhhsze -1.3180 (-14.086)*** 1.4093 (-5.593)* **
Headship 0.0130 (0.761) -0.0213 (-0.389)
Lninc 0.1635 (3.829)*** 0.1091 (1.876)*
Adjusted RP= 0.1994 F (17, 2310) =35.09* **
Non congtrained households
(Households whose livestock worth greater than 2332 birr. A total of 771
households)
Lnhhsze -1.3476 (-6.917)*** -1.6657 (-1.112)
Headship 0.0112 (0.258) -0.1229 (-0.510)
Lninc 0.0374 (0.533) 0.0038 (0.037)

Dependent varidble = log of caorie consumption per day per adult
equivaen.
Adjusted R°= 0.1994 F (17,753) =11.35***

so different not to be in to account.



t-ratios in parenthesis. *** = significant at 1%;** =significant at 5%; *= significant at 10%

Apat from income, household Sze is the most important determinant of caorie
consumption. Large household size provides an opportunity to share household public good
and economies of scale in consumption that relieves resources for the consumption of food
and other items. However, household size may also depress calorie per capita consumption
especialy when resources are scarce and what ever available has to be shared (or the
household is unable to increase its consumption proportiondly). In rurd Ethiopia, the latter
effect seemsto dominate. Thus, excluding household size from the estimated equation would
bias the income dasticity™.

4.2.3. Permanent income and the dadticity of cdorie consumption

We defined permanent income in a short term perspective: it is the expected income for
period t conditiona on the resources of the household at the beginning of the period. Such
definition leaves room for permanent income to fluctuate from period to period, given that
the household expects it. This is important particularly for our data set, which includes
periods of both high (first and third rounds) and low income (round two), which of course is
anticipated by the households. Thus, we dlow permanent income during these seasons to
vary without loss of generdity.

" The extent and the sign of the bias depend on the coefficient of income from auxiliary regression of
household size on income; as in standard omitted variable bias effect. Income has dual effect. It
increases the demand for children, where children are normal goods. On the other hand, when rise
incomeis associated with increased cost of parental time, it has a negative effect onfertility .
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Table 5. Edtimates of the permanent income equation (Equation (13))
(Village fixed effects estimates)

Explanatory variables Codfficient Standard error t-retio
Total land area 42.930 23.943 1.793*
hhhage 0.7668 0.6029 1.262
Age Squared 0.0072 0.0193 0.371
Female b/n 5-15 years 20.584 28.801 0.715
Male b/n 5-15 years 56.799 27.881 2.037**
Headship -209.35 76.647 -2.731**
Land type 43.991 42.934 1.025
Vdue of Oxen and Bull 0.0137 0.0371 0.366

Maladu -36.655 28.169 -1.298

Femadu 14.707 27.173 0.541
Congtant 1194.4 144.07 8.291**

Dependent variable = Crop income per household season
Adjusted R 0.2096
F (26,2860) = 33.94 ***

**% = gignificant at 1%;** =significant at 5%; * = significant at 10%

The coefficients of the permanent income eguation are jointly significant and in most of the
casesthe dgnsarein line with the a priori expectation. As expected, land area owned by the
household is one of the mgor factors determining the permanent component of household
income. In rurd Ethiopia where crop income is the mgor source of household earnings, land
plays asgnificant role. Apart from the area, the type of the land (fertile or not) owned by the
household aso determines the yields. The coefficient of the latter has the expected postive
ggn, but it is not sgnificant partly because the estimation procedure controls for regiond
differences (which partly captures differences in land type). Sex of head of the household
adso has a dgnificant effect on permanent income. Femae headship is mogdly a result of
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ether death or disability of the husband. Due to such loss of primary source of labour,
female heads tend to rent out their land (see Krishnan 1995). Thus, being a femae headed
household, given dl other things, depresses household income. The number of adult femde
in the household tends to increase household income, as they are likely to involve in off-farm
income generating activities. Thisis true dso for mae children aged between 5 and 15 years,
while femae of the same age usudly tend to help in domestic works.

Table 6. Eladticity of caorie with respect to permanent and transitory income by access to
credit

Estimation procedure
Explanatory variables Village fixed effect Household fixed effect

All households (N=2845)

Lnhhsize -26007 (15.091)***  -48087 (-6.789)***
Headship 1449.7 (0.573) 4908 (0.555)
Perinc 15.468 (2.506)* * 19.000 (2.222)**
Transinc 1.4343 (2.505)** 0.9990 (1.246)

Adjusted R =0.1372  F (17, 2827)= 27.50***

Congrained households (N=2117)

Lnhhsze -25193 (-13.006)***  -73323 (-4.603)***
Headship 2525.7 (0.902) 22748 (0.908)
Perinc 21.184 (3.062)*** 19.702 (1.900)*
Transinc 1.4609 (2.126)** 1.508 (1.648)*

Adjusted R =0.1317  F (17, 2160)= 20.42***

Non congtrained households (N=695)

Lnhhsize 27777 (-7.107)*** 44768 (-4.728)***
Headship 139.26 (0.026) 3984.4 (0.335)
Perinc 7.9121 (0.688) 23.959 (1.301)
Transinc 1.3059 (1.250) 0.80827 (0.449)

Adjusted R =0.1353  F (17, 677)= 7.9%**
Dependent variable =Caorie consumption per day per adult equivalent.

*** = gignificant at 1%;** =significant at 5%; *= significant at 10%
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Generdly, the elagticity with respect to permanent income is expected to be higher

than the corresponding figure for trangitory income. Our estimate confirms this expectation,
and is conggent for al estimation procedures and al wedlth groups. The estimate (at the
mean) of eadticity of caorie consumption of the credit constrained households with respect
to permanent income is somewhat higher (0.58 and 0.79 in the village and household fixed
effects, respectively ) than what is reported by Subramanian and Deston (1996).

The estimates are significant only for the sample of poor and credit-constrained households.
Both permanent and trangtory incomes have sgnificant effect on the caorie consumption of
this group. However, dadticity with respect to the permanent income is higher than that of
trangtory income. But ill, the effect of trangtory income is sgnificant for condrained

households, as their consumption traces current income.

The figure is congstently not significant for non-poor households. As income rise there is a
tendency to shift to more expensive nutrient sources so that price per caorie increases with
income. In terms of equetion (3), it means the increase in income induce arisein y ¢ thereby
the effect on calorie consumption (i.e. eqy) is suppressed. Thus, for agroup of rdatively well

off households calorie intake might not be that responsive to income. Rather the increase in

income would enable these households to afford to shift to superior and expendve nutrient

sources, where superiority implies other features of the food than nutrient content including

ease of preparation, odour, taste social status, and others.

In the course of decomposing income, we practicaly insrumented income that addresses
the problem of endogeneity of income resulting from a two-way causation between income
on the one hand and cdorie consumption on the other. Moreover using regiond and
household fixed effects enabled us to control for community and household heterogeneity
that might result in incongstent estimate if neglected.
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V. Implications

Determining the magnitude of the response of cadorie intake to income change is crucia for
policy decisons. The evidence is very much diverse, implying quite different policy
directions. When income changes do not induce change in caorie intake, improvements in
nutritiona status would be unlikely even when income rises. This satement is a odds with
the * conventiond’ wisdom that income is necessary and, sometimes, sufficient condition for
improving nutritional status in developing countries. However, if policies were amed a
improving nutritiond levels in the face of no or inggnificant income response, a more direct
intervention would be required.

This study is patly motivated by such practicd reasons to provide amed a providing
esimates of the magnitude of the responsein rurd Ethiopia

An atempt was made to separate the response of poor credit constrained households, who
have difficulty in smoaothing their consumption through time, from that of the better off. What
difference will it make if we poal the two groups asif they are homogeneous? Also the effect

of permanent income was separated from that of transitory income shocks.

Generdly the results are within the range provided in the literature, much of the varidion in
the edtimates is attributable to both to the component of income and to the groupings
households. Estimates are lower for transitory income than for permanent and the estimates
for non-condrained households are consgtently not significantly different from zero. It is
likdy that non-ggnificant results would be obtained when ether the proportion of non-
congrained households is higher or in a Situation whereincome is very erratic or both.
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Appendix 1. Variable definition

Hhhage - Age of the household head
Age squared - Age of the household head squared
Lnhhaze - Log of household size
Lnadeghhsze - Log of adult equivadent household size
Femadu - Number of femae adult household members
Femae b/n 5-15 years - Number of female household member aged between 5 and 15
Maladu - Number of male adult household members
Maleb/n5-15years - Number of male household member aged between 5 and 15
Headship - Dummy for femae headship;
= 1if femde head
= 0 otherwise
Totd land area - Area of total land owned by the household. This include cultivated

land, land set aside for grazing and land rent out currently.
Land type - Dummy for land fertility;
=1if a leest onefertile plot is present
= 0 otherwise

Vaue of oxen and bull- The vaue of oxen and bull owned by the household

Lninc - Log of income
Perlnc - Permanent income
Trandnc - Trangtory income.
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