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Report Plan

This research rzport has three main parts: first, a reviaw of basic
consumer demand theury, second, a discussion of extensions of the theory; and
third, a2 summary of selected food demand studies for Indonesia.

Part one revisws alternative approaches to consumer demand theorv,
Aspects discussed are the basic demand restrictions of the rheory and their
implications for estimacion of demand systems. Aiso surveved are trhe commoalv
used empirical demand models and their implicacions for demand structure and
pdrametsrs.

Part two presents rhree extensions of the basi:z consumer demand theory.
Included is a discussion of the share analysis model rhat iacorporates
commodity consumptlon interactions. This is followed by a survey of
techaiques for introducing demographic variables in estimated demand svstens.
Part two concludes by reviawiag new'" approaches to consumer demand theorv
that allow oroductiva as an iaregral componeat of the demand system. These
appruaches are then specialized for farm household production and
nutritionzl analyses,

Part Three reviews selected food demand studies for Indonesia. The goals
of this review are twofold: first, to show the variation 4mong these srudizs
accoriing to their data bases, commodity\coverages and aggregations,
demand mode! specifications, estimation procedures; and second, to present
selected parameter estimatas from these studies for use in food and nutritian

policy analysis. The lessons learned from these studies and the review of the

theory are used as a basis for the proposed empirical work for the project.



INTRODUCTION

Food-pricing policy, for rice ia particular, is central to the Iadonesian
development strategy for agriculture. The rice—priciag policy has the dual
roles of providiang iacentive to producers to regulate nroduction and aoderac-
ing consumer demand. This policy and the effective administration of the
associated pricing scheme have Important implications for Iadonesia, esoec-—
ially since the policy has been extended in receat years to other staole and
secondary food crops (PALAWIJA).

Changes ia relative food prices can have significant impacts va the
economy through dirvect or indivect influences ova oroduction, empluvment of
resources, income, cpasumption, and external trade. These impacts ar= parti-
cularly important for Indonesia since food expenditure shares are hizh and 2
large pruportion of the population is engaged ia agriculourz. Of course,
complerte economic assessment of the impact of rice—pricing policies would
require a general =2quilibrium framework. This project, which focuses on “ood
consumption and nutrition, abstracts from these complex economic ianterrala-
tions Sy using a oartial equilibrium framework to evaliate narticular asnecrs
of the rice-prizing policy.

Our partial 2quilibrium analysis of the impacts of priciag policy on-faod
coasumption and nutritional status reguires itnformation on food demand and
aurrient consumption. This includes basic descriprtive iaformarion on £aod
consumption patterns and nutritional starus. Also, demand parametzrs can be
used to evaluare policy performance and the iacidence of nolicy effects. The
availability of this descriptive information and the defmand parameters 1is
critical to effective policy desizgn in Indonesia, where a few crups dominate

food consumption and the majority of the oopulation have low income levels.



The existing food demand parameters for Indonesia are ianadequare for
comprehensive food policvy analysis. First, most of these estimates are from
ad hoc demand models and lack consistency with aad information from the theory
of consumer demand. This lack of congrueacy with the theory limits the basis
for comparability. Second, the demand parameters are larvgely restricrted to
estimates of axpenditure eias:icities for rice, cassava, and potatoes. Price
elasricity estimares are ahsenr or highly tentative. Tﬁird, the majority of
Indonesians are farmers who produce partly for their own consumption.  But,
rthe existing demand parametér astimates have not recognized and incorporated
the ianterdenpendeacy of household consumption and production decisions. A mura
nlausible approach is5 to estimate demand paramerers for these households wich
income endogenous. Finally, the existing demand parameters are for food
commodities, and no systemartic linkages ro nutritional status have beza
devaloped.

The iatent of this project is to contribute to iaformation availabla for
food policv analysis in Indonesia. Our more specific goals are fourfold:

® To develop a food consumption profile of the population. This will »e

similar in structure to those available from other studies, except for
additional information oa income by source.

® To produce a new set of demand parameters based on more theoretically

plausibla model specifications. Special fearures of the houssholds,
marticularly the interaction of consumption and production dezisions,
will he reflected in estimating these paramerers.

® To develop a more systamatic linkage between food consumption and

nutrition status and estimate parameters of the demand for nurrients.

© Ty specialize aad apply this new descriptive iaformation and the esti-

mated demand parameters to an analysis of a current food policy issue,

like the pricing of rice.



This repor: summarizes the cheory used to support the specifications and
methods used to obtain the demand parameter estimates. The £irst part of rhe
report traces the developmeat of modera consumer demand theory and reviews and
avaluates commonly applied gmpirical demand models. The review forms the
framework for the studying and evalaating the existing food demand parametazrs
for Indonesia. The final section assesses the gap between existing scudies
and empirical results, the theory and available dara, and develops a plan for

the empirical work to bYe undertaken as a part of the project.



A REVIEW OF CONSUMER DEMAND THEORY

Basic Consumer Demand Theory
This section presents a review of basic coasumer demand theory. It is
organized in three parts. Part one utilizes the direct approach to the
utility maximization problem. The dual version of the consumer allocation
nroblem is presented in part two. The common empirical demand models are

surveyed in part three,

Utility Maximization

Assume rthat a consumer can make a complere and consistenr order of
praferences within a closed choice set. The choices that can be made ara
limiced by an income opportunity set. The consumer's choice problam is then
ro find an ootimum commodity bundle within the opportunity éet..

This allocation orublem can be formulated in a arility maximizarion
framework (for example, see Deaton and Muellbauer 1980a; Philips 1983; and
Johnson, Hassan, and Green 1984). Suppose there exists a uwrilicy function,
7{Q), that represents the consumer's preference ordering. The function i3
defined over an exhaustive vector of commodities 9 where Q' = (Ql, cee Qq).
It is assumed that U{Q) is an increasing function {that is, U'{3) > 0),
continuous, twice differeariable and strictly quasi-concave. The consumer
choice problem is completed by the addition of a linear budger constraing, 2')
= Y where P is an n-element column vector of prices.

*

The utility maximization problem is to fiad aan optimal vector Q (P,Y) at

which, subject to the linear budget constraint, the consumer attains maximum

*
utility T (QJ). That is,



(1) Max U = 3{7})

St. P'Q = Y.

The maximization procedure can de viewed as involving four steps, Firsr,

formulate the Lagrangian:
(2) L(g, x) = u(Q) - MP'Q - ¥).

Second, differentiate the equation (2) with respect to the choice variablas,

0 and A, that is,

(33

an . . .
where UQ = 56'— [Ul’ UZ’ Ceey Un] 15 the vector of the derivarives of ta=
=

utility function with resnect to the vector Q. Third, solve the svsten of

a + 1 =quatiocas for

%

¢(P, ¥) and

e
[t}

xoo=a(p, ),

where B 1s an a-z2lement vector of optimal quantities sxpressed as functions
of the nrices of zoeds and iacome. The last equation, A(P, Y), denotes rhe

optimal wvalue for che Lagrangian multiplier. The regularity conditioas on rhe

atility function, in particular its strict guasi-cpacavity, ensure that the



solutions are unique. The final step 1s to test the second order condicions
to verify that the first order conditions yield a maximum,

Applicarions of che consumer theory are centered on the estimarion of the

*

parameters of the system @ = ¢(P, Y). For n commodities, there are a total
of a2 + n elasticities to be estimated; n? price elasticities and n iacome
alasticities. The actual number of elasticities to be estimated can be
reduced by imposing on the elasticities restrictions following from the
consumer ootimization problem and the properties of the vrility function.
Mareovar, by assuming a specific funccional form for the Qtility aad/or demand
functions, the number of elasticities to be estimated cam be further reduced,

The restrictions on the demand parémeters are generated from the
properties of the utilicy function (consistency and symmetry) and the linear
budgetr constraiat. Solutions of the fundamental matrix equarion of consumzr

demand theory (Rarten 1964) expressed in terms of partial derivarives s4ow:

5 29 - p-t - -1 (3232 vy L 29y o
(3) > = AU A {ax/ay) [By){ay ; 5w
(6) PR e UL
3A 3 3\
2 37 G0 - (5P 2 and
(8) 2—;= (p'u-lp)-i,
where %%3 %%3 3%3 and %%-are the derivatives of the demaad aquation (4) with

respect to the nrices, Pi’ and income, Y, and U”! is the iaverse of the Hessian



matrix, U. Because of the conrinuity and differentiability assumptions, the
Hessian matrix, U, is symmetric. Also, the strict quasi-concavity assumotion
implies UJ is negative definite.

The symmetry and the negatiﬁe definite properties of the Hessian marrix U

imply that the substitution matrix of equatiean (5),
- 3k, _ 3Q.,3Q
¥ = 1 - —_— 1 = -\t
(9) K = \U A(BY) (BY)(BY)

is symmetric, and that the diagonal =zlements are negative. The latter result
assumes that the income compeasated own price slasticities are alwavs

aegative.

Demand Restrictions

Expressing equations (5) through (8) in elasticities, the consumar de—and
theory implies rhat demand funcrtions must satisfy three tvpes of restriziioansz:

(A} Engel aggregartion--

(1) I w,m., =1,
c1 iy
1 B
. . .th .
whare w. = PiQi/Y is the average budger share for the 1 commodity.
Budget exhaustion for given income, P'Q =Y, implies that the sun of
the weighted lacome elasticities adds to unity. Thus, conlv o - 1 of

the iacome elasticities are indepandent.

(8) Homogeneity—-—

(11> Te..+mn,, =20 for all i

which means that the demand functions are homogenous of degree zero

in prices and income. That is, an equal proportional change in P and



Y will leave commodity demands unaffected. For each demand function,
there is therefore one redundant elasticity, and for n functions
there are n elasticities.

(C) Slutsky Symmetry—-using equation (9), the well~known Slutskv =guation

(5) is obtained by rewriting as

89 _ 30y
(12) | - K5
where K is again the substitution effect and [%%} Q' is thes iacome

effect of a price change. From equation (12) the substitution matrix

can be expressed as,

_ 99 30,
and, because it 1s symmetric, Kii = Kji' In elasticities, =quation

(13) corresponds to

w
(L4) £, =—Lg. . - w.ln. - n. ).
ij w, = ji RS iy

Tquation (14) reduces the number of independent elasticitiss to
1/2{a2 - n).

These three types of restrictions, i.e., Engel aggregation (10),
homogeneity (11), and symmetty (14), reduce the number of parameters to be
estimated for the demand system to !/2 (n?2 + a - 2). Additional reductions of
the paramet=rs to be estimated can be made through direct imposition of
restrictions on the demand paramerers or a choice of a specialized urility

function,

Specialized Utility Structures

The choice of a specific form for the utility function depends oa prior

xnowledge of the consumer's preference structure. Common behavioral



assumotions embedded 1n specifications of utility functions are sevarability
and addicivityv., The restrictions that these coacepts imply for the demand
narametars along with their behavioral consequences are summarized below.

Separability: One soecialized utility structure often used in aoplied

demand analysis is a partitioniag of commodities inmto groups. The guestion

1s under what conditions do decisions involving these aggregates give a
neiticy level that is equivalent to the one that would be articulated in tarms
of the individual commedities? An assumption of separability of preferences
i3 required ro assutre this equivalence relationship,

In the case of a weak separability, the urility function is wricr=2a as

(13) Q) = F[Ul(Ql), . Ur(Qr), cees Um(Qm)],

ot

where ' > 0. The n commodities are partitioned into m < a groups and =ach
groun has T commodizies, Then, Ur(Qr) represeats a branch utility functiun.
The necessary and sufficient conditions for 7(Q) to be weaklv separabli= with
respect o the m zrouns is that the marzinal rare of substitution between Two

comaodities from the same branch is iadependent of the quantities of all

commodiries not in the branch (Philips 1983). That is,
F T T / =
{(15) a[Ji(Qr)/Jj(Qr)]‘an 0,

where i ¢ R, j e R, ke K, and (R # K},
Equation (156} has importaat implications for the demand functions.

Specifically, the cruss-substitution terms become



(17) K, =0 =t

where i ¢ I, j & J, and (I # J). In equation (17}, OIJ 1s a paramater
summarizing the pattern of substitution between the branches I and J. ‘Yore
that no restrictlions are imposed on the substitution relarionshiss wizhia each
branch ur commoditv group.

Rewricing the Slutsky equation (12), the associared uncompensated

cross—price alasticities are showa to be {(Johnson, Hassan, and Greea 1984)

(18) Eij = Wjezjninj - wjni'

Tquation (18) implies that ali elements of the matrix of demand elasticitias
are identified [1/2(m® - m)], if the income =lasticities (a) and rhe zeazral

{branch} substitution Lerms GI 's, are kanown. Thus, under this senarabilizy

J
assumption, the number of independent estimates of elasticities requized to

determine the system of demand functions is reduced to n + 1/2 (2 - =).

Strong separability is the tase, where the braanch utiliries in (130 ar-

comhined:
(19) u{Q) = F[UI(QI) + oL, F Ur(Qr) + ...+ Um{Qm)],

where ¥ is now inceeasiang in only one variabla, that is, the sum of the =
branch utilicies. Equation (19} defines strong separabilicty with resnect to N
groups 1f the margiaal rate of substitution between two commodities, 1 zand 1,
from different subsets does not depend upon the quantities of commodities

outside I and J. That 1is,

(20) B[Ui(Qi)/Uj(Qj)]/BQk =0
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for all 1 e I, 123, ke¥ K¢TIand J, and I # J.
Because of additivity, the commodity groups are not intercoanected, that
is, there are ao unique utility branches. Any combization of commodity groups

is admissible. Additivity implies a Slutsky term of the form

LR BQi
(21) Kij =0 37 37

wherz2 O is iadependent of the commodity groups to which 1 and j belong. With
strong separabilicty, the Slutsky equation for cross-price effects is {Johnaon,

Hassan, and Green 198%)

(22) .. =w.dn.n. - w.n.,
15 B R S R M

where O 13 rthe sams S3vr all groups. Notice the relationship between strong
and weak separability by comparing equations (22} and {18). Hence, for tha
completre demand system, only n + 1 parametsrs are required—--an iacome
2lasticitias and a value for 2.

Rlock Addicivitv: Thais i3 a special case of strong sevarability where ©

in Equation (19} is set to unity. Since under the foregoing assumptions oa
the consumer allocation problam, any monotonic traansformation of a arilicy
function renresents the same underlying preference vrdering, the implied
restrictions on demand functions are similar to those expressed i3 equarions
(21) and (22),

Direct additivity: (poiat-wise separability) This is agaia a special

case of Zquation {19}, where T is defined as an identity function and each
component utility function, Ur(Qr}’ contains only one elemant. The condition

an the cross-parrial derivatives of the utility function becomes
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(23) an/BUj =0 for all 1 and j.

The Slutsky term, Ki" reduces to a general substitution relacion,
]

. 3 3Qi
e TRl
~ 3, . .
where @ = =i (3?) . The expression for the uncompensated cross=-prica

elasticities 1s, in this case,

(25) E., =w.dn.n, = w.1.,
13 3] i

It

whare w = -¢/0 1/¢; this is known as the "income flexibilitv" parametesr
(Frisch 1959).

This simple preference structure requires only estimates of a ilacome
elasticitias and the income flexibility parametar (8) for a complate
characterization of the demand system. Also, tﬁe substitution matrix Kii 1s
positive (the matrix being negative semidefinite) if 3 > 0 and the income
elasticities are all posicive. Thus, inferior and complement goods are ralzd
out by the direct additivicy assumption. These behavioral implications

suggest that direet additiwvity, 1f applicable at all, should be used onlv Zor

broad groups of commodities.

Duality

An alternative approach for obtaining a Marshallian demand system is o

start from an indirect utility function,
(26) v(P, Y) = Max [U(Q) : P'Q = Y],

where V(P, Y) is the maximum attainable utility level for a given vector of

prices and income. Applying Roy's identity to expression (26) produces
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*
= 1 - 1
(27) Q. (P, 1) vpi/fY for all i,

Qar

v v . . . e Cos
where VP 5 and VY = %§-are partial derivatives of the indivect utility
i i

Qr

function with respect to price of commodicy i, Pi’ and iacome Y, rvespectively.
An indirect utility function representing an underlying praference

ordering consiscent with U = J(Q) has the following nronerties (Varian 1973):

a, v(p, Y) Continuous at atl 2 > 0, Y > 0,

b, v(p, ¥) noniacreasing ia'P (VP < 0},

c. v(p, Y) nondecreasing in Y (VY > 07,

d. Vv(pP, ¥) homogeneous of degree zero in {P, Y}, and
e, v(p, ¥Y) quasi-coavex in P,

The first pruperty (a) is a direct result of the regularity assumprions on The
direct utility functiom 7. According to pronecry (b}, a price chanze his 1
nonoositive effact on consumer’s utility level if 2 nominal income {3 h=2ld
fixed, Property (<) follows from the assumption of nonsariation. Prooercvy
(d) is a consequence »f the absence of rhe no-monev illusion that is, 3 {r?,

% * “ ) o
tY) = 0 (P, Y), aand hence V{Q (P, Y)) = v{Q (tP, tY)) where t is a nosirive
constant. The last property {e} implies that the matrix of second order

partial derivatives of V, defined as Vij(P’ Y}, is nositive semidefiaire,

e
~

Altarnacivelv, suppose a target leval of ucility, U , is ziven. The

e

mininum income level required to reach 7 is

* %

(28) (P, U ) = Mia [PQ : U() =1 ],

® ] ..
whare £(P, U } is expressed as 3 function of fixed prices and a given urilicy

level. Expression {28) is known as an expenditure (cost) functioa,

Shephard's lemma can be applied to the cost function to ohtain



x
3E(P, U ) _ ¢
= e, !

1

(29)

where Q;(P, U) 1s a Hicksian demand function, expressed as a function of

N

prices and targer .utilicy level, U ,

The expenditure function satisfies the pruperties:

*
a, E(p, U) continuous in P (P > 0),
*
h., E(P, U ) nondecreasing in P (EP > 0),
*
c. E(P, U) nomogenecus of degree 1 in P, and
* *
d. &(p, U ) concave ia P,

Property (b) implies that increas=2s in P require at least as much expeadirurz
- - . » . * «

as the initial expenditure ro remain at U . Property (c) states thar 1€

prices increase ia some oroporrion, 3 (P, U) ramains unaffected, and henc=

E(P, U) increases in the same proportion. Property {d) follows frum cost

minimization, where as the price »f a commedity increases, cost will rise ra

*
T

maiarain rhe same U bur at a decreasing rate as the consumer suhstitut=2s
pther commodities. Provided that property (a) holds, rhat is, that the
derivatives exist, Shephard's lemma can be used in general to obraina the
Hicksian {compensated) demand functions.
* . » . . . .
When U 1is the level that represents the maximum utilitv in the primal
. * N . A . . .
problem, that is, V{(P, ¥Y) = U , both the indirect utility and cost funccionns
vieid the same demand functlons. That is, the Marshallian and Hicksian denand
. ¢ )
functions, Qi(P, ¥) = Qi(P’ E), are equal. Moreover, the cost function, (P,
* . - - - - - - 3
U ), can bSe obtaiazed by inverting the indirect utility function, V{P, ¥),
This is possible since V(P, Y) is nondecreasing in Y. Similarly, the indirect
- 3 . I3 - . *
urility function can be derived from the cost function by setting E(P, 7 ) =Y

*
and solving for V = U (P, Y)}). These results are consistent for a urility-

maximizing consumer where cost minimization is dual to the utility maximizatrion



problem, An underlving preferzace ordering can thus be represented by a

direct utiticy function, U(Q), an lndirect utility fuaction, V(P, Y), or a
s x

cost functiom, E(P, U ),

If we redefine the problem in equation (28) as
: _ *
(30) 0(Q, U) = Min [PQ : V(P, Y) = U ]

then D(Q, U) represents the distance function, expressing the minimum cost of
- . . ] * + * ] +
achlzaving a utility level ¥ at a given vector @ . The distance funzrion
yields the vector of prices that will give the amount (proportion) thar 0
. . - *

must be divided to achieve U .

Like the indirect and cost functions, the distance funcrion maps t£o the
same preference structure 1f it is:

a. contlnuous itn Q,

b. noaincreasing in utility, and

¢. nondecreasiag, concave, and homogeaeous of degree 1 in Q.

Empirical Demand Systems

The linear expendibure system Is ceviewed firsc, as it 1s based va a
simple and widely applied urility structur=. Tt has also been used in
previous work with Indonesia dara (Hedley 1978). This is followed by a
discussion on the Indirect Addilog demand model. This model, like the linear
expendirure system, is based on a simplified utility function, but overlomes
some of the restrictions on the parameters implied by the linear expenditur=z
system. For example, all income zlasticities need not be positive. The next
two demand models——the Almost Ideal Demand System and the Iandirect Translog
Model--are derived using duality theorems. An alternative approach to derive

a demand system is to start with an algebraic form and impose the general
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demand restrictions Lo construct a theoretically piausible demand system., The
Rotterdam demand =wdal exemplifies this approach. Tinally, a more ad hoc
iscal approximation method moré consistent with the past work in agriculrural
economics is reviewed.

Linear Expenditure System (LES): The demaad function for commodizv i is

given by
31 .=y, + 8. /P. (¥ - CP.v.
(31 Y o= vy v 8y /R (Y= ERLY L,
where Y, is interprated as the committed quantity of commodicy 1 and ¥ - ZP.v,
11

as superaumerary income, which the consumer allociates in fixed nruportions,
8./Pi. The demand system can be derived from a translated version of the

i

family of the Bergson utility functions (Pollak 1971), known as the Stone-Sarwv

utilicy function,
(32) U = 13,1802, ~ v,

where ESi =1, 0 < Bi < 1, and (Qi - Yi) > 0., With these restrictions >n the
paramecers of the utility function, the demand sysrem satisfies the addiag un
(ESi = 1) and symmetry (0 < 8 ¢ 1 and Q; > Yi) conditions.

Tha income 2lasticity for commodity i is
(33) .= 3. /w.
ng T3/,

where w. = ?.3./7 is again the average budgzet share, Nore from (33) rthar the
i 171
marginal budget shars is 8i= N .

1

The own-nrice =2lasticity for commodity it 1s

(34) e, =-=1+ {1l -3.)~v. /0.,
11 1 1 1

where to make the previous statement of cenditions more explicit, Kii <0
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requires G < B, < 1 and (Qi - Yi) > 0,

The cruss-price elasticity for gzood i is

= - L
(35) Eij Bi(Pij/PiQi) for all i i,

so that for the linear expenditure system, all goods are gruss comolementrs.
The LES incorporates the restrictions implied by an additive utilicy
structure. The restriction 0 < Bi <1 implies income elasticities (33) are
positive. The fact that the cruss—substitution terms Aare positive (Kiﬁ > 0)
implies that all palirs of goods are net substitutes. Also, for the LES
specified for a largze number of commodities, the price elastizities arz
approximately prooortional to exnenditure 2lasticities (Deaton and HMuellbauer
1980a). Despite these limitations, however, experience with the demand svstenm
(Philips 1983) shows that it is a reasonable model 1f the goods are Sroadiv

grouped and price variations within these groups are restricted.

Indirect Addilog Demand Model (Houthakker 1960): The addilog demand

svstem is derived from the additive, indirect urility function,

b,
-(36) | v(e, ¥) = 5o (Y/P) 1,

with parameter restrictions o, < 0, Lo, = -1, anad -1 < b.< 0. The
1 1 1

. . .th . . .
correspoading demand functioa for the 1 commodity, ta log form, 1s

b,
(37) InQ. = loa.b. + (1 + b.) 1a(¥/P.) - ln Sa.b.(¥/P.) 7.
1 11 1 1. 3] j

The demand function (37) satisfies the zeneral restrictions from coasumert
demand theory. Differentiating equation (37), ths income and price

elasticities of this demand system are {(Johnsoa, Hassan, and Green 1984):
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(38) Ny = (1 + bi) - I bjwi for all i; (income elasticitw)
< ! .

where “iY S b ﬁjwi.

(39) €., 7 ~(1 + bi) + biwi for all i; (own-price elasticirv)

where -1 < e <0 with =1 < bi < 0 and v > 0 and

(40) £.. = T:).w.T for all i # 3; {cross—price elascicitv).

41most Ideal Demand System (AIDS): TWsing the dual formulation of rhe

consumer allocation nroblem, Deaton and Muellbauer {1980b) svecified rhe cosr

function

8.
(41) lnC=a +ST.a. laP. + 1/2 £Iy. laP.laP, + Ug NP, !
] J 1 _] ‘] ©® ] [ J :I

where for the funcrion to be linearly homogeneous In prices, the param-tars

r ] .o, = Y. =5L.Y,.=L.8,=10. ! ing Sh s lemmz tao
must satisfy Elal L, E}ka EkYk1 EJBI G Apolying ephard’s mma

squation (4l), the Hicksian demand function for commodity i 1a share form,

becomes
8
(42) w. = a. + Iy .loP. + 8.U8 P ©
1 1 11 1 1770k
where Yi& = 1/2(\}ii + %ﬁi) 1s required to sarisfv the symmerry condirions.

From the dualtitv ralation thar ¥ = C{P, U), the indirect utilitv funcrion,

J{P, Y), corresvonding to equation (41} can be expressed as

3.
(43) U =1nY - {a + L.a.loP. + 1/2 TIy. InP.laP, )/8 MP. 3.
0 1] 1 k1 kKT o]

Substituring equation (43) into equation (42), the Marshallian demand funcrion

for commodity i in share form 1s
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(44) w., =a, +L.y..laP., + B.ln?,
1 i il ] 1

where Y = Y/P° is nominal income deflated by the price index, P°, The vrice

index P° is defined by

(45) InP® = + L a.lnP, + I/2 ZZy. I1noP.lnP,.
o J ] 1k ] K

Equarion (44) represents a consistent system of demand functions if,

{46) t.a, =1, Z.Y.. = 0, £.3. =10
171 113 171
(47) I.Y.. =0, and
J 1]
(48) Y., = Y..,
1] 11

where equations (46), (47}, and (48) are restrictions assuriag the Eaga!
aggregation, homogeneity, and Slutsky symmetry conditions, respectivelv., 1orae
rhar the adding—up and homogenelty restrictions simply repeat the restrizcions
imposed on the parameters of the cost function. These restrictions can ba
applied ro equations (44) and (45) to test the consistency of the demand
svstem with demand theory (Brown, Green, and Johnson 1986).

The share elasticity with respect to iacome for squarion (44) is

3low,

/ 1 _
(49) 3Tay - B/

implying the goods are necessities if 3, < 0 and luxuries if 8i> 0. For the
i

prices Pj’ the share elasticity is

alnwi Y. .

B.
= t1 L -
(50) BlnPj wj ” (c.j ZyjklnPk).
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fxpressing these elasticities in terms of the quantity demand for

commodity 1, the income =2lgsticity is

(51} Niy = Bi/wi + 1,

The own—- and cross-price elasticities are, respectively,

y,. = 3.0, — Ly, 1laP
171 1%

£, ® —— L 1
i1 W,
1
(52
.. - B.w. + 32 ¥
Tii Btwl 511n (¥)
= - 1, and
W,
1
Y - 8.a, - Zvy. 1aP
_ i3 1] ik g
g.., =
11 Wi
(53)
Y - R.w, + 8.8 11?
_ i 13 i
W.
1
Tor estimation ournoses, the price index P° can be aoprouximared usiag
Stone's index, that is, !nP® = ¢ wklnPk. The one anolicarion availawlz for

gvaluating this approximation suggesrs that it is reasonadly accurats (3rown,
Graea, and Johnson 1986}, The advantage of the approximarion is thar [ osaed,
the demaad system 1s linear in the structural paramet=rs.

Indirect Translog Model (ITL): Instead of starting with a snecific

indivect utilicy function, Christensen, Jorgenson, and Lau {(1975) approximate
rhe true indirect funcrtion with a second order Taylor series expaasian. The
approximation, ¢(P), is in the logarichms of income normalized prices,

P.=P. /7
i i

(54) w(P) = o + La.laP, - 1/2 £Ib..laP.lnP.,
o i i 173 1 ]
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whera Za. = -1, b.., = b,. ¥. ., and I.b., =0 ¥., {sing Rov's
1 13 ji 1 and ] 1713 1 :

tdenrity, the demand funcrion for commodity i in share form is

(55) w. =a, + .5 .laP./Ta + IZ b .laP..
1 1 11] 1 k k3 1

Nriting equation (55) in terms of the quantity demanded for commodiczv i

vields,

(56) q. =5, YNa. + Ib,.1aP.)/Sa + IIb, .laP..
_ i i i L j k k3 j

The demand system can be estimated subject to the symmetry vestricrions

(bii = bji) and an equality restriction zibkj =9 for all % in all the dznant
equations. The full demand system requires estimation of 1/2(a%? + 3a - 2)

paramerers. Compared to the other demand systems raviawed, the ITL ramguires a

zreat deal of variability or information in the sample data, since the number

of parameters to be estimarsd 15 comparatively large.

The income and price =lasticities {own and cross) for equation (3%) are

3

resnectivelw,

(57) n., =1 +3I.b,, - wZELh, ./l +£Ib. . laP,,
1Y 1 11 1 11 i3 11 1
(58) .. = (b.. -—wI,b /1 +II5 112} - 1, and
11 L1 1°1°1] 1] ]
(593 £.. =b.. - w.L.,b../l + EEb..1lnP,.
1] L] 1] 1] 1) ]

Lf bij = 0 for all i and j, the iadirect utility function (54) reduc=s to
2 simple Cobh-Douglas form, These utilticy functions (both the direct and

indirect} are self-duals, that 1is, they represent rChe same preferences. This

is the case with the linear logarithmic system popularized hy Lau and Micchell
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(1975). The imposicion of this rvestrictive homothetic structure reduces the
number of parameters to be estimated, but the demand system becomes much less
flexible and less behgviorally plausible when applied to food consumption
analysis.

The Rotterdam Demand Model (RDM): Unlike the demand systems reviawed,

this approach {Theil 1965, Barten 1969) startad with a specific algebriac
demand system, then the general demand restrictions were imposed ro make it
consistent with the rheory of consumer demand. The ralative price version of

this system begins with Stone's (19534) logarithmic demand funcrion:
(40) laQd., = o, + n,ln(Y) + L.g..1aP,.

. 1 1 1 1} 1] ]
Writing equation (60) in differentials vields

(61) dlnaQ. = n.dla(Y) + L.e..laP.,
1 1 11 ]

where n, is the iancome elasticity of commodity 1 and €.. is the cross-price
1
- .th . . .th .
alasticity of the 1 commodlity wirh respect to the j price.
The cross—price elasticity can be decomposed into cross-subscitution and

income effects as in (12}, or in elasticity form

(62) e.. =K., = pw.n.n. - w.nl,
1] 1] 1 1) i1

whare Kij = lUiin/Qi is the specific substitution term and ¢winini is rhe

zeneral substitution term. Substfituting these two terms into equation (51}
provides

(63) dlnQ, = n.dlnY + £ [K.. - ¢w.n.n. — w.n.] dinP..
1 1 3 1) 11 ] 11 1



From the solutions of the "fundamental matrix" of the theorv of consumer

demand, equations (5) through (8), it can be shown (Thiel 1965} that

(h&4) T.K.. = ¢n..
J 1] 1

Substituting equation (64) into equation (53) and collecting the like tarms,

. .th . S
tha demand equation for the i commodity can be written as

(65) dinQ; = ni(dlnY - wkdlnPk) + ZjKij(dlnPj -~ kankdlnPk).

To impose the symmetry restriction, that is, wikii = w'kii for all 1 and
. ]

i, equation (A%) is multiplied oan both sides by the budget share v, that is,

(68) w.d1nQ. = p.dla¥ + £.b..d41nP .,
i { i 7717 i
BQi _
where u. = P. is the marginal budget share, ¥ = dla¥ - w,dIn? is5 21
1 1 3y 4 £
measure of real income, bi' = lUiinPi/Y 1s the coefficient of the ralarive

. . - . . .th .
price j, and Pi is the deflated price of the ) commodity, The demand
equation (55) satisfies the restrictions for the consumer aliocation >roblanm,
that is, adding up (Zui = 1), symmetry (bii = bji for alli i) and homogenzity
. b
b, = 4.u.),
(21 ] Py

The itacome and price elasticities (Johnsoa, Hassan, and Greea 1984)

y

ar

commodity 1 are derived from equation (66}. The income 2lasticity 1is

(67) n., =u./w. for all i,
1 '
< . < . L.
where ns ! according to My S W The price =2lasticitles for Pi and Pi are,
respectively,
(68) g..=1(b.. = b5..u. - u.w,)/w., and
i} il 1l pod 1
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{(5G) g.. = (b..u. = p.w. )/ w..
i3 11T 11 i

The parameters of the demand system can be significantly reduced 1f additivicy
restrictions are further imposed (Johason, Hassan, and Green 1984). Then,
only n + 1 parameters {(n, Moo and ¢) are required to form a complete ser of
demand slasticities.

The assumption of the constancy of the coefficients (ui, bij) In equation
{66) implies a specific structure of the underfying utility function. Lt has
hean show (Goldberger 1969; Yoshihara 1969) thar the Rotterdam.demand sysram

can be derived from the Cobb-Douglas utility funmction,
(70) U=2¢5.8.lnQ,.
171 1

The demand system derived from equacion (70) implies that income elasticiri=s
are all esqual to unity, all own-price elasticities are squal to -1, and al!
cross—price elasticities are equal to 0. These results show that the
Rotterdam demand system is rather restrictive for empirical work.

A Local Box-Cox Approximation: The Box~Cox pruocedura (13964) and, in

‘fact, other functiomal forms provide a basis for develoning "local”

anporoximarions of demand systems. The Box—Cox form urttlizes a transformacion

of variables defined by

(71) Ci(k) = Zi(X)B,

where Ci(k) = C? - 1/X% and Zi(k) = Z? - 1/x, and A is a transformation

yariable. The function can be specified to iaclude a value, X, for each
variable, generalizing equation (71) as well. 1If one nostulates that Ci(A)

represents a demand function fur a particular commodity i, equation (71) can
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hbe viewed as defining a general %ox—Cox demand system (Johmson et al. 1983).

The original demand system (&) is replaced by
(72) Q. (1) = . (B (1), YAN; D=1, 2 .., o

The corresponding restricrions from cthe demand theory are derived by Johason
et,al. (1985), who note that the restrictions hold only locally at specified
prices, income, and budget proportions. Those expressions can be used Co
combine, in a mixed estimation context, orior and sample faformation ro
estimate local approximarions to demand systems.

The most commonly used flexible functional forms also fall out if

aquation (71) represents a generalized Box~-Cox cost functioa (Berndr and

Zahlad 13979}, The. function expressed as a quadratic ia Box-Sox
transformations is a translog as A+0, genaralized Leontief 1f %A = 1,
generalized square-rvot 1f A = 0,3, and quadratic 1f A = 2, Hence, testis for

goecific values of A can be used to select among an exteaded a familv of local

flexibl2 aopraximations.

Extensions of the Demand Theory

Three extensions of the basic demand theory to be urilized ia the study
for Indonesia arz introduced in this section. Tirst, a multinomial logit
model is presented as an improved approach basis for food budget analysis with
disaggregated commodity groups. This model, which is consistent with consumer
demand theory, has two distinct features. One, it allows one rto estimaCe
r2lative food budget shares at disaggregated commodity levels, Twn, the
elasticities reflect budget substitution acruss all the food commodity groups.
The latter provides a unique advantage over past studies which do not account
for commodity interactions in budget share analyses. After the model is

presented, availabe systematic techniques for incorporating demographic
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variables in demand systems are discussed. The intent 1s Lo present the
rationale, the development of these techniques, and their implicarions for
utility and demand scructures. The final section introduces basiz models that
imcorporare the idea that consumers do not purchase all they coasume. Part of
their consumption goads may be produced at home, using production iaputs and
technology. Productioen activities should therefore be an iategral comnonent
of demand systems, The farm househbld model is presented as a snecial zase of

these household production models.

Integrated Food Budget Share Analysis

The multinomial logit model (for =xampla, Theil 1969) forms rhe Hasicz
theoretical framework for analyzing the food budget shares. Suppose

expenditure on commodity group 1 takes an exsonential form,

£.(x)
I
(733 C. = e ,
swhere C, 1s an expenditure on group i, and X is a vecror of condicioninag
1
socioeconomic variablas. The budger shar=s for the sommodicy grouss can Se

defined as

£, (X}
o 1
4 = I = -
(74) W, F 1 1, , 5,
Ie
£.(x)
where Y = = is the total expenditure. TRauation (74) represents a

general logistic form in the budget shares. 1If the function fi(X) rakes a
linear form in the parameters, the model represeats a linear logit model.

The model satisfles the adding—up conditions, that is, %ngel and Journor
aggregation. It caan also be constrained to satisfy the homogeneity and

Slursky symmetry restrictions {(Tyrell and “Mouar 1982). TFRquation (74)



can therefore be constrained to satisfy the hasic restrictions of the Zonsumer
demand theory.

Only S-1 relative share equations can be estimated, with $ the total
number of commodities. But, usiang the Engel aggregation condition, all tha=
budger shares are uniquely identified. Tf food group one is used as a3

raference, the predicted budget shares are

s f.(X)
(75 W, = 1701 + e V) and,
3=2
£, (X) s £.(X)
(76) Wi=el /(1+ z EJ ); i=2, sy S,
i=2

The predicted budger shares always lie between 0 and 1, and their sua adds to>
anity.
The budget share elasticities with respect to the conditioniag variablas,

Xi’ can be wrilten

3f. S af.

= __ -
) e,y = Xi(ax. zjwj axi)'

‘Recall thar che Xi are socioeconomic variablaes (for example, Income, ariies,
and household-specific characteristics).
The budget shares in equation (74) can be expressad alternatively in

quanrity form as

Ei(X) + laYy - lnPi

(78) 0, = : 0 i=1, ..., 8,

L e ]

. . .th . .
whera Qi 1s the quantity of the i food group, Y 1s housszhold income, and Pi

. . .th . . . ...
1s the price of the i food group. Usiag equation (78}, income elasticities

(niY)’ own-price elasticities (aii), cross-price elasticities (Eii)’ and
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elasticities for specific sociveconomic characterisrics (aiY ) can be derived
r

for the ith good:

afi 3 af,
(79 Ny T Y T -il Wj §§l) + 1,

afi S af.
(80) i T NG T ovieE) T b

1 =1 - 1

.. =P (0 - —_) - 1% 3
{81) EIJ PL(BP. _§ W 3?.) 1 for j, and,
1g=l 1

afi S at,
3 z. = Py . = ey RO
(82) ix xr(SX .§ wJ EiiJ for r 1, ,

=1 r

Note a unique feature of these elasticities. The elasticities 1ncorporate the

substituctions thact take place across all commodities due to ¢hange in
exogenous variablas. Thus, the multinomial logit mode! provides an Imporoveld
capacity to estimate =2lasticities that account for commodity iaterrelations,
an attractive feature for applications with food commodities specifiad as

disaggregated.

Incorporating Demographic Variables

The utility function U = U(Q} assumes that households with different
soctoeconomic characteristics have similar preference structures. This
assumption likely has, however, little validity in situations where
socioeconomic characterisrics (family size, age—sex composition, location,
ete. ) influence consumption behavior of the household unit. A more plausibla
approach 1s to respecify the utility function conditioned by these variables,

that 1is , T = U(Q/n) where n = {n yee ey nr) is a vector of demographiz

1’ M2
characteristics. This section reviews selacted procedures that have been

developed to modify utility and demand funcrions to systematically incorporate

household specific demographic variables.
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A simple approach 1s to express quantities demanded and in@ume
(Equation 4) in per capita terms. This gpecification, hoﬁever, fails to
incorporate variations due to the age-sex composition of individuals in
households, The classical approach is Engel's (1895) work which reflects
differences in household compusition in income-consumption relatioaships
(holding prices constant). The quantities and income in the demand functions

are normalized In adult equivalents
(83) Qi/mo = Qi(Y/mo)

where m is the adutt equivaleat index and a function of household
0
characteristics.
Prais and Houthakker (1955) provide a commodity specific generalization
[

of Engel's specification with adult equivalent scales, m. s, defined

separately fur each commodiry,
(84) Qi/mi = Qi(Y/mu)’

where m. is a commodiry specific scale and m is a general or income scale.
I o

That is, m is a weighted average of the Individual cowmodity scales,
i}

m =m(m, m,,..., m_, Y). Note that these comnodity specific scalas

0 a | 2 n

tncorpordle no relative price effecty, The Prais-Houthakker specification is,
hence, counsistent with demand theoury where only prices are held conscant by
experimenral control, as in ¢russ section data,

Barten (1964) presented a generalization of the Prais-Houthakker work in

a modified urility framework. The resulting modified demand function is

(35) Q, = miQi(lel, szz,..., ann’ Y) for all i,
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or, in scalad quantities and prices,

(86) Qi = Qi(Pl, SRR Pn’ ¥); for all i,
where Qi = Qi/mi is a "normalized" quantity of commodity i, m. is a commodity-
i
specific-adulr-equivalent scale, and P, is a normalized price., Chaages in
i

family composition therefore modify relative prices and, consaquencly,
subsritution among goods,
The Sarten approach has been defined by Pollak and Wales (1969, 1973,

1981) as a scaling technique for ingorporating housshold-snecific demographis:

variables 1n demand systems. The procedure iavolves first postularing rhe
scaling parameters, Miseees Mo, which depend only on demographic variazles.
That 1is,

(87) m, = mi(n); for all i,

where the modified demand function is as specified in equation (35).

The demand functlion ia equation {86) has an artractive iaterpr=cation.
The demand for, say, number of kilograms of rice per (rice) equivalent o=rson
is expressed as a fuaction of price per kilogram of rice per (rice). equivalant
person, and income. Similarly, as shown in Table !, the direct and indirect
urility funcrions are expressed in normalized quantities and prizes. A
problem with the specificacion 1s that changes in relative prices are nor
distinguishable from changes in household composition.

Pollak and Wales (1981) reviawed and/or developed the other four
procedures for reflecting nonhomogeneous housshold effects: Ademographicz
translation procedure, the Gorman procedure, the revarse Gorman procedure, and

the modified Prais-Houthakker procedure. The franslation procedure

facilitates the iantroduction of parameters, di""’ dn, linked to the
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demographic variables through the functional form
(88) - di = di(n); for all i.
The modified demand system replacing equation (4) is

(89) Q, =4, + éi(P, ¥ - P d),

where oaly the d's depead on the demographic variables, These translaring
variables represent characteristics of all household members as opposed to
svales, for example, vace, region, location, eta. The d's can bz inferprated

as parameters raflecting '

'subsistence" or "necessary” consumntiona levals,
Alternatively, the demand function ia equation {89) can be viewed as bSeiag
genzrated in a two-stage budgeting process. First, the household allocatas
part of its total expeaditure Lo a vector of aecessary quantities,

dl’ dZ”"’ dn' Then, in the gecond stage, it allocates the balance,

¥ - Zpkdk’ among the various commodities. This interpretation is similar to

that advanced for the Linear Expenditure System (LES).

The Gorman procedure can be viewed as equivalent to first scaling and

then traaslating the original demand function, Qi = Q(P, Y). The modified

demand system beconmes
(90 Qi =d.+ miQi( Pom, Py ey ann, Y - szdk),

where the d's and m's are parameters postulaced to depend on sociodemographic
variahles, If the order is reversed, that is, the demand function is firsc

rranslated and then scalad, the resulting procedure {reverse Gorman) vields a

(91) Q. = m.[di + Qi(PIm

: : Pm, Y -zPd)l

s BpMpsnees
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The modified Prais~Houthakker procedure adjusts the original demand

system (4) as
(92) Qi = miQi(P, Y/mo),

where the commodity-specific scales, m's, depend on the demographic variablas,
m, = m{n). The income or composite scale, M is defined through the hudgar

1

constraiat,
(93) EPimiQi(P, Y/mo) =Y

and a functiom of all prices, income, and demographic variables, m = a (P
Y, n).

The main difference among these procedur=s is in the way the utilicy
functions are modified (Table 1). All the modified demand functions are, In
zeneral, consistent with the theory of consumer demand. The onlv exceprion i;
the demand sysrem in equation (92) which, according to Pollak and Wales
(1981}, is a theorerically plausible demand system only i€ the original d{enand
system (&) is derived from an additive direct utility function.

Finally, by 'iacorporating household charécteristics, the demand funcrions
can add more realism to empirical studies. These gains are, howaver, achizved
at a cost of astimating additional parametars. Pollak and Wales {(1981) have

suggested simple and convenient specifications of the functioas for ralating

the d's and m's to observed household characteristics:

r
(94) d.=4.{ps) =y £ a,.n., and
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Table 1. Specifications of Direct and Indirect Utility Functions Under Four
Alternarive Tachaiques

Divect utiltity function . Indirect Utility Function
Procedure U= () v o= (P, ¥)
Scaling U= UlQy/my, Q/my, ..., Qn/mn] v = V{lel, Pomy, ovn, Pom,, ¥

Translating U =0[(Q;-d,7, (Q2~d2}, ...,(Qn—dn}] v = v[e, Y—Zdej]

Gorman J = U[(Ql—dlfml), (QZ-d2/m2)’ y = V[lel’ Pomg, +evy Pamg,
by (Qurd /m )] Y-LP.d ;]

Revarse

Gorman U = U[Qy/m)=-d;, (Qy/my)-d5), v o=v[Pym, Pymy, ..., P.m,

(Qn-dn)/mn] Y - ZP]-mjdj
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r
(95) m. =m.{n) =1+ (1l —y) Zb..n.,
1 1 : 1] ]
where linear translating corresponds to vy = 1 and linear scaling te v = 0.

Household Production Theory

The household production theory, primarily an outgrowth of the

traditional consumer theory, has two major themes. First, the classical

fi

consumer demand theorv assumes that a consumer derives satisfaction from 2

1 n

coasumption of a vector of quantities of market goods. The "new" approach
hypothesizes that the consumer derives satisfaction from consumption of
characteristics, derived i1n part from market goods. These characteristics are
oroduced in the household from the combination of purchased marker goods,
labor, and human aad physical capictal. Second, the explanatory varliablas in
the classical demand functions ave vectors of market prices, income, and
taste. The c¢lassical theory is incapable of either explaining tastes or
predicting a priori effects of selected proxies for tastes on consamption
behavior. The approaches to alter demaad models demographically can be
interpreted as, for example, attempts to reflect these characteristics,
thereby enhancing the explanatory power of demand theory. The household
production approach adds this dimension by rationalizing the incorpuration af
production-related parameters in demand systems.

The household production theory is essentially a combination of theorv of
the coansumer and of the firm. The households, as producers, decide the mix
and level of oroductibn of the home-produced consumption chavacteristics
(known in the literarure as the Z-commodities)., Simultaneously, the household

decides the amouants of the market purchased goods, labor, and other Ffactors to

allocate to the production of these characteristics or commodities.
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Efficiency of allocation of resources !s guarantaed if the household firm
maximizes profit or minimizes the cost of producing a given leval of the
outpurs. As a consumer, the household allocates the income derived from the

production activity to the coasumption of the '

'commodities” from which utilicy
is derived. Utility maximization conditions guarantee that the coasumer
maximizes satisfaction,

The basic structure of the household pruoduction theory can be sumnarized

by the velationships:

Max U =17 (2}
(96) St. PQ + W T% = C

F(Q, T, Z2; X¥) =10

where Z is a row vector of home-produced commodities, 9 is a row vector of
market goods, P is a columm vector of prices, TH 1s a row vector of home-used
labor or orher factors, W is a c¢olumn vector of wages or prices of thesz home-
1sed factors, € is cost, F is household production fanction ia implicic foran,
‘and X is a vector of inputs fixed ia the short run.

The ontimal choice of the Z-commodities can be determined by two
alternative but equivalent approaches: (l) the direct approach, and (2) the
two-sitage approach. The direct appruvach is to maximize the urility funcrion

in the consumed commodities, subject te a full iacome constrainc., This

maximization problem can be represented by the Langrangiaa equation,
(97) L =U(z) + Al(c - PQ - WTH) + AZF(Q,T, Z; K).

The optimal solution is characterized by the condition that the rario of
marginal rate of substitution between any pair of coasumed commodities 1s
aqual to the ratio of their respective relative shadow prices. These shadow

prices, I,
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(98) me=n(e, W, Z; X

are endogenously determined as functions of the input prices, the demand for
Z-commodities, fixed inputs, and the technology parameters.

[n most cases the Z-commodities and their respective shadow prices are
not observable. Thus, it is more tractable to optimize through the iaputs
that go into the production of the basic commodities. The process 1s
accomplished in two stages, Stage one is to dertermine the minimum cost of

. . » - * -
producing the Z~commodities at particular outpuct levels (Z ). That is, to

solve the Lagrangian problem,
(99) L=PQ+WT=+0 7Q, T, 2; X),

such that the cost of production is minlmized for a given techaology. The

solution to this problem gives the short-run cost fuaction,

%
(100) c=c(e, W, 2 ; K),

Fal

where C 1s expressed as a function of the vector of the prices of mareer

%
goods, wage rates or factur prices conditioned upon the output, Z , and

*
capital, K , vectors., Thus, the cost function characterizes the mialmum 2ost

* :
for producing Z , given the other parameters. If course, 1t has properii=s
similar to the cost function for the firm. Applying Shephard's lemma to the

cost function, the derived input demand functions for market goods and labor

in household production are

[s%)
0

(101) Y Q.(p, W, 2; K),
i
(102) %%—-— TH(P, W, Z; X), auad
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aC

3Z.
1

(103) = T[i(P, W, Z; K)

where equation (101) is the demand for market goods, equation (102) is demand
for labor in househpld production, and equation (103) represents the shadow
price; which Hi measures the marzinal cost of outpur Zi'

Stage two is Lo maximize the utilicy fumction, defined in the Z snace,
subiect to income deatermined as a solution ia equation (6). Thar is, ia rhe

sacond stage, the Lagranmgian equation
(104) L= {z) +i[c - C(p, W, Z; KD}

is solved. The solution to this second stage optimization problem yvialds the

demand functions for the commodities, Z:

(105) z, = zj(c, 1) P=1,2, ..., m.
]

The complate sat of the structural aquations cJonstitute the derived demand for
inputs [equations {101} and (102}1, the shadow price function [for sxampla,
2quarion {103)] and the demand functions for Z-commodities [for =xampla,
aquation (103)]. Note that the shadow prices are determined within the
svsCem.

The priacipal zomplication with the household production aporoach is the
nonlinearity of the budget constraint in the Z-commodity space. An ad hoc
approach that can be used to obtaia a linear budget coastraiant is to impose
the assumption of linear homogeneity in Z (constant returns to scale) and to
define the shadow prices, [, conditional on the optimal level of Z*. Thus,

the demand function for the basic commodity, Z., is specified as
]

(106) z.=2.(, 1),
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The demand functions, Zj’ sarisfy the adding~up coudition:
* %
s.n.z.{c,m ) =¢C
J 13

by Eulers theoren, and the Slutsky sign and symmetry conditions (LeFrance
1983). An alternative is to view the technology as nonjoint and linearly

homogeneous in Z (Muellbauer 1974). The cost function then becomes
(107) c = z}cj(P, W, K) Zi’

which 1s independent of the level of 2., Siace Ci is a unit price of commodicy
j, it i1s equivalent to ﬂi = H;(P, W, K). The shadow price is also independent
of the levels of the demand consumption goods for Z. The impesition of the
assumption of additive production functlons renders the model simple to
estimate but restrictive in behavioral implications (Pollak and Warcher

1975).

There are fwo variancs of the household production theory: rthe comnodicy
characteristics {(Lancaster 1966) and the production function approaches
(Becker 1965, Murh 1964, and Michael and Becker, 1973). The latter can be
specialized to the farm household productiva-consumption decisioa nrodlem.

The Characteristics Approach

According to the characteristics approach, the consumed Z-commodicias:
represent objective features of market goods. Consumers buy commodities, not
for the commodities per se, burt for their characteristics, the primarvy objects
of choice. The decision to allocate income, for example, to food purchases
reflects a conscious and rational! affort of consumers to purchase a desired
mix of nutrients.

The Lancaster model is similar ia specification to equation {96}, The
consumed Z-commodities are charvacterisrics transformed from purchased market

goods. A linear transformation function is assumed where
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(108) Z., = %h,. Q.

1

and bii reoresents the quantity of the jtn characteristics provided by one
unit of market good 1. . These characteristics are measureable, objective, and
the same for all zonsumers.

The demand for the characteristics can be derived by the linear
optimization procedure discussed above (Deaton and Muellbauer 1980a). Fron

the assumption of constant returas to scale,

(109) P, = zi.b..,

where the price of marker good i, Pi’ is a weizhred linear combinartion of the
characteristics of zood i. That is, the nrices of market goods reflacr the
values of the characreristics, Since bji's are assumed constant and
ohservable and the P's are known parameters, =quation {9) can he solved (for
iaterior solutions) to determine the implicit prices of the characreriscics,

The main limitations of the Lancaster mod=! are (1) the assumprion of
tinear consumption technology (Lucas 1975);7(2) the assumptilon that the
atility function depends upon the level of characteristics aad oot on their
distribucion among commodities:; and (3) the nonnezativity of the margiaal
utilicy of characteristics (Hendler [975).

The Production Approach

Like the Lancaster model, the productiovn approach assumes that consumers

derive satisfacrion from the consumption of Z-commodities or characteriscic

o

The consumed Z-commodities are '"monmarket basic commodities™. Leisure time,
for example, is an element of rhe vector of the Z-commodities in Becker's

{1965) pure producer model. MNonleisure rime used in the production of the
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basic commodities is assumed, fmplicitly, to have no comtribution to the
utility of the household.
The production technology is usually assumad nonjoint, and the production
N

of the basic commodities depends on the market goods, labuor, and a given stock

of canital,

(110) z =ZJ.(Q, T

. K).
i

q°

Equation (110) implies thart market goods, Q, and time, TH, can be allocarad to
a separate production process for the outputs Zj. Demands for the consumed
Z-commodities are then derived in elither a two-stage process or directiv
through maximization in the Z-commodity space. An additiomal assumption of
linear h@mogeneity of production in the Z-commodities facilitates simpler
derived demaand functions.

The Farm Production Model: This modal is a specialization of the
household production asoroach. First, it recognizes that a farm househsld
integratas, more fully, both consumption and producrion activities. The
nature of the iategration depends on the commodity markets and production
procasses (Tésfaye 1984). Second, the househeld, as a firm, combiaes inputs
including labor to produce farm output conditioned by a given technology and a
stock of human and nhysical capital stock. The iancome from these oroduction
activities, wag2 income, sales income, and asset iacome flow ro the
households. As a consumer, the household, in turn, allocares income to
alternative coasumption of goodﬁ.

Unlike the simple household model (Becker 1965), the farm household is
not treated as a producer of all the goods that it coasumes. The household

can derive satisfaction from consumption of home—-produced as well as purchased
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market goods. The household maximizes urtility, subject to three coanstraiats,

that is,
maximize U = U(Q, TS Y)
(111 subject to: Q = F<TF’ XF; RF),
= + +
(112) T TL TF TM’ and
(i13) Y =10 +WT, + V.

MM

Zquation {(11l) represents farm technology, where Q and TF are vectors of farm

outputs and inouts, rasmectivaly, and XF is a vector of variahle iapurs with

k. a matrix of fixed farm iaputs. The value T in Equation (112), totai

v
available rime to the household, i1s allocated to leisure (TI)’ farm iaoucs
(T.), aad off-farm wage-work (TM}. Equation (113} is the income equation,
where T(P, R; k), N@Tw, and ¥ represent farm net income, waze incomea, and

avnfarm-nonwage iacome, respectively. Ner income, [, is P.Q - R'KF - T

where P_, R, and WW are vectors of producer prices, variable i1anuc prices, and
wage rates, repectively.

The resulting demaad svstem 1s

(114) Q= D(P , (P, R, V, k)5 ¥)

F‘]

where P is a vactor of consumer prices and ¥ is a vector of housshold
¢
characteristics. A price-transmission equation can be us=d in the demand
system £o connect coasumer and producer prices.
The distinctive feature of this farm household demand structure, compared
to equation (4), is the presence of prodﬁction parameters, The iacome

aquation serves ag a link betwen production and consumption in the model.

Full characterization of these farm household demand functions requires all
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price elasticities and the elasticities associated with levels on factor

endowments, technalogy, and household specific characteristics.,

Food Demand Studies on Indonesia
The food consumption patterns in Indonesia exhibic distinct features and
variations by reglon, season, and socioeconomic characteristics {renort
#]~Indonesia, 1985).

1. Food is the maia share of total household expznditur=. An avarag=s
Indonesian household has a food budget share of A8 percent
(Chernichovsky and Meesook, 1984),

2. The shares for the staple c¢rops, that is, rice, corn, cassava,
potatoes, and wheatr, account for no less than one-third of the food
hudger.

3. Among the stanles, rice is dominant. Households in everv regiosn
snoend, on average, at least two-thirds of their staple food budgers
on rice, The share of rice above this minimum varies denendiag an
the availability of the other staples. Next Lo rice, for zxample,
maize and cassava are important crops in Central Java, Yogyakarra,

Maluku, and Irian Jaya,

©~

Compared with the other staples, the dist is centered mor= on ri:g ta

urhan than in rural areas,

5. The share of the staple crops ia the food budger declines as rthe
average lncome rises. At the same time, the high income groups read
ro consume larger quanticies of rice compared to low income groups.

6. FExcept in urban areas where nonrice crops are less impourtant, Lhe

secondary crups play more of a stahilizing role in maintaiaiag the

food consumption level in rural areas.’
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Saveral studies have estimated the demand elasticities for the staple
crops of Iadonesia. Timmer (1971}, using the 1957 Suseanas Survey, estimated
the expenditure elasticities for rice in rural and urban Java. Boedino (1978)
estimated price and income elasticities for forty-one commodity grouns using
the 1969/70 and 1376 Susenas Surveys. Hedley (1978), Timmer and Aldermaa
(1979}, the-World Bank [in Dixon (1982)], and Dixon, in collaburation with
Anwar and Mears [in Mears (1981}], also estimared sepérately demand
elasticities based on the 1976 Susenas Survey. Further, Chernichovsky and
Meesook (1984}, using a more recent Suéenas, have estimated demand
elasticities for fourteen food groups. The World Bank report (1983) also
contains demand elasticity estimates from time series daca. All elasticity
estimares, except those from the ¥World Bank (19813} are from cross secrion
data.

Selacted demand elasticity estimates from these studias are presentad in
Table 2. Specifically, Tasle 2 shows the data source, the demand systenm
specification, and the regional and income breakdowns for the esrimarad
zlasticities. The studies vary greatly in time, commodities covered,
commodity aggregation, classification of income groups, demand svstems
specificarions, and estimation procedures.

Hedley (1978) used data collected in the sscond rouand of the 1975 Susanas
Survey., He specified ten commodity groups and disaggregated by regioan
(Java/outer Java) and by location (rural/urban). Ricze and other stapl= crups
wera aggregated in a cereals category. A linear expenditure system was used
to estimate expenditure elasticities for all of the commodity groups. The
World Bank study of 1978 [in Dixon (1982)] used all of the 1376 Susenas
expenditure survey. Following Hedley (1978}, the data were partitioned by
island group and location. Fach partition of the dara was further divided by

income group, hased on par capita monthly expendituras (Table 2, Column 7).
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The approach of Timmer and Alderman (1979) used a similar classificarion
system to that adopted by the World Bank (1978) [in Dixon (1982)]. The
difference was ghe cut~off poiats for nartitioning the sample by iacome group.
Two staple crops, (rice and fresh cassava) and one diet component (calories)
were iacluded. A double-log-quadratic function was used to estimate price and
axpenditure elasticities. A covariance analysis was applied, in addition, to
isolate rhe effects of spatial and seasonal variations ia consumption
responses.,

Cheraichovsky and Meesook (1984) extended the work of Timmer and Alderman
{1979) by estimating demand =lasticities for fourteen food groups and e2lzven
diet components. The estimactes include expendirure elasticities for the
staple crops and calories and protein. Separate elasticities were esrimared
for populations deficient in calories. A log-linear procedure was appliad {2
the three-round 1978 Susenas Survey to generate these results.

Dikon (1982) estimated price and expenditure elasticities for rice, fresh
cassava, dried cassava (gaplek), and sweet potacoes. The 1975 Susenas
2xpendirure survev was the data hase. Like most of the previous studias, rhe
data were partitioned by island, rural and urban areas, and income
{zonsumption) groups. But unlike the other studies, the grouping of the
population was by caloric intake level. Three calorie coasumption pooulatian
graups were identified using daily totals: less than 1755 k calories, 1755 o
2300 % calories, and over 2300 k calories. The objective was to group the
population by equivalant calorie consumption, regardless of income., The
estimation procedures then applied were, by and large, similar to Timmer and
Alderman (1979).

The results of these studies are not, in general, directly comparabiz
rechnically. However, they are comparable in the sense of their potential

applicarion in food and agriculture policy issues. Still, caution should be
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exercised in jJointly applying and iaterpreting consequences these
coefficients for food and nutrition policy. Notwithstanding these
qualifications, however, useful structural and policy inferences can be drawn
from these studies. It is emphasized that these studies reprasent the present
empirical bSasis for food policy analysis; and while not directly comparable
theoretically, they do have the same policy focus.

Rice: The cross=-section based expeaditure elasticities for rice for all
Indonesia range between 0.47 and 0.69. These estimares are higher rhan those
estimated from time series dara (0.20). Desoite the variations in the
alasticiries, all the coefficients suggest that rhe consumption of rice
increases with income, but not pruportionally,

The zxpenditure elasticicies for rice are, in general, lower in uarban
arzas, For example, according to Timmer and Alderman (1979), the coeffiziants
were 0.58 and 0.27 for rural and urban areas, respectively. The coefficients
appear to fall much Faster as income rises within Java thaa for the off-Java
islands. This pattern is consistent with the iacreased diversitv of {sods in
urban araas.

The estimarted expenditure elasticities for rice give a general view of
the income—-consumpzion relation. The income =2lasticities are positive for all
income groups. The iacome-specific expenditure elasticities for all Iadoaesia
range betwaen 0.98 and 1.16 for the poor, and 0.19 and 0.28 fur the higher
income groups. The urban expenditure elasticities are low for all income
groups. These estimates range between 0.83 and 1.52 for the rural poor and
0.36 and 0.96 for the urban poor. Among the upper income groups, the
coefficients vary between 0.13 and 0.29 in rural areas and ~0.12 and 0.03 in
urban areas.

Rice is a superior food among the poor in rural areas. Because of the

increasing diversity of foods and a decliniang share of rice ia the food hudgar



with rising income levels, the expenditure elasticities are lower for higher
income groups. For regions, the studies suggest (except Chernichovsky and
Meesook 1984) that the income elasticities for Java are lower than for the
off-Java islands (World Bank 1978, in Dixon 1982; and Dixon 1982).

Over the years, these elasticities have shown a pattern of decline with
time. In rhe years between 1947 and 1978, for example, the rice expendicure
elasticities fell from 0.44 (Timmer 1971) to 0.15 {World Bank 1373) for urban
Java, and from 0.74 (Timmer 1971) to 0.56 (World Bank 1978) for rural Java.
For Indonesia as a whole, the elasticities declined from 0.69 {Boedino 1978)
to 0.47 (World Bank 1978) for the period betweea 1976 and 1978. Such a trend
is likely to continue as the country experiences a rising level of per canita
income.

The estimated own-brice elasticiries present a less conclusive pictur= of
consumption behavior. However, the studiess provide noticeable patterns.
First, rice consumption responds to changes in relative prices. Second, the
own-price =lasticities are all negative regardless of location and income
partition. Third, the own—price elasticities decline in absolute terms as the
averagz income level rises. This pattern is possibly associated with the
rice-centered staple food consumption of high iacome groups. Finally, the
absolute-price elasticities based on cross-section data are higher than those
from time series dara,

Cassava: The expenditure elasticities for fresh cassava range between
0.26 and 0.29. For dried cassava, consumed largely by the rural population,
the elasticity is -0.62 (Dixon 1982). The expenditure elasricities for cassava
are positive for the low and medium groups, but, regardless of the lacation,
negative far high iancome groups. On a regional basis, the elasticities are

larger in off-Java than Java (see Chernichovsky and Meesook 1984), Cassava,



Table 2: Selected Own Price and Expenditure Hlasticities for Sraple Crops ~ Indonesia
Dara Demand Country/ Income Group Elasricity
Study Source System Region Location Crop ('000 Rp/Pop/month) Price FExpenditure
T{mmer Susenas-— * Java Rice 0.69
(1971) IT(1967) Rural LN, 0.3 (.92
0.3-1.0 0.63
GR. 1.0 (1. 34
AV. 0.74
Urbhan
LN. 0.3 0.75
0.3~1.0 0.44
GR. 1.0 0.13
AV 0,44
Boedino Susenas=— LES Indonesia Cereals

RN



Table 2: Selected Own-Price and Expenditure Rlasticities for Staple Crops -~ Indonesia
Data NDemand Count ry/ Income Group Elasticity
Study Source System Region Locat ton Crop ('000 Rp/Pop/month) Price Expenditure
Timmer Susenas-— * Java Rice 0.69
(1971) 110(1967) Rural LN. 0.3 0.92
0.3-1.0 0.63
GR. 1.0 0.34
AV 0.74
Urban
LN. 0.3 0.75
0.3-1.0 0.44
GR. 1.0 0.113
AV 0.44
Boedino Susenas— LES Indonesia Cereals
{1978) [V(1969- Rural -0.68 0.71
1970) Urban -0.51 0.50
Baowding Susenas-— log Indonesia Rice -.61 0.69
(1978) IvV/v linear Corn, fuber
(1976) & rool crops ~-.26 0.30
Hodl ey Susenas— LES Java Cercals
(1973) v(t976) Rural 0.56
Urbhan 0,24
Out er—-Java
Raral 0.64
Urban 0.39
World Susenas-— * Tondonesia Rice
Bank v(1976) LN. 2.0 0.98
{1978) 2.0-3.999 0.4l
4.0~7.999 0.13
GR. 8.0 0.19
AV 0.47



Table 2 (continued)

Dat a Demand Count ry/ Income Group Elasticity
Study Source Systen Region Locat ion Crop ('000 Rp/Pop/month) Price Expeanditure
Java LN. 2.0 0.96
2.0-3.999 0.58
4.0-7.999 0.32
GE. 8.0 .16
AV. 0.49
Rural
LN. 2.0 0.99
2.0-3.999 .62
4.0-7.999 0.138
GR. 8.0 0.24
AV 0.56
Urban
LN. 2.0 0.46
2.0-3.999 0.25
4.,0-7,999 0.12
GR., 8.0 0.07
AV, 0.15
OFf-Java LN, 2.0 1.04
2.0-3.999 0.67
4.0-7.999 0.34
Gr. 8.0 0.22
AV, 0.44
Rural
LN, 2.0 1.15
2.0-3.,999 0.68
4.0-7,999 0.33
GR. 8.0 0.29
AV, 0.49
Urhan
LN. 2.0 0.90
2.0-3.999 .55
4.0-7,999 0.42
GR. 8.0 0.03
AV, 0.32



Table 2 {conrinued)

Dara Demand Country/ Income Group Elasticity
Study Source System Region Location Crop {'000 Rp/Pop/month) Price Expenditure
Timmer & Susenas-— lag Indonesia Rice
Alderman v(1976) linear LN. 2.0 ~1.92 I.16
(1979) 2.0-3.0 -1.48 0.92
3.0-5.0 -1.16 0.68
GE. 5.0 -0.74 0.28
AV -1.11 0.53
Fresh Cassava
LN, 2.0 1.28 - 0.99
2.0-3.0 -0.82 0.68
3.0-5.0 -0.94 (.39
GE. 5.0 -0.78 -0.08
AV, -0.80 0,139
Rural Rice
LN, 2.0 -1.33 1.17
2.0-3.0 -0.99 0.92
3.0-5.0 -0.82 0.70
GE. 5.0 -0.61 0.36
AV -0.84 .58
Fresh Cassava
LN, 2.0 -1.26 0.99
2.0-3.0 -0.81 0.68
3.0-5.0 -0.94 0.139
GE, 5.0 -0.78 -0.,05
AV. ~0.91 0.41
Hrbhan Rice
LN. 2.0 ~1,32 0.997
2.0-3.0 -1.06 0.76
3.0-5.0 ~0.92 (.53
GE. 5.0 -0.72 0.07
AY -0.81 0,27
Fresh Cassava
LN, 2.0 -1.27 0.84
2,0-3.0 ~0.,81 .52
3.0-5.0 -0.94 .27
GF. 5.0 -0.78 -0.37
AV, -0.86 ={.05



Table 2 (continued)
Data Demand Country/ Income Group Flasricity
Study Source System Region Locarion Crop (000 Rp/Pop/month) Price Expendirure
World * * Indonesia
Bank Rice -0.15 0.20
(1984) Corn -2.27 -0.21
Wheat -0.53 0.99
Cassava ~-0.19 0.20
Sweet
Por atoes -0.47 ~-0.02

U
o



Table 2 (continued)

Dara Demand Country/ Income Group Elasticity
Study Source System Region Locat ion Crop ('000 Rp/month) Price Expenditure
D. Cherni- log Java Rice
chovsky Susenas-— linear LE. 12.999 3.02
& Meesook  VI(1978) 13.0-23.999 0.91
(1984) GE. 24.00 0.03
Corn
LE. 12.999 -0.62
13.0-23.,999 -0.43
GE. 24.00 0,20
Wheat
LE, 12.999 0.06
13.0-23.999 -0.03
GE, 24.00 0.94
Cassava
LE. 12,999 0.24
13.0-23.999 0.79
GE. 24.00 ~0.07
Poratoes
LE. 12.999 0.54
13.0-23.99¢ 1.24
GE., 24,00 1.67
Off-Java Rice
LE. 22.999 [.15
23.0-35.999 0.40
GE. 36.000 0.05
Corn
LF. 22.999 ~0.29
23.0-35.999 -0.13
GE., 36,000 0.57



Table 2 {(continued)

Dacta NDemand Country/ Income Group Elasricity
Stuady Source System Region Locat ion Crap ('000 Rp/month) Price Expenditure
Wheat
LE, 22.999 0.42
23.0-35.999 1.22
GE. 36.000 1.67
Cassava
LE. 22.999 0.37
23.0-35.999 0,72
GE. 36.000 0.11
Por at oes
LE. 22.999 ' 0.67
23.0-35.999 1.67

GE. 36.000 1.63



Table 2 (continmed)

Dat a Pemand Country/ Calorie Level Elasticity
Study Source System Region Locarion Crop ('000 kcalories/day) Price Expenditure
Nixan, Susenas-— * Java Rice
Anwar, v{(1976) Rural LN. 1.755 0.97
& Mears 1.755-2,300 0.36
in Mears GR. 2.300
(198 1) Drban
LN. 1.755 0.37
1.755-2.300
GR. 2.300
Off-Java
Rural LN. 1.755 -1.9 1.52
1.755-2.300 ~1.58 0.58
GR. 2.300 -0.88 0,28
Urban )
LN, 1.7553 -2.,05 0.96
1.755-2.300 -0.81 0.135
GR. 2.300 . ~0.80
Nixon Susenas~ log Java Rural Fresh Cassava
{1982) v(1976) linear LN, 1.755 .85
: 1.755-2.300 0.12
GR. 2.300 . ~0.63
AV, -0.81 .28
Gaplek ‘
LN. 1,755 0.83
1.755-2.300 -1.02
GR. 2.300 -2.90
AV, -1.86 -0.62
Sweet
Por at oes LN. 1.755 .96
1.755-2.300 0.39
GR. 2.300 -~0.80
AV. 0.64
Urban Fresh Cassava
LN. - 1.755 0.09
1.755-2.300 -0.28
GR, 2.300 -0.65

AV, -0.13



Table 2 (continued)

Dar a Demand Count ry/ Calorie Level Elasticity
Study Source System Region Locat ion Crop ('000 kcealories/day) Price Expenditure
Sweet
Por atoes LN, 1.755 0.46
1.755-2.300 ~0.15
GR. 2.300 -0.78
AV, -2.69 0.09
Key: *: unidentified
LN: <
LE: <
GR: >
GE: 3 W



56

ia short, appears to be consumed mainly by the low-income, rural population,
The generszl nattzrn of elasticities suggests that cassava 1s an inferior
zood.

Other staples: According to the World Bank (1983), the expenditure

elasticity for sweet potatoes is dn average, -0.02. This estimate, from time
series dara, implies that consumers reduce thelr consumprlon of sweet potaroes
as their incomes rise. Dixon (1982}, Qsing 1975 Susenas data for Java, fouund
expenditure elasticities of 0,64 and 0,09 for rural and urban Java,
respectively. Across income grbups, however, the elasticities are negative
for upper iacome groups. Dixon (1982), therefore; suggests thar swzet
potatoes are the inferior crop only among the wealthier groups.

Chernichovsky and Meesook (1984) combine swéet potatoes with potaroes,
rargo, and sagw and enter all as '"poratoes” in their model. They fiand the
elasticities to be positive both ian Java aund on off-Java islands regardlass of
income levels. And, contrary to the case of sweet potatces, the expenditurs
2lasticitias increase with iacome.

What 13 to be lzarned from these demand elasticity estimates?

(1} The majority of the studies have centered on the principal food

crop--rice.

{2} Expenditure elasticities, for rice in particular, anpear to decline

with Cime,

(3) Price elasticity estimates are largely limited to own-price effects.

Cross-price elasticity estimates are absent or highly erratic in
value.

(4) The double-log demand system has been widely used in estimating

demand parameters. Thais specification, despite its couvenlence,

imposes restrictive assumptions on preference structure and is not
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consistent except under highly specialized assumptions, with demand
theory and uncecessary in analyses of survey data.

(5) The studies have abstracted from the interdependency of consumption
and production decisions. This may be particularly restricrive for
farm households that retain part of their ocutput for own
consumption.

(A} No systematic linkages have been developed between food consumption

and nutritional status

Closing the Gap

The currant proiect has the objective of estimating probable effecrs of
policy changes in food consumption patterns and nutritional status, This
entails

(1) understanding consumption patterus of households with differens

socioeconomic characteristics,

(2) identifying their nutritiomal status, and

(3) estimating food and/or nutrition demand parameters.

Using these resulté, a linkage between policy driven price changes ro
food consumpﬁion patterns and nutrition status will be established,

Three main considerations will be used ia choosing soecific empiricalr
demand systems to be appiied. First, the demand systems will be consistent
with the consumer demand theory. Second, the asolied demand systems will be
flexible, yet simple enough to be estimated and adapted rto the data for
Indonesia. Third, their rheoretical structures will permit generation of
market demand systems consistent with the individual demand systems. The
empirical models reviewed ia this report will be esvaluated and applied on the

basis of these criteria.
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The food demand models will be estimated for different levels of
commodity aggregation., In the case of rice and 6ther secondary staple crops
{cora, cassava, and potatoes), there will be separate demand parameters for
each crop. Given the importance of these commodities ian the Indonesian diet
and their priority in food policy programs, these parameter estimates ar= of
prime importance for the planned policy analysis, Other commodities will be
grouped into composite products and their respective demand parameters will he
estimated.

The household production approach will bhe used as a theoretical Hase in
devaloping empirical nutrient demand specifications. First, indices of
nutrient availability will be estimated. Second, a two-equation i1acludiag the
Eagel curve for food cost and tndices of nutrient availability will he
estimated. Finally, the availability of the selected micronutrient will he
linked to the indices of nutrienr availability. The estimation will be
joiat reflecring the likely simultaneous nature of food and autrition
choices.

farm

The research approach will be ro broadly categorize the samplz iaro
and nonfarm households. This distinetion permits dealing separataly with
farm and nonfarm households. The nonfarm households will be further split
iato urban aad rural households. These latter groups are treated as If
consumption cholces are made as conditioned by aan exogenous lncome.

For the farm households, the household production function approach will
be adopted in developing the demand parameters. This model recoguizes the
interdependency of coasumption and production choices, but assumes thé

decisions are separable. That is, decisions flow in one direction—-production

linked to consumption via the eandogenously derermined inacome,
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The empirical significance of the farm household productiocn modei has
been documented eslsewhere (Tesfaye 1984; Singh, Squire, and Strauss 1985).
. UInlike the conaventional demand system, this model admits farm output, input
price, and production parameters in the consumption choice decision, Tabhle 3
shows selected results obtained with this demand framewark., 0Observe ia Table
3 that production parameters have sizable iafluence on food cunsumption
patterns. Note that with this framework, it 1s theoretically plausidle for
the demand curve to be positively sloped as indicated by the sigas of the
coefficients in Table 3. The property of demand funcrions for food in the
integrate production-coasumption model has far reaching implications on food

aolicy in low income agricultural countries like Iadonesia.
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Table 3. Selected Food Demand Elasticities Under Variable Iancome Hypothesis

Demand Dwn  Wage Family Size of Land
Commodiry Country System Price Rate Labor Forge Dependents Quality
Rice Korea LES .0l .0l - -= --
Malaysia LES .38 -.08 b .23 -=
Sierra Leone QRS -.h6 .37 - - .01
All Food .
Crops Japan Wp LLES -.33 15 .07 4 .19
wNF .32
Taiwan .22 -.03 .84 L4 3
Keys: LES (Linear Expenditure System)

LLRES (Linear Logarithmic Expenditure System)
QES (Quadratic Expenditure System.

Wp = Farm Wage

WNF = Hon~farm Wage

SOURCE: Singh, Squire, and Strauss (1983)
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