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AGRICULTURAL HOUSEHOLD INCOME AND EMPLOYMENT
A preliminory analysis for Rural Java

M.Husein Sawit and Dennis T. O'Brien
I. Introduction
The Problem
The aconony of Indonesis ha,  expanded rapidly over the
gast w3 degades. Mazrs  lavel data wndicate an
amproverent L the otandard of living (SNP per capita)
and a redurtion in the nunber persous below the poverty

ne. Hiwever, tnere L8 wvery little information at the

2
B

houseneld Level on the impacts of developrent on incone
and erp.oyrent level hence these 18 only a iimited basis
for  evaluating  the overall guzgess the goverarent
develcprent gprogram.  Without an  understanding of the
effect at the micro Level there i also the danger that
future pragram ray nct be soundly baped.

Rural households in  Java, like those in rmany other
developing countries, earn their incores frsm many
agLivities ‘AgriTuasture, farm labour. and  non~
agriculture:. In agrisulture they produce mulzi-crops
(food creps and cash crops). f£ish and livestock during a

year. Part of sheir agricultural preoduction, espesially

fan

(¢

creps irige and palawila as pecondary cropsi. is

consumed by the family and pars is sold to the market.

* Paper presented avw the conference of Australian
Agriculturas Ezoncmics Seciety. University of New
England, Feoruary 12-14. 1991, This paper i part 2f a
coilaborative resgarch proiect between the Contere £
Agro-Cuzio Ezsnomiz Regearch of Indenesia and Uney
of Wollongung: cponoored by whe Australian Centre
Internaticnal Agridu.taral Regearch.
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* FhD student and Senior lesturer, respectively.
Separtrent of Elononuics. the University of wollongong.
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This 1o alse true of household labour which is used on
their farmg Dut is often alos engaged in a wide range of
gther arsivities. Households part of  sheir labour
reguivoment 18 pought from the labour market while part
L0 prowvided by the family. The households fag: complex
decissiens  gongerning producticn, allecation of family
sabour and consumpticn. However, mogt studies concerning

Agricuitural nousehosds Wn Indonesia, have assumed thar

households behave erther as pure congumers or pure
;:ammmzﬁ as poctulated by necclagsical egonomics. FPor

example, on the production oide, gee among others:
Kasryno (19835}, Hutabarar 71986): Simatupang {1986} and
an the cenosumpticon side, see among others: Suryana and
Rachman (1986). Sudaryanto (1980).

The usual analyses, do not provide a sufficient
Tramowsrk to understand the c-omplexity of rural
hougsehold behaviocur in Java where the household is both a
producer and consurer in several markers.

The intenticn of v*his paper is o intergrate both
the production and consumpticn units of rural households
into a theoretical framework as developed by Lau, Lin
and Yotopoulss (319780, and Barnum and Sguire{1979}.
The main purpese of this paper 18 to evaluate the effects
alternative pricing gpolicies for inputs and oulputs on
different household types. The analysis examines: (i)

nousehold income., (ii) household labour supply, (i)

3 Pure consumers mean that they purchase almost all
commodities from the market, while pure producers mean
that they buy all inputs ard sell almost all outpur o
rhe markes.



household agricultural demand and narketable surplus of
agricuitural product.
Study Area and The Data

The Jiranux River Basin (CRB! is cne of the largest
river basins in Java, and the largest river basin in West
<ava., Like other river basing in Indsnesia, the area is
hetercgenesus., ot only in terms  of  big-physical
conditicons such as elevaticn, cemperature, rainfall, soil
Type bBul 4ig0 Ln terms gogio~economic factors.

in 1978, the province of West Java consisted of
3,910 wvillages of wich twenty percent were in the CRB.
The IRB  includes five districs  (Sarut, Sumedang,
Mazasengka, Jirebon and Indramayu). The data uged in
this analysis  corme from 313 rural households spread
ATroSs SixX villages in each of the five districzs of West
sava. In this paper only 169 owner-operators and tenant
farmers are analyzed. Share-croppers are exciuded in the
analysis.

The data which were collected in 1984, includes
information on agricultural preduction: fosd creps. non-
food crops. iivestock and fishpond: labour used both in
agricultural and neon-agriculsural activities:; non~
agriculuural inccome: household consumption ¢f both irs
own  preduction and rmarket goods; and land-tenure. The
study is a preliminary analysis and concentrates on  one
Srop. rice. as the inportant food corop in many parts of

rural Java:, and one crop-seaseon (the dry season, 1981y,



Household Production Theory

The ryural household :5 assumed to maximise the value of
LTS szalicy function fegquation 1) subject to three
CORSLrainis namely: preducticon {equation 2}, time
‘equaticen 3) and  income {(eguation 4).

The housenold utility function is:

U = ULR,C.Miay) R §
Subject to three constraints are:

2= Q{L.F1AK} exed

D= R Fl ared

M= plQ-C) =Wy (L-F) ~wW.F +0 .4

where:

.M = commodities consumed by menbers of
the family:; ownfagricultural product {C) and
purchased commodity{M).

R = leisure {time consumed by household members)
or non working tine.

2 = agricultural curput produced by the houszhold

L..F = variable inputs:labour{L) and fercilizer(F) used in
production.

¥, A = fixed inputs: capital{k) and area of land
cultivated{A)

o) = price of agricultural output

g = price of market commodity

w = price of labour (wages)

We = price of fertilizer

D = gotal time available £or household

Fy o= family labour work on their farm

0" = other income received by the household such as
remitrances, reat etc.

a, = nousehnld characteristics such as family

wurkersial}. depandent{az) and age of head of
household {aB}

The three constraints can be reduced to one constraint by

substituting eguation 2 and 3 into equations 4. Then the
Lagrangian {G)} function becomes:

G =UMR.C.M:a 3+T {pQIL, FiA K) ~pC-W, L+w, (D-R) ~W F+0-qit}

sesB



Differentiating equation 5 with respect to R, M, C,
L and F and setting each of them equal to zero yields

six equations with six unknown variables:

8U/8R -le =0 2B
dU/d¢ ~-Tp =0 R |
dU/%M -I'gq =0 v 8
pdQ/SL - wl=0 a9
pdQ/SF -~ We=0 ...10
pPQ(L,F;A,K) -pC 'wlL+wl(D—R)-wﬁF+O-qM =0 ...11

If it is assumed that second order conditions for
maximisaticn hold for equation 5, then equations 6, 7
and 8 are the standard forms of the demand equations for
each commodity. Equations 9 and 10 are the standard forms
of input demand functions under profit maximizing

conditions. Equation 6, 7 and 8, give:

Ur/Um=W/q e 12
U./U,=p/q .. .13
Where Ui=6U/6i (for i=R,C and M)

Rearranging equation 11 gives
pQ(L.F:A,K)~wL—wa+wD+O = E = gM+pC+wR ... 14
where E = expenditure
The left hand side of equation 14 can be written as
E= @I +wD+0 ...15

where: 1 = pQ(L,F;A,K)- wL- w_F

f
The right hand side of equation 15 is "full income" as
introduced by Becker (1965). Full income consists of
profit (M), imputed value of household stock of time
(wD), and other income (0). The right-hand side of

equation 14 1is total expenditure {(E) for three



commodities including leisure time (R). The wvariable E
is not constant as assumed in the standard demand theory.
This variable becomes a function of profit and total time
available for household (D) or as a function of output
price, price of inputs, output level and time. These may
be formulated as:
E=E({I,D), or E=E(Q,p,W.Wg.D) ...16

The household demand function for each commodity is

i=i{w,p.q,E) for i=R,C and M ...17

where E is allowed to vary.

From the equilibrium position of households, {both
in consumption and production sides), <changes in
household behaviour can be predicted in response to
changes in the economic environment or economic
variables, using comparative static analysis. The
important feature of the household production theory
is changes in exogenous variables such as output prices
or technology, which can influence the production and
consumption side in different ways (Barnum and Squire,
1979). Consumption behaviour is not independent of
production behaviour. Changes either in input-cutput
prices or production (technology) will influence the
profit which then alters the consumption behaviour. By
contrast, changes in commodity preferences and income do
not affect household production decisions.

II. Profit Function Model
In this study. Cobb-Douglas and Translog profit

functions are estimated. However, only the resulté for



the best model, as supported by econometric estimates
from the data set is presented.
The Cobb Douglas Case
The normalized C-D profit function with m variable
inputs and n fixed inputs may be written in log form as
Inm =lnay+3Za; lnw, +3 By In K, ...18
for i=1,2...n and k=1,2...,m
where:n'=n/p, w*i=wi/p and K is fixed input.
The 1input demand function can be derived using
Hotelling's lemma:

X, = - an'/aw'.

i i ... 19
The factor share of the itn input to total profit is:
w *
(w i xi)/{n ) = - ay for i=1,2...n ... 20

Rewriting egquation 20 in log terms, the input demand
function becomes
1n x,=1n (-a;) + 1n n - 1n w*i (for i=1,...,n) a2

The output supply function <can also be derived
from the C-D profit function. As we know that

n' = Q' - X
then the output supply4 can be written in log terms:
lnQ'y = 1n 0 +1n (1- 5a;) (for i=l,....n) R Y

The Translog Case

The general case of a normalized restricted translog
profit function in log terms for a single output is

* * 3 *® ;]
inll = %, +2a. lnw i +%Ezrih inw ilnw h +XEZ¢ik lInw ilnz

i k

+2Bk ank + %22¢kj ankanj L0023

4 This equation is derived after estimating profit and
factor share equations (equation 18 and 20).



where:

*x

1 = restricted profit (total revenue less total variable
. cost) normalized by output price (p)
w = price of variable input normalized by output
price({p)

The input demand function can be derived using
Hotelling's lemma:
xi=—5n /6wi ve .24
Factor share for input i (Si) becomes
si =ui+zrih inw n +2¢1k ank cve25
The 1input demand function from the Transleg profit

function, may be written in log terms, it is:

in x; =1nn - :mw"i + 1n (-61nn‘/1nwi) ...26
The output supply 1is
Q = n u—zm.nn"/mnwi) .27

The output supply function can be expressed in log terms

as.: - "
1n Qs= Ino + ln (1-3251nn /élnwi) ...28

For estimating purposes, like C-D model, the Traslog
profit function alsc has only two equations (prcfié and
factor share equations) to be estimated, whilst the
output supply equation is derived from them,

Estimated Profit Function

Firstly, the translog profit function was estimated.
This function becomes the C-D case if all the second
coefficients of equation 23 are zero, An F-test was
conducted to test the hypothesis that Tih=¢ik =¢Rj=0.
The computed F* was F'=0.523 while the critical F value

was FO 05(10,290)=1.83. Therefore it was concluded that

the data support the C-D profit function specification.



The normalized C-D profit function estimated in this
study is of the form:
- " »
In It =1na0 *allnw +aflnwf +aalnA+Bk 1nkK +e1 .29
wheyge:
|5 is roral revenue less variable cost (cost of
labour and fertilizer) then normalized by paddy
. Pbrice.
W , is wages per hour normalized by paddy price.
W is price per kg of fertilizer (nitrogen
and phosphate)} normalized by paddy price.
A is area of sawah land cultivated (Ha)
K is value of capital {in Rp). This includes
bullock/tractor, seed, pesticide, interest
e, is error terms
Factor shares equation for ctwo variable inputs: Labour (L)
and Fertilizer(F) are:

k3 x
-w JL/IT = ¢, + e2 ... 30

* »* -
“We /M = Qg + eq c..31
where:
L is labour used (male and female) both family and hired
labour in production (in hours)

F 1is fertilizer used (nitrogen and phosphate) in kg
e,.e5: are error terms

Coefficient a, appears in both the profit <function
(equation 29) and the factor share for labour equation
{equation 30), and Qg appears in the profit function
(equation 29) and factor share for fertilizer equation
(equation 31 ). In order to get efficient estimator,
both equations (29 and 30 or 29 and 31) have to be
estimated jointly using Zellner's Method or SURE
(seemingly unrelated equation model). SURE was
estimated with unrestricted and restricted estimations.

For restricted estimation, the profit maximum was

tested first for two variable inputs. The conclusion was

that both fertilizer and labour were used under profit




maximizing conditions. Secondly, constant return to
scale (CRTS) was also tested, and this test lead to the
acceptance of the hypothesis that CRTS occurs (F*=0.952 <
FO.S 1,311=3.84). Then the profit maximizing and CRTS
conditions, were imposed as restrictions as seen in the
last column of Table 1

The output supply function which is derived from C-D
profit function (equation 29) is in the form:

In Qs = 1n aj + a; 1n(w/p) *ag 1n(we/p)
+ Ba In A + Bk ln K+ ln(l—al-af) . e 32

The output supply and input demand elasticities were
computed under CRTS and profit maximising conditions. The
set of elasticities5 computed is shown in Table 2

From Table 2 we can conclude that;
(1) an increase in paddy price will serve to increase
paddy output supply, and increase labour and fertilizer
use. The most important effect for farm households 1is
that paddy price increases will lead to an increase in
profit from rice. If the paddy price rises by 1%, the
farm profit will increase by 0.5%.
(ii) increasing wages or fertilizer price will decrease
output supply and input demand. Labour demand with
respect to wages is highly elastic (1.352), as is the
fertilizer demand with respect to fertilizer price
(1.11).
(iii) Fixed input level, especially land, has a positive

effect on output, as well as on labour demand. If land

5 see Appendix:1l

10




area cultivated is increased by 1%, demand for labour,
fertilizer and output supply will increase by 0.9%.
III. Demand Systems

Neo-classical economics postulates that an
individual or household will maximize utility subject to
a budget constraint. Using this postulate, the demand
function for a commodity can be derived.

Suppose an individual faces the following utility
function for a set of commodities (q):

U=U(q1,q2,...,qn) . ..33
subject to a budget constraint (E):

E=p,q,*Pydy*+...+p q, (for i=1,2...,n) .e. 34
where by is price of the ith commodity.

Using a Lac¢:angian function, we can derive a utility
naximizing equation for each commodity (qi). Then the
Marshallian demand function for the .’Lth commodity and
marginal utility of money {(t) can be derived as.

q;=q; (p; . Py, E) for it j=1,2,....n .35

T=Qi(pi:pj.E)

Substitution of demand functions 235 into the direct
utility function 33 or applying the duality concept
between prices and quantities in demand theory, we obtain
indirect utility function:

U=U(pi,E) for i=1,2,...,n ...36

Lau, Lin and Yotopoulos (1978) proposed the indirect
utility function as transcendental logarithmic function
in terms of variables normalized with expenditure (E)

as;

Ln U*= A + Zai in p*i+ %Ezﬁij In p*i lnp'j v 37

11




where p*i=pi/8 and the function satisfies property
symmetry (ﬂij=ﬁji); Engle aggregation (Eai=—l) and
homogeneity (ﬁij=0).
The commodity exgenditure function can be derived
using Roy's indentity:
p*;4y = -&1ln U~ /&ln p*y ...38
Equation 38 becomes the LLES (Log Linear Expenditure
System) that is:
- pray =ay ¢t zBij In Dy ... 39
Commodity Demand
The LLES functional form (including household
characteristics:al,az,aB) of three commodities;
{(leisure(R), paddy (C) and non-farm goods,M) are:
*Rw*= a Blllnw'+ Blzlnp*+ Bl3lnq* +e11 lna1 +
€12 1n ayt €44 in a, ...40
—Cp'= a2+Blzlnw*+ Bzzlnp*+ 823lnq* +e21 Znal +
€59 1n a5+ €94 In ag ...41

* * * *
-Mg = a3r3131nw + BZBlnp + 333lnq +e31 lna1 +

e32 In a2+ e33 in a3 ...42
which restrictions are:

Bll +B12+813=0; ...42a
312 +322+623=0; ...42b
B13 +Bz3+ﬁ33=0; ...42¢c
al+a2+a3=—l: p ...42d
e11+e21+e31=0; ...42e
elz+e22+e32=0; ...42fF

el3+823+e33=0 ...42¢

12



- . *
where: w ow/E, p =p/E, and g =g/8, and

E: 18 total expendizure
D L8 pr ma of Va“ﬁg
% 18 price of all market gosids.
Fiven u& rotercgenity of mavket gonds,. Lt was
Get gp Lo terms of value aﬁ mwawﬁaxw gunds
what 1o W)

A, 18 nunber of wnrkirg family renkbers

aé: is non-working family {(dependents)

a5: 5 age of household head.

SEIng  restrictions  (eguaticons 42a to  42¢i., one can
ruzt two LLES eguations (we choose equations 41 and
42 to be estimated pursoses, yields:
-Cp = any* 322£lng'~lnw"§* 523ilaq'*lnw') *ey, lna, +
eyo 1R a,+ 244 in a, .43
*Mq’a ay* 623alnp'»law”$+ 333&lnq‘*an‘) teq, lnal +
ey, in 5% 844 in a, ceoad
TWo egquations can be estimated jointly imposing azz in
eguation 43 equal to 323 in equation 44. If B23=§23, it
18 consistent with utility maximization. The LLES
function (W R} 15 evaluated at the mean of the
independent wvariables: law =lmaij=ﬂ {(1,3=1,2,3}. This
propervy is required by the quasi-convexity of the
ucility function ‘lau, Lin and Yotopoulos, 1978). Cnly
o out of three LLES were astimaneds ‘equation 43 and
44}, whilst equation 40 15 derived using the restriction
imposed for the LLES (equation 42a to 42qg).
By rearranging the LLES functions the demand

functions for the commodities are derived. The

6 This method was discussed by Theil (1975: 185). Three
of expenditure equations are stochastically independent.



zemmediny's demand functions are written as:
R=E/w, §~a}~311lnw'~alzlnp'~ Szzlnq' ~€44 ina1
~€y 4 in 25" By, in azl .. .45
T=E/p §~m2~§;21nw'~ﬁgzlnp'— 323£nq' ~ey, }.na1
a9 in a5~ €54 in a4l .edh
MeEsq (-a,=B,,law -8, lnp - Byjiag -eq, lna,
“e3, 1n a,- €44 In a3¥ X
Tne labour supply 15 estimated indirectly through
the demand function Zfor leasure (R). It is assumed chat
the total time available for work (4 months period under
consrderation) for a household is o=120a, ({total time
nuLtiplied by number of working family members).

Therefore the labkour supply function {(S) is given by

[ %)

- R

o

§ = 120 2,
= 120 a,+E/W) la,*3,,lnw + B,,lnp + By4ing’
*e,, lna, e, ln‘az * e, 1n az} .. 48
‘R 18 given in eguation 4%,

Marketable Surplus (MS) is cbtained by subtracting
own rice consumption (C) feguation 46) from output supply
{Gs) {equation 32} written 1in log term, the marketable
surplus is:

in MSmlniiaQ éw/psml

g /01O P2 KB (1og a4
E/play +B., infw/E) » Baslnip/E}+ 3,3intla/E)
lnaz ey, Aaaz *eq4 lna3§ L
Estimates of the LLES

The LLES was estimated using SURE. The functicns
were estimated Jsing data from 169 households as were
the production side estimates. The first estimanicn

showed that dependent faza and age of head of household



%aai in eguation 43 was not significant at the 10%
significance level nor was wvariable a8, in equations 44.
Bguations 43 and 44 were rg~estimated after dropping
thegse wvariables which were not significant. The f£final
astirates of the LLES {equatieon 43 and 44, and eguation
40 is derived from them) are shown in Table 3.

The estimztnd elasticities of consumption, total
household & aur supply, marketable surplus and
expenditures are reported in able 4. These elasticity
calculation were based on the assumption that the
expendizure (E} is fixed or that profit is not allowed to
vary. This 15 one of the weaknesses of applying
traditicnal consumption theory to analyse the behaviour
2f a noushold that is both a preductive and consumptive
aniT.

The estimated effects of changes in the value of the
independent variables are:

‘1) an increase in wage will increase the demand for
weisure. The elasticity ¢f labour supply with respect to
wages was found to have a negative sign. This LLES model
may not fit the data properly or it may be, as Barnum
and Sguire (1379:66) said that labour supply, derived
ipdirectly  from  the leisure demand, is sensitive to
total time available lin our case 120 days per season was

8 o

assumed) This indicates a4 need to test other

i3

sonsunmption demand models in  furure work

7 For the formulae used to determine elasticites for
cemmodities (R, C, and M): household labour supply: and
marketable surplus: see Appendix: 2,



[ii) an increase in wages has a negative effect on the
consumprion cof own-paddy and market geoods. This implies
that both commedities are substitutes for leisure.

fi12; an increase n number of working family members
has a positive effect on the consumption of commodity
«2L8ure but a negative effect on rice consumption and
market geods, The number of family workers has positive
effect on labour supply and marketable surplus as well.
avl the expenditure elasticity with respect to each
sommodity is one. Increasing expenditure will decrease
the labour supply, s well as marketable surplus. If
expenditure increases by 1%, the marketable surplus
will decrease by 1.2%.

‘v The marketable surplus of rice will increase if there
are increases the number family workers. The marketable
surplius will be reduced when wages are increased. Rice
price has a positive effect on marketable surplus, it is
higly elastics ({2.091).

The discussion above assumes that expenditure does
not  vary. In reality, consumpticn may vary due to
changes in profit which makes up part of household
income. The profit in agricultural production may change
with changes in techncliogy, and when output and input

prices are changed. This will be discussed in more detail

8 The arbitrariness is mainly due to specification of the
average length of workdays. The LLES model computes only
total time available for working family members, it
deoesn't include leisure come from dependents. It means
that time consumed by dependent doesn't constribute to
family welfare {Barnum and Squire, 1979:65).



in Section IV where household production theory is
discussed.

IV. Interaction Between Production
and Consumption

As discussed earlier, commodity demand functions
{equation 45, 46, and 47) and the labour supply function
fequation 48) can be written in the follc.ing forms:

1=i(w.p.wf.a1,a2,a3,a) for i=R,C, and M, -t
and
§= S{w.p,wf,al.az,aB.E) ...51
Similarly the marketable surplus function {eguation 49)
can be written as:
MS= MS{p,w,wf,al,az.aB.A,K,E) ...52
The full income concept comes from summing: farm profit
{equation 15}, imputed labour income (total time

available’

for the period under consideration multiplied
by the number of workers in the family and the wage rate
in agriculture) and other income (0O) such as drawing on
saving, remittances etc. Then the expenditure equation
(E) may be rewritten as

B= ﬂ{p.w.wf.A.K) + walb + 0 X
Changes in output price or input prices will influence
farm profit. This will affect E, which then changes
household consumption, labour supply and marketable
surplus.

If there was a change in wages (w). what would be

the effect on consumption?. Evaluating this using the

9 Calculated as 120 days for one pericd DS 1983.

17
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composite function rule yields:
di/dw= 3i/3w + 31/8E (n/5w+a, D) . ..54
for i=R,C, and M
Equation 54 then can be written in log form as
dlni/dlinw= 31lni/dlnw + {831ni/S1nE) (S1nfl/d1lnw) (I1/E)
+ (81ni/B1nE) a,Dw  ...55
where w*=w/E for i=R,C, and M
Equation 55 can aisc Dbe written in terms of elasticities
Nj © € * (3lni/31nE) (51nMl/81nw) (M/E) oo 56

for i=R,C, and M
where:

niw=dlni/dlnw, and ¢ = 61ni/61nw+(61ni/61n8}(albw')
For n allows the profit to vary, while £ is
traditional elasticity.

Using traditional elasticity, ¢, the total effect
of changing a commodity price can be divided into two
effects (as shown by Slutsky's equation) income effect
and substitution effect. The substitution effect is
always negative, while the income effect may be positive
or negative, For a normal commodity the effect is
positive, while it is a negative for inferior goods.

In the household model, the total effect n comes
not only from the two effects already mentioned for ¢,
{income and substitution), but also from the profit
effect as follows:

(81ni/81nE) (81nMl/31lnw) (11/E) for i=R,C, and M
Intergration of consumption and production behaviour
into the model, there are three important items to be

explained as shown by equation 56: (i) sign and magnitute



of consumption elasticity with respect to E or
{51ni/d1nE), for i=R,C, and M; (ii) sign and magnitute
of profit elasticity with respect to wages {(w) or
{(81lnN/dlnw); and (1ii) proportion of profit to total
expenditure or (0/E).

Commedity demand elasticity with respect to output
price (p). wages{w), number of working family members(al}
and num v of dependents (a,) can be calculated,.
Similarly for labour supply., marketable surplus and
expenditure elasticities with respect to output price,
wages and household characteristics can be calculated
using the formulae in Appendix 3. The elasticities in
Table 5 were cbtaired from formulae given in Appendix 3
using ccefficient given in Tables 2 and 4.

V. Concluding Remarks

Estimation of the impacts of a change in the values
of exogeneous variables such as output price and wage
from agricultural household theory is more accurate
compared to either consumption or production prediction
alone (Barnum and Squire, 1977:90). Most elasticities
datermined for the agricultural household model (Table 5)
are higher than those when the household is treated as
being solely a consumtive unit (Table 4). The
elasticities with respect to the price of a market good
in Tables 5 and 4 are equal because the price of a market
good (g) does not influence farm profit.

If the other elasticities in Tables 4 and 5 are
compared it is clear that they are not only different in

magnitude but also, some coefficients have different
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signs. This is due to the former, farm profit is held
constant, while in the latter, the profit is allowed to
vary (i.g changing in inputs or output prices).
Marketable surplus elasticities with respect to the
number of family workers is positive in table 4 but
becomes negative in the household model. It is found
also that commodity demand elasticities for C and for M
with respect to wages are negative in table 4 but in the
household model they are positive.

Increased wages raise demand for all commodities,
including 1leisure. This means that leisure is a normal
good, and family labour supply has a negative slope.
Family labour supply elasticity is clearly negative
{-0.36). This result should be taken with caution. As
mentioned earlier the supply function is derived
indirectly from leisure demand in the LLES model and is
very sensitive to the total time assumed to be available
to the household. Therefore other demand models such LES
or AIDS need to be considered in future research.

If the paddy price increases, the farm profit is
increased, so that expenditure on market goods also
increases, but paddy consumption is reduced. It appears
that a household would respond to a rise in paddy prices
by increasing the amount of paddy to be sold to the
market. Marketable surplus elasticity with respect to
paddy price is elastic (1.08). The marketable surplus
elasticity estimated from the household model is lower

than that estimated assuming traditional consumption
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theory as seen in Table 4. If the paddy price increases
by 1%, the paddy marketable surplus increases by 1.1%,
Further Research

Extension of the model reported in this paper will be
developed later to account for labour segregation and
multiple own-farm enterprises. A more fully developed
model will <chen be used to examine the effect of
fertilizer and crop-pricing policies, agricultural
technoiogy and non-farm employment opportunities on the
labour allocation and associated income levels of
different household classes ,farm size, land tenure etc),
These findings will provide a basis for measuring the
income and equity impacts on rural households of
impending changes to the agricultural sector of

Indonesia.
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Table 1 Estimate of Normalized C-D Profit Function

for Paddy Farmers in CRB West Java

(DS 1983).

[N ————————— A e e i

Independent Para-

e L iy S g gy
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Variables meter Un~ Restricted
Restricted - -
Profit CRTS and
Max. Profit Max.
a =a2 al=a2
a~=q a1=a2
Intercept (1in ao) 6.241 6.369 6,587
(6.757) (8.137) (8.142)
in w 1 -0.246 -0.351 -0.352
{Wages) (a l) (-1.346) (-1.999) (-2.006)
iInw *
(Ferfilizer -0.219  -0.126  -0.126
price) (a f) (-0.519) (-4,376) (-4.383)
1In A (Ba) 0.893 0.888 0.884
(Area) {7.959) {8.487) (10.885)
1ln K (ﬁk) 0.111 0.117 0.116
{Capital) (1.280) (1.432) {1.431)
Factor Share:
Labour  (a?)) ~0.263  -0.351  -0.352
(-2.834) (-1.999) (-2.006)
Ferti-  (a%,) -0.320  -0.126  -0.126
lizer {-3.804) (—-4.376) (-4.383)
note:

x
i) dependent variable is Lnll
ii) t-values are in ,brackets
iii)supper script: a- and a° refer to
profit function and factor share
equations, respectively.




Table 2 Output supply, labour demand, fertilizer demand
and profit elasticities

A e Y W S - -, 4 T 1, . S . S o S o T " " " 7 " S M " T St T o Y e i S

Exogeneous Output Labour Fertilizer Profit

Variable Supply (L) (F) (m
(Qs)

Paddy Price 0.478 1,478 1.478 0.522

{p)

Wages (w) -0.352 -1.352 -0.,352 ~0.352

Fertilizer

Price(wf) -0.126 -0.126 -1.126 -0.126

Area (A) 0.884 0.884 0.884 0.884

Capital (K) 0.116 0,116 0.116 0.116

- o " A . 1o’ (o T > 4 2o 2> T T o St o S . . o e T o O ™ S a2 ot
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Table 3 Estimated of LLES
for CRB households (DS 1983)

G i . ot ot e S ot S o S o . kA T o T S T i " U Y - —__ oo

-~ - ] -~ — o " ot 22 1o 7t S

Variable own Market Lelsvrg)
Consump Good {-w R)
tiog .
{(-p C) (-q M)
1.Constant -0.3482 -0.5283 -0.1235
A, , (-2.366) (-2.986)
2'73
2.Wages (w) 0.C864 0.1756 -0.2620
ByyBipeByg
3. Paddy
price(p) -0.0607 -0.0257 0.0364

612'B22'B23 (-1.607) (-1.382)
4 Market good

price(q) -0.0257 -0,1499 0.1756
5.Family

Worker(a.,) 0.1524 0,1170 -0.2704

e,:8,,.85, (4.429)  (4.404)
6.Dependent(a2)

€12:€227 837 0 0 9
7.Head of house

hold Age(a ) ] -0.0647 0.0647

€3 23.833 (-1.854)

- e - " S Sl Sy o . o o~ ——— t " " " " T o o —— " " s

a)derived using restrictions
equations {(equations 42a-42q).
b) figures in the brackets are t-value
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Table §

Blasricivy of Comodiry Derand, Labour Supply

and Markerable Surplus with repect o selected

exogenpous variables (B and Profir allowed to vary)

Camodities Labour Market-
magaxmw —— Supply able Bpendinee
tarianle leigure  Rice Marker Surplus
Tood {E}
=y iy ™M {8y s

wages ‘wi 1.6379 2.2883 . 1840 -3, 3698 -1.4266 0.%164
Price of

Hice pb “3.47L3 0,894 J.37ES .2096 1.CBD 0.2283
Frice of

Vﬂﬁ(&"

Sood i) ~1.4219 3.5738 ~3.7183 0.3211 ~3,5913 -
Fare M,M,&: =3, 2551 =3.988% -0.0881 G.0124 0.0882 ~3.05881
EYLIR (W,
workey a,. 2.B539 .. 2448 J.4489 2.8850 3. 284  2.5704
From £ hm wulze wn Appendix 3, using :m”:f&m TS An

Tablie 2 ard 4. E.vawam ar ari ?:.m LLC reans

=¥ carples: Do =D 8704 TUERD.LAM
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Appendix: 1 Elasticity Formulae for Input Demand
Cutput Supply and Profit

1.Elasticity Formulae {( see Table 2):

1.1 Input Demand wrt Wi wi, K and p;

5ln x,/6 1n w; =(5ln xi/alnn'ltélnn'/slnwi1—1
=(a;)-1

51n x,/8 1n w, =[3ln xi/alnn*lxalnn'/alnw

3 31

= aj for i#ji=1,2,...n

* *
5ln xi/6 in K, =[{d1n xiiﬁlnn 1[61n0l /6ank]

= Bk
8ln xi/é iIn p ={31ln xilélnntllﬁlnn*lélnp]
+ d1ln(w/p)/dlnp

= -q, +
al 1

{where Blnxifélnn' =1) for k= A,K and
i= 1,f

1.2 Output Supply wrt p, Wy and K;
61nQ's/61np={alno*s/alnn'l{alnn*/alnpl
51nQ s/alnwi={61no*s/51nn'1{51nn'/61nwil

g * * £l
51nQ S/Eank=[61nQ S/éln T ]({élnn /6ank]
=Bk
(where 51nQ*S/51n n =1) for k= A
1

-
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1.3 Profit wrt p, Wi and K

81ntl/indép =1 + 2 a; ... 8
élnn/lnéwi = a4 ves9
élnﬂ/lnéxk = Bk ... 10

for k= A,K and
i= 1,f



Appendix: 2 Elasticity Formulae for Commodities Demand ,
Tabour Supply and Marketable Surplus

2.Elasticity Formulae (frem LLES, see Table 4):

2.1 Demand for Leisure wrt w,p.q. al, az, a3 and E;

81lnR/31lnw = € =—1+(—Blllw*R) =—1+(-Bll/—a1) vee 1l
81nR/31np = Erp = —ﬂlz/w*R = —Blz/'-q1 12
31nR/31ng = €rq = *513/w*R = -313/°a1 o013
élanﬁlnal= €ra11 = —ell/w*R = -ellf-al R
6lnR/61na2= €ra12 = -elz/w*R = —elz/-a1 ...15
6lnR/61na3= €ra13 = —e13/w*R = -e13/—a1 ...16
61nR/61nE= €re =1 e s 17

2.2 Demand for Commodity C wrt w.p,d, a1, @y, a4 and E;

d1nC/dlaw = — -[512/--a2 ...18
51nC/81np = ecp = -1+(—522/-a2) ...19
‘ &1nC/d1lng= scq = -523/—a2 ... 20
61nC/61na1=eca21 = —e21/-a2 cea21
51nC/61na2= €ea22 = -e22/-—cx2 e 22
6lnC/6lna3= €caz3 = -e23/—a2 v .. 23
51nC/81nE= Ece =1 .0 24




2.3 Demand for Commodity M wrt w,p,.q, ays @y, ag and E;

6lnM/61nwl= € -313/-a3 ... 25
31nM/81np= Cmp” ~Byg/-ag .o 26
81nM/ding= ¢ ng- ~1+(~B33/-a3) L0027
6lnM/51na1 tna3l™ —e3l/—a3 ...28
51nM/d1lna 855 Ena32% T€35/70 ... 29
blnM/Blna3= €na33”™ -e33/-a3 ...30
51nM/81nE= €he =1 ..031

2.4 Labour Supply (S) wrt w,p,q, as. a2, a3 and E;

51nS/Slnw =¢ [Bll/(leal—ayw*J+[R/(120a1-a)

SW

= (Byy - al)/(lzoalw* + a;) ...32
w
61ns/d1lnp =ssp=(512)/(120a1w + al) B
*
51ns/d1lng =g =(313)/(12061w + al) ... 34
* *
élnS/alna sal-{lzoa + e11]/[120a1~R)w ]
* ®
=[(120a1w +e11)/(120a1w +al)] ...35
) 4
6lnS/élna2=ssa2= elz/(lzoal—R)w
»
12/(120a1w +a1) «..36
61nS/61na3-ssa 3/(120a R)w
= e13/(12031w +a1) e 37
51nS/81nE=e = -R/S= —w*R/(lzoal—R)w*
= al/(lealw'+al) ..38




2.5 Marketable Surplus (MS) wrt Wy @5, 35, ag, E and p;
dlnMs/dlnp = {[(~al—af)p*Q]+ﬁ22~a21/(p*Q+a2) ...39

® *
d.nMs/dlnw = Ial(p Q)+B12])/(p Q+a2) ...40
*
dinMs/dlng = 623)/(9 Q+a,) ... 41
dlaMS/dlnw, = ag(p Q)+B,,) /(D Q+a,) .. .42
dILnIVIS/dlna1 =ezl/ (p*Q+0»2) ... 43
dlnMS/dlna2 =922/(p Q+a2) ...44
*
<fllni‘418/dlna3 =e23/(p Q+<12) ...45

dlnMS/dlnE = az/(p*Q + uz) ...46




Appendix: 3

Elasticity Formulae for Cammodity Demand, Labour Supply
Marketable Surplus and Expenditure (allowed expenditure

and profit to vary)

Exogenous  Wages (w)

Paddy (p) Fertilizer | Market Workers
Variables price price (w.f) Goed (al)
price(q)
1. Cammodi
Demand:
1.1 leisure(R):
{31nR/31np) +| (S1nR/S1NE)
SInR/d1nw+ (3INR/S1InE) | {(31nR/S1nE) (6lnn/6lnwf) {d1nR/d1nq) 6J.nR/61na1+
(31nM/d1nw) (TI/E) {61nf1/81np) | (TI/E) S51nR/S1nE
+{51nR/31nE) (all:m* ) (TI/E) (alle*)
1.2 Rice(C):
{81nC/81np) +| (S1nC/S1nE)
S1nC/d31nw+(51nC/d1nE) | (dInC/O1nE) (Ghﬂlélnwf) {81nC/d1ng) 6lnC/61nal+
(S1nf1/d1mw) ([1/E) {81nfl/81np) | (TI/E) 31nC/31InkE
+{31nC/S1nE) (a]_DN*) ([1/E) (all:w)
1.3 Market Good(M):
{51nM/d1np) +1 (81nM/S1nE)
S1nM/31nw+ (81nM/31InE) | (31nM/d1nE) (élxﬂlélmvf) (51nM/d1ng) 6]nM/51nal+
(31nM1/d1rw) (TI/E) (d31nr1/d1np) | (TI/E) 51nM/81nkE
+{31nM/81nE) (alnw*) {I1/E) (alnw*)
2.Labour Supply (S): {81nS/51np) +| (81nS/31nE)
31ns/81nw) + (51nS/d1nE) | (31nS/81nE) (éhm/élnwf) {81nS/51nq) 61nS/61na1+
(S1nr1/31nw) (TI/E) (81nrl/81np) | (TI/E) 81nS/81nE
+(31InS/d1nE) (aleWJ (TI/E) (alDN*)
3,.Marketable~Surplus (MS) :
(31nMS/51nE) | (31nMS/31ng)

SInMS /51w (S1nMS/S1nE) | {S1nMS/d1np+ («Sl.rmlélrmf) 1nMS/d1na, +
(510I1/51rm) (TI/E) (31nMS/31nE) | (TI/E) 51nMS/51nE
+(51nMS/31nE) (alDN*) (1nl1/81np) (alm*)

(TI/E)
4. Bxpenditure(E) :
(31nM/81nw) {TI/E) + S1n1/d1np (61.nr1/61m1f) - alw
(alDW') {I/E) (T/E)






