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ABSTRACT

TESTING AN OFF-~-FARM LABCOR SUPPLY MODEL IN AN LDC
Dwight A. Smith
Richard L. Meyer
A rural household model of off-farm labor supply is tested
for the Philippines. Either husband or wife work off the farm
in thirty percent of the surveyed households. Labor supply
elasticity for households relative to off-farm wages approached

four. Farm size had a negative effect on off-farm work.



Testing an Off-Farm Labor Supply Model in an LDC*

Dwight A. Smith and Richard L. Meyer¥*#¥
INTRODUCTION

Most agricultural development strategles emphasize increasing
farm income to reduce rural poverty. Recent studies, such as Fuhs
and Vingerhoets, 'lart, and Meyer and Larson, suggest, however,
that off-farm earnings reoresent an important souwce of income
for many low income rural households. Therefore, efforts te in-
crease off-farm earnings may be an important way tc ilmprove rural
welfare, especially in light of the disappointing progress made
in accelerating small farm income.

Information about the labor sunply response to rural off-
farm employment is required before sound policies can be imple-
mented. Two interrelated issues must be addressed. The first
issue is the resvonsiveness of lcw income rural households to the
wages offered in off-farm emoloyment. The rationality of peasant
households arzued by Schultz has prompted many studies to test
price responsiveness. Little work, however, has been done to

test the extent to which time allocation in peacant households

¥ We are indebted to Professor Robert E. Everson, Yale University,
for suggestions and data used in this studv, and to Professors
Leroy Hushak, David Shapiro, Cristina David, Dale Adams, Robert
Vogel for suggestions on this paver. Remalning 2rrors are our
responsibility.

%% Tnternational Development Intern, Agency for Internaticnal
Development, and Assoclate Professor, Ohio State University,

respectively.



is affected by off-farm wage rates. If the rationality argument
holds, wage rates should influ:nce off-farm labor supply. The
second 1issue concerns the magnitude of the supply elasticitles
and, in particular, the 1income and substitution effects of
higher wages.

The Philippine government has made increasing oft-farm em-
ployment an explicit rurrl development objective (7). This paper
reports the results of a lahor supply model estimated with data
drawn from a sample of Philippine households. It follows earllier
work reported by Evenscn. This study concerns one asvpect of
rural labor sunply: the off-farm supply <f farm households.—

The sample is limited to households which farm some land in the

rice growing region of Laguna Province.
A MODEL OF TIME ALLOCATION

The home commodities model developed by Becker and extended
by Gronau provides the basic theoretical ’ramework for this re-
search. When this theory 1is applied to farm households, the follow-
ing assumptions are made: the family has a utility function and
is a utility maximizer; the family has an accurate perception of
the value of 1ts nonmarket time; and no institutional constraints
limit time =pent in off-farm activities, that is, individuals

face an elastic labor demand curve over the ranpe of labor supply

1/ Off-farm employment 1s defined to include work on other farms,
in side businesses, and in manufacturing and service activities.



considered. Following Huffman, it 1s assumed that, unlilke off-
farm work, additional time allocation to farm enterprises 1s sub-
ject to diminishing returns. Furthermore, the farm household

is endowed with a given stock of capital, land, and labor, has

a single period planning horizon, and has no overriding prefer-
ence for farming.

The empirical model used in this study for husbands and
wives was derived from a two-person household home commodities
model. It is explained in detail in Smith. The estimated model
is:

TMh> TMw = T(Wpn»> Wuns> Wrws WMws> V» E)
where Twmnp (TMW) measures the number of days worked off the farm
by husbands (wives) for wages. The labor supply decision 1is
conzsidered two-dimensional: first, the decislon to work off
the farm, and then the amount of off-farm work. This variable
is continuous where husbands (wives) not working off the farm
are recorded as zero days.

Wpp and Wpy are estimates of the value of farm work obtained
by asking respondents to specify the cost of replacing thelr farm
labor with hired labor.g/ The rates are weighted by the amount
of time spent verforming the task on the farm. An increase in
the husband's (wife's) own on-farm wage rate (i.e., the marginal
value of farm time) 1s expected to reduce his (her) off-farm
labor supply. The effect on the husband's (wife's) off-farm

labor time of an increase in the wife's (husband's) on-farm wage

2/ This concept 1is explained in Evenson.



1s expected to be positive, 1f their time inputs are substitutes,
and negative if they are complements.

Wyp and Wyy are 1lmputed off-farm wage rates. A regression
containing human capitual attributes of age and education was
estimaced to obtain imputed wage rates. Thecse imputed wages
were used for all households to reflect potential income earning
potential. The efiect of a change in the husband's (wife's) off-
farm wage on his (her) time allocated to off-farm work cannot be
predicted since the term includes both income and substitution
effects. An incrcase in the wifTe's (husband's) cff-farm wage
rate 1s expected to reduce the husband's (wife's) off-farm
labor supply so long as time 1nputs are substitutes in home and
market activities.

Nonearnings income (V) includes imputed returns to farm
capltal, net rental income and remittances. An increase 1in non-
earnings income 1s expected to have a regative effect on off-farm
labor supply so long as it 1s assumed that home time 1s a produc-
tive resource and home goods are normal goods.

E rerers to a set of environmental variables which inrfluence
time allocation due to thelr relatively filxed nature. Farm size,
measured in hectares, was Included to reflect an implicit higher
farm wage.i/ Farm mechanization may have a positive effect on

labor supply due to the possible substitution for family labor.

3/ Studies tend to show an inverse relation between farm size and
off-farm employment. See for example (3, 8).



The stock of farm machinery was glven as pesos per hectare. Size
of dwelling would be expected to influence off-farm labor, es-
prclally for the wife in societles wihere home maintenance is
largely a female task. Size of dwelling was measured in square
meters.

No direct measure of home productivity was included in the
survey data. Other research has attempted to account for home
productivity by incorporating number and age structure of children
in the analysis (2). Three variables for different age children
were tested: number of children younger than 7 years of age,
number between 7 and 15, and number older than 15. The presence
of additional young children may encourage the husband to in-
crease off-farm work to substitute for the wife's loss of income
if she spends more time in child care. As children grow older,
they cease being time-intensive commodities and begin to enter
the household's time allocation. It 1s hypothesized that children
first engage in home and farm production, then enter the off-farm
market as possible substitutes for the parents' time.

Data for this research were obtained from 188 farm house-
holds selected from a larger survey conducted by the University
of the Philippines. Recall data were obtained for the 12 month
period ending April 1977. The households were originally selected
at random from 26 rice producing barrios in the Province of Laguna
for study in 1963 and 1968. From the total sample, households
were selected for analysis that had both spouses present, farmed

at least one-half hectare and the husbands were between 25 and

65 years of age.



RESULTS

Characteristics of Households

Table 1 revorts selected time allocation and income informa-
tion for the sample of households divided into four types. Hus-
bands worked off the farm in 25 percent of the households, and
wives in 12 percent of the households. Working husbands worked
on the average Just over 100 days regardless of whether theilr
wives workx. However, working wives work more than twice as
many days off the farm when their husbands do not work orf the
farm. Children work a surprisingly large amount of time off the
farm in all types of households, except where both husband and
wife work off the farm suggesting a possible substitution of
children for parents in home production. Children supplied
almest 70 percent of the days worked off the farm and earned
over 50 percent of total off-farm earnings. Unfortunately the
data did not permit testing the effect of childrens' work on
parents' off-farm work.

Households averaged about B 10,000 (approximately US$1,500)
in net household income (including home consumption of farm pro-
duction), of which 13 percent was off-farm earnings. No signil-
ficant differences were found in total income among household
types, even though income tended to be lowest when only the
husband worked off the farm, and highest when only the wife
worked off-farm. 1In thls latter case, chlldren's earnings were
also highest. Nearly 40 percent of household income was derlved

off-farm when both husband and wife had off-farm employment.



TABLE 1: Mean Values of Earmings and Days Worked Off-Farm by Type of Household,
Sample Households, Laguna, the Philipoines, 1976-77

Sample Type of Household b/
Characteristic Mean (1) (2) (3) (4) F-Ratio—
No. of Observations 188 127 38 13 16 13.997%*
Days Worked Off-Farm
Bv Husband 28.7 0 110 0 105 18, 458%*
By Wife _ 17.2 0 0 183 17 75.629%%
By Children 91.7 101 75 111 16 1.179
Off-Farm Earnings®/
By Husband 473 0 1361 0 3487 13.997*%
By Wife 119 0 0 1173 652 58.978%%
By Children 706 895 286 1291 5 1.286
Net Farm Incomed/ 8182 9013 6142 8790 5345 0.962
Household Income 9935 10354 8033 11762 10514 1.294
a/ The households are classified as follows: 1 = neither husband nor wife work off the farm;
2 = husband works off-farm. wife does not; 3 = husband does not work off-farm, wife does;
4 = both husband and wife work off-farm.
b/ F = Between Croups Mean 3quare. The degrees of freedom are 3 and 184 for the numerator and

Within Groups Mean Square
demoninator, respectively. ¥ = significant at the 0.05 level; ¥¥ = significant at the 0.01 level.

¢/ Rounded to nearest peso. All earnings and income reported in Philippine Pesos. In 1977,
7 B =1 US dollar.

4/ Defined as the value of farm sales plus home consumption minus farm operating costs.



Regression Results

'"he regression model was estimated for both husbands and
wives for different types of households. Space permits present-
ing only the model for husbands for all households. Table 2
presents one regression with only wage and income variables and
a second which includes environmental variables. Tobit analysis
was useC to correct for the truncation associated wilth observa-
tions clustered at zero work days (11). Overall, the model gave
surprisingly good results in spite of the obvious limitations
in the data and the difficulty in measuring some of the variables.
The test of significance for Toblt analysis, -2X, indicates the
hypothesis that all coefficlents are zero can be rejecired at
the .01 level for the second model, but not the first.

The responsiveness of husbands to off-farm wage rates 1s
shown by significant positive coefficlents in both models.

Thus, the substitution effect of wages outweighs the 1lncome
effect. The elasticity approached 4 in the second model, sug-
gesting highly elastic response by sample farmers to 1lncreased
off-farm wages. Farm size has a significant negative effect on
off-farm work as expected. Young children and older children

are associated with more off-farm work as hypothesilzed. Husbands
appear to substitute for the wife's off-farm work when she cares
for yourng childr ;. Later, as chlldren grow older, they can en-
gage in the productloi of f{iume commodities thereby releasing the
husband for more off-farm work. Coefficlents for own on-farm

wage rates, wife's on and off-farm wages, nonearnings income,



TABLE 7: Regression Coefflcients and Related Statistles for Models of All
¥arm Husbands Using Tabit Anialysis®/

Independent " Regression Partial Regresslon Partial

Va~iables (1) Elascicities (2) Elasticities

Intercept =445, TAUDRAR ~L35,G770084

(2.62) (2.57)

Husband's 0.2259 0.032 0.1824 0.030

On-Farm Wage (0.49) (0.44)

Husband's 17.3997%% 3.072 18.5587%% 3.791

Off-Farm Wage (2.17) (2.33)

Wife's -1.0457 -0.125 -0.6111 ~0.084

On-Farm Wage (1.22) (0.78)

Wife's ~1.5967 -0.079 1.6271 0.093

Cff-Farm Waze (0.11) (0.12)

Nonearnings -0.0029 -0.017 0.0089 0.060

Incore (9.22) (0.62)

Farm Size -38.7082%%s -0.986
(2.53

Machinery 0.0031 0.049
(0.425)

Young 39.9757"% 0.254

Children (1.92)

Middle 0.65_7“ 0.014

Children (0.06)

Older B8.8067%a% 0.215

Children (2.60)

Dwelling -0,2420 -0.256
(1.178)

2 6.242 29.171%%%

Predicted Probabllilty

of Off-Farm Werk 0.2l6 0.21%

Observed Frequency

of Off-F.rm Work 0.255 0.255

%xpg;ted Mean of 27.1112 23.2276

Mh ’

g::erved Mean o. o 27.9046 27.9046

a/ The absolute valuea of "t" are shcen in perentheses. These are not exact
t-tests. They are asymptotically normal variables. The reference to
"t _tests" 13 to provide an analcg to ordinary least squares regression.
* = stppficant at 0.10 level; *¥ = significant at 0.05 level; ¥3% = sigmi-
Meant at 0,01 level,

b/ Ais the log of the likelihood ratio. For large n, -2\ 1s distrbuted
chi-square with k degrees of freedom, where k 1s the number of explanatory
variables ‘n the regression other than the conetant. This 1s analogous to
an F-test «n a vector of coefficlents in srandard OLS repressions.

¢/ The expected mean of ’I‘Mh 45 calculated at the mean of all explanatory variables.
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machinery, number of children between seven and fifteen years,
and size of dwelling were all insignificant variables affecting
husband's labor supply: hcwever, the signs were frequently as
expected.

The predicted and observed probability of off-farm work,
and expected and observed total labor supply are reasonably

similar, providing additional confidence in the model.
Implications

These resulcts suggest that small farmers in this area of
the Philippines are responsive to off-farm wage rates in the al-
location of household labo; ¢lme. Farm and household character-
istics, in addition to wagce wnd income variables, are significant
in explaining adjustments to off-farm wage rates. The differen-
tial between off-farm and on-farm earnings is expected to in-
fluence the amount of time devoted to farm and off-farm activities.
This differential can arise in one of two ways. Full factors
exist when off-farm wage rates rlse relative to opportunities to
earn on -farm income. Push factors exist when increased household
size and farm size fragmentation drive down household per capita
income from farming.

These results are encouraging regarding the use of household
economics in understanding and predicting behavior of low income
rural families in LDCs. Refinements are required to incorporate
wages and time allocation of children, and their impact on labor

supply of adults. Time series data are needed to analyze the









