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f. INTRODUCTION

In 1975 an Interdisciplinary group of scholars based at the University
of the Philippines at Diliman and the University of the Philippines at Los
Banos designed and implemented a sapple survey of 576 rural households in
Laguna Province in the Philippines.” 1In 1975 and 1976, an "intensive" sub-
sample of 99 households was further surveyed with an emphasis on the alloca-
tion of time and individual dietary intake. In 1977, a resurvey of the 1975
sample and of an older household sample originally drawn in 1963 was under-
taken. To date several studies based on-these data have been made.

This paper provides a synopsis of the survey design and methodology and
of the early analytic studies which have used parts of the data set. an
attempt is made to assess the limitations of both the survey data and the
studies. We alsc attempt to develop and summarize the empirical picture
of behavior of these households as it emerges from these studies.

It is possible in an ex post sense to describe the survey design (or
designs) as being multiple—purpose in ‘character. It would not Le accurate,
however, to claim that a complex multiple-purpose design was developed prior
-to the initial survey work. The actual survey instruments were develcped by
stages and reflected the irterests of individual members of the interdisci-
plinary advisory group.® 7The survey work extended over a period of more than -
two years and an attempt was made to "learn" from previous experience as well
as from the pretesting cf new survey instruments and methods. :

* The sequencing of the survey work proceeded as follows: The initial
- 1875 survey attempted to obtain data on a wide range of househoid hehavior
. dn a single cross-section survey. Some members of the planning group were
motivated to collect data suited to testing hypotheses derived from the mod-
ern household economics traditios. These members wanted to analyze fertility
behavior, investments in children, time .allocation, and home production within
this framework. Other group members had a more limited analysis in mind.

The initial survey was not entirely adequate in all respects. The flaws
were not primarily due to its multipurpose nature. For some purposes, parti-
-cularly for the collection of time allocation data traditional recall methods
wvere not providing adequate data. This led to the development of the "inten-
sive" phase of the project in which a subsample of 99 hcuseholds was surveyed
" from Scptember 1975 to May 1976. Survey teams trained in ‘participant cbser-
vation methods and in individual dietary intake measurements visited each
household for four 24~hour periods over the survey period

The egrly studies bascd on these data (some of which are reviewed here)
were instrumental in encouraging further survey work. A related planning
group initiated more systematic effort to develop a multipurpose instrument
"for a survey in the Bicol region in the Philippines. Following the Bicol
Hultipurpose Survey instrument development, a Laguna Resurvey instrument was
designed, and in 1977 the resurvey samples were surveyed. The first was a
subsample of households in 22 of the 35 barrios in the 1975 survey. The
second was a sample originally surveyed in 1963 gnd later surveyed in 1968

and 1973, This older sample was resurveyed to obtain data on characteristics
of older houscholds, specifically on completed family size and investment in
children. This sample also had the merit that direct observaticn on wage

“
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rates, income, et cetera, was made available on a longitudiﬁal basis.

In the following section, we review some of the measurement objectives
of the survey and discuss the problems and limitations encountered. We do so
in part to caution the reader about data quality. We also believe that the
multipurpose survey merits attention as a research tool. A discussion, even
though nontechnical, of this experience may be useful. The section also
gives a statistical description of the samples involved. ..

- In part IIT wve review the diet, nutrition, and health studies which used

the Laguna survey data. Most of these studies are not directly related to
the modern household economics framework. Part IV reviews studies of time
allocation and home production. These studies have a somewhat closer adher-
ence to household economic models, particularly to the simplified versicn
developed by Gronau which is reported in Binswanger et al. (forthcoming).
Part V reviews three studies of fertility and child investment which are more
directly in the household economics tradition.

IX. MEASUREMENT OBJECTIVES AND PROBLEMS: A DESCRIPTIVE SUMMARY

nent objectives and to permit investigation of questions relating to the

"determinants and consequences of household behavior. Key areas of ‘interest

included fertility, health, poverty, time allocation, and home and marketr
preduction. In this section we will first briefly describe the overall set
of instruments and variables measured. Then we will discuss the experience
. dn key areas of interest, particularly income and_assets, time allocation,

" and diet/nealth data.

- The Laguna multipurpose surveys were designed with a number of modules,
some déaling with a specific type of economic data, such as women's labor
force activity, earnings from a specific occupation, family income and home
production, and others with health, fertility, etcetera. There were five
types of survey instruments. Each used questions on the household's current
situation as well as on its recent past to collect the data desx*ed The
types of survey instruments were: : A o

-3. Bousehold recall instruments. To collect information on time allocaﬁion

wve used retrospective recall for the previous seven days for both market and
home production and a rough recall of perceived acute and chronic health
problems over the past month to gather health data. : .

2. Diet instruments. These obtained individual and household dietary intake
data as well as the value and source of the consumed items.

3. Communitv module. This included profiles of social services available

and prices of various services and goods at a community or barrio level.

&ﬂ. Time observation. To get much more detailed time allocation patterms and
to understand better the nature of jointness in time allocation, we also
.undertook a direct observation study. ‘

S. Anthropometric Some current simple anthropometric measurements, such
a8 weight and height, were obtained. The anthropometric measurements pro-
vide supplementary objective mcasures of the health status of the population.

L] ) » -2- .

- The laguna multipurpose’survef was designed to meet a numbe% of measure-
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‘considerable effort to this task. We collected information omn income from

. show negative incomes for a number of households. The large number of house-
‘holds with negative income from livestock sources suggests.that income may

"Both fables 1 and 2 reflect the complexity of economic activity in rural

-3

The apbendix to this chapter provides further detail regarding the
instrumenc modules and sampling procedures.

Prior household and farm surveys in the Philippines had established
basic procedures for measuring income, production, and other economic activi-
ties. Household income has conventionally been viewed as the sum of the pay-
ments for assets owned by the household, such as land, plus payments to the
household for work performed. We attempted to collect sufficient data to
enable an alternative measure, "full income ." Full income, for our purposes,

. was measured in terms of payments to productive resources, which included,

4n addition to conventional market income, the value of time devoted to home
production plus the value contributed to home production by home capital.

. The latter two home production components of income must be imputed, but

this imputation can be done by using opportunity or replacement cost methods.

Accurate income data are notoriously difficult to obtain. We devoted

a wide variety of income-earning activities, using separate modules for .each.
These activities include home gardening, agricultural production, &1vestock
taising, wage—earning activities, fishing, -and business. -

Table 1 ptovzdes a summary of income by source in the basic 1975 survey.
Some of the limitations of the data methods are apparent in the data which

have been under-reported because of home consumption.® The distributicnal
data by source provide a picture of substantial disparity between householics.
The transitory component of inccmes is a phenomenon which pervades all crss-

sectiun survey data.

Table 2 summarizes the occupational structure of the survey households.

Philippine barrios. Income from crop production is less than 25 percent.

of total income and the combined income from crop and livestock production is
.-approximately one third of total income. A substantial portion of the 30
percent cf income from wages is from agricultural employment, however.

It is also apparent from these tables that conventional methods for
measuring income do not measure full income. The conventionally measured _
home production and income from home gardening accounted for only 5 percent of total
dncome. The economic activities which produce household goods (such as food
preparation), child care, and other household tasks are simply not captured
" by these measures. Taking the amount of time spent on an activity as a mea-
sure of its importance, the data in table 3 provide an indication of the
magnitude of the undermeasurement problem of household income. These data
show that a substantial part of the total economic time of women and children
48 devoted to nonincome-producing home production. In a later section we
‘yeport estimates of the value of this home production. This calculation,
while crude, indicates that home production is actually of apptoximately
equal value with income conventionally measured.

The measurement of assets and liabilities, in our expcriencc was subject
to more error than the measurement of income. It is sometimes easy to
overlook assets such as the value of a growing crop (against which a liabil- s

dty for & fertilizer loan may.exist). We attempted to obtain present market
values, purchase values, and age- of -all -home and farm assets. Accuracy of

-3-



able: recall, record-keeping, and direct observation. All three methods .

these values depends heavily on the capability of the interviewer.

In conventional labor force surveys the classification of respondents as ¢
employed or unemployed hides the complexity of the decision making or choice
process that actually goes on in the household. 1In labor force surveys,

a small and rather arbitrary subset is included in the list of acti-
vities considered to be supplies for the production of economic goods
and services . . . Thus, all wage earning time is included and time

_ spent in producing agricultural commodities is ordinarily included
regardless of whether the output is sold in the marketplace or consumed
at home, while the treatment of, say, the time spent washing clothes
is included only if not for home consumption. (Boulier, 1977:2)

Three methods of obtaining a more complete accounting of time are avail-

were tested in the Laguna surveys. Only the recall time data and direct S ;
observation or "intensive" time data were actually collected. The record-: |

" keeping method proved to be too demanding on respondents to be used.

An open-ended version of the recall method was also tested. Respon-
defits were asked to list home activities, the persons who performed them,
and the amount of time spent in each activity by each of these persons. The:

. .14sting of activities by the houschold was incomplete. ' Unimportant activi-
- ties that required little time and important activiti:s which were deemed

unimpbrtant by the household were omitted. The recall method used in the
originzl survey obtained time spent on all market and home activities based

on & check list of key activities of the household in the past week, and on
market production over the past year.6 Leisure time (that is, time for
consumption, leisure, and personal care) was calculated as a residual. Al-
though ideally each person in the household should have been interviewed regard-
ing his time use, respondents were limited-to the wife who was asked to recall
her own home production time and those of the other household members, and to *

- the husband who provided time in market production of household members.

For the "intensive" phase of the Laguna survey, detailed home and mar-

%ket‘production.activities data for all household members were collected by

direct observation. Observers were stationed in a household for the day

.and recorded time spent on-a prelisted set of as many as 30 differeat acti- -

" vitfes. These activities are listed in the Appendix. Recall questions wvere

necessary to obtain data on market activities away from home, when the ob-
gerver. could not be present. Data on activities regarding preschool children
was given emphasis, particularly the child care time by parents and older:
siblings.

Table 4 summarizes time allocation for the 1975 sample of 576 households.

The division of labor within the household is quite evident. The husband’'s

market production time accounts for more than half of total market time of

the housechold, confirming his role as its chief income earner. Children in

the sample spend less time than their father but more time than their mother

in market work., The wife dominates home production but shares about a third

of houscwork with her children and husband. If equal weight was placed on

home and market work, the wife appears to have the greatest number of work .
hours in a week, ' ' L : ' : :



Table 5.reports time allocation for the intensive sample in terms of
the averaze hours per day based on an average for the three observation
wvisits. A somewhat more detailed categorization of activities 1s apparent

~ 4n this table. -

P

Table 6 provides a comparison between the recall data surmarized in
-g¢able 4 and the observation data summarized in table 5. The data are not
.gtrictly comparable even though they are from the same set of 99 households.

(The recall data were converted to a daily basis by presuming a six-day work

week.)

If we regard the observation data to be the more accurate data, we have
evidence that fathers tend to overstate their market time and mothers tend

* to overstate home production time in recall. Of more significance, however,

4s the large understatement of both market and home time of children in recall.
" Parents tend to view many home activities as leisure rather than production.

A further measurement issue arises with respect to simultaneous activi-
-ties, such as when the wife watches her children and prepares meals at the

. same time. The intensive survey recorded the beginning and ending time of

each activity so that two activities performed sirmultanecusly were treated
separately. As a result, a person could have more than 24-~hours of activity
time in a day. We found that the amount of simultaneous activity as recorded

" by the observers was generally small. R

‘Measurement of dietary dats reflect more standardired procedures than

.-does measurement of time allocation. During the cross-sectional survey of

‘the 576 households, the amounts, values, and sources «i househcld consumption

were obtained using a combination 24-hour food record aad recall method.lov
Jn this procedure, the trained nutritionist visited the\gouseholds
at least two times. On the first visit, she instructed the mother
how to measure the household's 24-hour food intake using measuring
cups, spoons and ruler. She also taught the mother how to f£ill in .
‘the food record sheet. After the 24-hour period,. she collected the
food record sheet and checked it by means of a recall. If a discrep-
ancy was noticed, a new record sheet was left for another 24-hour : i
- period and this was repeated until a reliable record was obtained.” " .
- (Rerrera, 1977:2) ' R L o
- The food survey provided an accurate picture of the food consumption
fn the household.'°The picture that emerged was that of a rice and fish diet

"with a small amount of vegetable and coffee, and occasional snacks. Table

7 presents the sources of the household diet. It shows that cereals are a
very important source of most nutrients, especially of calories, protein,

_ and carbohydrates. A diet dominated by starchy staple food 1is common in

Asia. As we show later, this diet was generally inadequate in terms of
recormended daily allowances (RDAs). ' o

During the intensive survey of 99 households, the allocation of nutrients
vithin the houschold during three observation periods two months apart was
studicd. Dictary information was obtained by weighing individual food intake
end comparing this with the Philippine RDAs for cach person. As with the time
observation data, a two-day food-weighing period was selected to correct <or

L . -S- .
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- measurement error due to observer

. e s

bias. During the first period of observa-

tion, the first day of the two-day food weighing period was discarded; but for
‘the second and third periods during which observer blas was presumed to be less
4mportant, only one day was needed O collect these data.

pietary intake as a proportion of RDAs was calculated for various age and
sex groups. The results will be discussed in the following section. Except
~- for iron intake, the dietary consumption of all age-sex cohorts fell below the
..yecommended levels for each nutrient. B :

. other nutritional status data
..Intensive surveys were the weight
hold and infant-feeding behavior.

.t{on of breast-feeding, bottle fee

. yards nutrition. Two further type

survey period: the social service

morbidity of household members dur

-~ The social service utilization dat

collected during the Laguna '75 and Laguna
and height of each individual in the house-
The latter measured the extent and dura-
ding, and the knowledge of and attitude tc-
s of health data were collected during each
s used by each household, and the perceived
ing the two ronths preceding the survey.
a included types of health services used by

respondents when the person had any perceived jllness. ixmunization and other-
hesdlth-seeking experiences of sample households, and types of social services
used by persons seeking family planning assistance. .

A tabulation of these data show that rural Laguna households used modern
public and private services frequently (Rimando, 1977). During the two-month

_ period prior to the survey, more t

. ..private doctors and not more than

titioners(e.g., herbalists) or pub

Y. DIET, NUTRITIONAL STATUS AND

han one-third of thne respondents visited
12 percent visited either traditional prac-—
1ic clinics and hospitals.

HEALTH

Dietary intake and its relationship to health, particularly of young

_children, has been 2 focal point o
portance and relevance of diet are
.earlier chapter in this volume set
gocioeconomic aspects of dietary b
data have analyzed dietary intake
(1977) analyzed the data from the

£ research concern for many yearS. The im~-
readily obvious. Cecilia Flurencio in an
s forth the nutritionist’s perspective on
ehavior. Several studies based on Laguna
from this perspective. Corazon Herrera
99-household intensive survey. A study of

the demand for nutrients by Susan Ybanez-Gonzalo (1976) and a study of nutri-
tional status of preschool children by Josefina Battad (1976) were also unde:—\

taken with the 576~houschold sampl

€.

Other related studies to be discussed in this section are by Rarry

Popkin (1978a) onm breast feeding behavior and (1978b) on child care, child
diet, and nutritional status patterns associated with maternal time alloca-

tion changes; by Enriqueta Torres
and by Celis Capule (1977) on the
capacity.

(1976) on adoption of home technology?
effect of nutritional status on earning

Herrera's study provides a summary of the dietary adequacy of the saﬁple.

Teble 8 reports the distribution o
dict.  These data are comparable w

f households by level of adequacy of this
{th earlier dietary surveys in the province,

and show s very wide dispersionof dietary intakes by householda. Since these
data are for a single 24~hour period, they are likely to be subject to a sub-

gtantial transitory component. Th
bias the mean levels of adequacy.

{s transitory cozponent probably does not
However, these data show the diet to °.

ol




0y

be generally inadequate. As in many other studies, the data indicate that
calories and proteins are roughly equivalent as regards the level of ade-
quacy. Vitamin A is clearly the most deficient nutrient with riboflavin and

calcium also sharing deficiencies.

Herrera undertook a correlational study of factors affecting nutrient
dntakes. She found generally that :

- an increase in the following factors would mean an improvement in
the quality of the diet: income, wealth, and mother's education.
It would also increase when it was the mother who prepared the food.
An inverse relationship between the quality of diet and household size
and distance from 'poblacion’ (market center) was observed. Employ-
ment of the mother affected dietary quality negatively. (Herrera, 1977)

) The importance of RDA specification is heightened in studies of the type
conducted by Valenzuela.l3 Valenzuela's study, based on the intensive data
from the 99 households, investigated age and sex bias in dietary intake.

Table 9 reports the nutrient intake of children in the intensive sample ex-
pressed in '"adequacy levels" .for the age and sex group of children. Clearly
the RDA standards themselves are critical to such a comparison. If the RDA
levels for females, for example, are "too high" relative to the RDA levels for
males, females will appear to be discriminated against.

There is.very little evidence, however, to suggest serious age-sex bias
4n the RDAs. Most of the controversy is over the nutrient levels required
per kilogram of body weight. Presuming no age-—sex bias in RDAs Valenzuela's
data indicate that at all age levels, male children have more adequate diets
than female children and that diets of adults are more sufficient than those

of children.

Table 10 reports Valenzuela's analysis of the determinants of nutrient
adequacy ratlos. She regresses these ratios on a set of age-sex dummy vari-
ables plus the continuous variables shown in the tables. (Regression 2 in-
cludes interaction variables). The results indicate that mother's education

and time spent on food preparation increase the nutrient intake, holding food

expenditures constant. The negative food expenditure-time interaction terms
further support the interpretation that nutrients are produced in the house-
hold. (That is, the term reflects diminishing returns in production.)

s The mother's skill level and time input can be expected to produce more

nutricnts per given expenditure on food. It is true, however, that as wages
_rise, incomes also tend to rise. It is possible for food preparation time to
appear to be valuable simply because mothers facing lower wages not only devote
pore time to food preparation but also change the mix of food toward more nu-
tritious food per person expended. This is partially controlled for by the
wife's employment effect. The fact that nutritional status rises with the
economic contribution of the family member is coEzistcnt with models indi-
cating that nutrients increase earning capacity. - e

Table 11 summarizes the differences in diet adequacy for each age-sex
category relative to the diet of the mother. Both the observed differences
. and the differences predicted when controlling for the effects of the vari-
«~ sbles in table 10 are reported. The results shovw that both the observed and -
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px"edicted nutrient adequacy ratios (NARs) differed significantly with females

faring less well than males and with adolescents faring less well than pre- ' .
gchoolers. The regression variables account for little of the observed age-
sex differences>. ' - .

Susan Ybahez-Gonzalo (1975) undertook a related study of the derived
demand for nutrients based on the household level data from the 573-house-
hold sample. Her results are shown in table 12.

Foods, of course, have taste characteristics as well as nutrient charac-—-
teristics. Households demand both taste and nutrition, but we have little
power to discriminate between a model in which nutrients are truly demanded

by households and a model in which they are concomitant, that is, a by-product

of the demand for taste characteristics. The results in table 12 show that
{ncome and wealth are determinants of nutrient intakfsbut it does not follow’
that households necessarily demand nutrients per se. The results also sug-
gest that the mother's work and education efforts may differ by income level.
At low levels of income, it appears that schooling increases nutrition while
market work decreases nutrition. Since a wage rate was not included in the
regressions, and mcthers income was also excluded, this effect is presumably
a combination of the effects of the added income from work, the price of time
effects, and other effects related to work status. ' T

If a related study of child welfare, Popkin.also investigated the effect
of market work hy mothers in child care time and in breast-feeding. His
results on ciild zare time are sumaarized in figure 1 which shows differences
between housszhoids with working and nonworking mothers. Other studies of time
allocation (see secrion IV) show that when mothers work outside the home, they
reduce their home production work but not by enough to avoid a loss in leisure.

Popkin's findings show that family composition, particularly the presence of

adolescent girls who can substitute for the mother's child care time, is im-
portant to child welfare. He also provides evidence that labor force partici-
pation of the mother was a szall positive impact on diet, but an overall nega-
tive impact on the nutritional status of preschool children, especially on
those 35 months old and younger. This fact may relate to the impact of mater-
pal wvork on both child care and breast-feeding patterns. It may reflect low
quality care by older siblings who substitute for the mother and the inadequacy
of bottle-milk and infant supplementation market substitutes for the time-
dntensive care and feeding provided by the mother. Most important is his

£inding of a significant increase in the probability of third degree malnu-
- ¢rition when the mother works or her predicted wage rate increases (especially

for lower income mothers).. : N

Battad (1977) examined some of the possible tradeoffs between household
dncome and education increases. She uses percentage of standard weight for

~ages as the measure of the . child's nutritional status. She found that in-~
_ ereased education had a larger and significant effect on children aged 6-23

months than on older children, whereas the income-nutritional status elag-
ticity increased as children became older (see table 13). She also found . .
that maternal education increcases and that income increases were more impor-
tant among children whose mothers were higher aducated. ' : .

Studies of dict and nutritional status have to date not identified very

‘thoroughly the relationship between heslth and nutritional status and




‘econonic factors. The modern household economics models while influencing
gome of the studies reported in this section have not been directly used.
Later sections of this report take up these models in more detail, but a
brief review of the features of- these models here may be suggestive for fur-
ther research in this field.

The household economics model postulates that certain household goods
are the direct objects of utility. Further, it postulates that two food-
related household goods, "health" and “raste" provide utility and that food

er se is only an input into the production of health and taste. A "derived"
demand for foods will be based on thisinput relationship. ’

Since the taste characteristics of foods cannot be completely separated
from the nutrient or health producing characteristics, ‘it is possbile for the
demand for foods to be dominated by the demand for taste characteristics.

. This is due to the nonlinear relationship between nutrition and health. As
“adequate" levels of nutrients are ingested, further nutrient intake will not

improve health and may impair it.

. In a recent paper, Alves, Evenson, and Rosenzweig (1978) have developed a
more complete model of the health and nutritional relatiomnship: 1In this
model, the authors show that if there were no demand for taste characteris-—
tics, households would seek to consume the "minimum ccst diet.'" Clearly,
even the poorest households derive utility from taste characteristics and = .
‘hence will sacrifice nutrients for tasce. We know that households do this. =
After all no one consumes the minizm cost diets. But how is this choice
affected by nutrition knowledge? By prices? With adequate specification of
"these relationships nutrition educatiou pregrams and income and price poli-
cies could receive valuable guidance. ' .

One of the difficulties for empirical work on these topics is the lack
of data with considerable price variation. Most surveys such as the Laguna
survey are cross-section surveys where households face similar prices.
There is a need for more cross-section, time series surveys. Such surveys
would also enable the analyst to deal more effectively with the transitory
income problem. The studies reviewed here all show very low income (or in-
come and wealth) elasticities. This is probably the result of transitory
dncome components. : T . : :

. One of the implications of the household economics perspective is that

. dmportant parts of health and taste are “produced" in the home. The time of
household members and the skills with which they conduct household activities
are important factors. The studies reviewed in this section generally
gndicate that the educational level of the mother is important; it appears
to be reflecting general skills in home activities and skills in the purchase
of foods. The ability to identify nutrition values of foods allows a given

. expenditure on foods to yield more nutrients without a sacrifice in taste.

Torres (1977) has a study of home management practices using the 1963
, and 1968 surveys. She has a measure of home management practices "adopted”
* by houscholds during the 1963 and 1968 period. Indices of food, health,
sanitation, and other practices for households in 1968 were developed.
Torres gencrally found that the schooling of the mother and home management
contacts (presumed to be exogenous to the hougchold) affected adoption from

-9



1963 to 1968 positively. The economic importance of home production (see the
following section) certainly suggests that more studies of home technology

would be useful.

L 4

The production of good health in the household is, of course, not simply

" determined by houschold activities. The provision of health services at low

cost and of "comunity" health services such as immunization and sanitation
Yy

services is also important. Crude evidence suggests that a large part of the

improvement in life expectancy and the decline in infant mortality in many
developing countries is probably related to the provision of community health

" services. HNonetheless, studies of household use of health services can add

to our understanding of the process of health improvement. Rimando (1976)
undertook a study of health services use based on the 576-household sample.
She found that income and family age structure {nfluenced the use of health
services, with families switching to modern services as income rises. Over-

all she found 21, 29, and 35 percent of the families used traditional, mod-

ern public, and modern private health services, respectively. Most impor-
tant, though, Rimando found that most postnatal and infant care was with

- traditional practitioners. For example, the presence of an infant was as-

IV, TIME ALLOCATION AND HOME PRODUCTION

sociated with a large increase in the probability of using only traditional
midwives and herbalists. : - : .

Another study, by Celia Capule (18773, 1nveétiga_'te.i‘the relationship
between nutritional status and the ability to earn inccame. . She found that

‘an index of nutritional status (based on percentage of weight for height)
‘of the rice farm operator behaved in a fashion similar to his educatiomn.

Nutritional status appeared to be only marginally related to the efficiency
of rice production in a technical sense. ' It was however significantly re-
lated to net income from rice farming and from all services, suggesting that
nutritional status is related to allocative ability. . ' :

. In an earlier section we discussed the problems of defining and meaéur-
ing time allocation. In this section, a model of agrarian household behavior
4s used to develop a basis for more complex econonetric analysis. A summary
of three econometric studies is presented and discussed. The final part of
this section reports an attempt to measure the value of home production.

Consider first a summary of the data from the 99-household intensive

.sample. More than 40 percent of the fathers and about 5 percent of the

mothers report faraing as their primary activity (including fishing or live-
gtock raising). Most nonfarmers did not have second jobs, whereas many far-
mers reported second occupations. The total market production time of farmer
and nonfarmer husbands, about seven and a half hours a day for both, does

not differ significantly, bucr that of farmer wives 1s greater than for non-

- farmer wives (table 14). Some degree of diversification in the economic

activities of both husband and wife is evident: nonfarmers spend a few

hours for faming, livestock raising, and other economic activities, and

farmers earn income from wage employment and other market production.

The time budgets of those employed, (4in table 15) grouped according to
their hours of employment, give interesting results. Husbands who allocate
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fewer hours to work in the market devote significantly more time to work at

home, both for child care, food preparation, and other home chores. They
also enjoy more leisure hours -- more time for personal care, recreation,

and other forms of leisure. The general pattern observed is that husbands
with only a couple of hours of market work have more home time and more
Jefsure than those with four to six hours of market production, and similarly
thelatter have greater home time and leisure than husbands who work over six
hours or those who average ten and a half hours per day in market production.
It may be noted, in particular, that only when market production time aver- .
ages more than ten hours a day do husbands greatly reduce their time for

.children and for other household tasks. MNoreover, their time for personal

care and recreation is also drastically cut down.

The time allocation of the wife 1s very: similar to that of the husband.
In general, women who are economically active for only a few hours a day can

_still devote time for home production and for leisure, but reduce these as

market production rises. Only when market tizme exceeds six hours does the
wife reduce her. food preparation time. This implies that labor force parti-

~¢ipation of women per se need not result in a decrease in time spent for

essential home production activities. Rather, such time is determined by

- the degree of market participation or the quantity of labor supplied to the

market. When the labor market structure allows flexibility in the number of '
working hours, such as is the case in the informal business sector and agri-
culture, labor force participation does not necessarily imply a decline in the

“yole of these women at home. These data also suggest that, since active

.

-market participation can cut deeply into home production time, "full" income

would be a better measure of household welfare than cash income.

These findings provide a first indicator of a characteristic of both
husband and wife which is probably quite important. We observe differences
in leisure which are substantial. It is difficult to make the case that ‘
differences in the taste for work and leisure exist. Some people are more
*hardworking’ than others. We have not yet been able to measure this charac-

teristic. : . .

These tabulations are helpful in providing a sense for ”t‘ne data. They
are not very helpful, however, as analytic tools. Time allocation is a mat-

‘ter of choice by households. In the general household model the household

allocates the time of household members in such a way as to maximize utility
.subject to a set of constraints which are exogenous or outside the control of
the household. Relationships between endogenous variables such as different
types of time allocation may be spurious in that a set of exogenous factors
jJointly determined thez. . :

Yn the final section of this paper we present a general household model
developed by Banskota and Evenson (in press) and presented in the discussion
of the analysis of fertility and {nvestment. in.children. The analysis in the
allocation of time is part of the more general “analy¥is but is more complex
because of the fact that speclalization of houschold roles affects time
allocatfon directly. Specialization does not have to be dealt with quite so
directly in the analysis of the-demand for housechold goods. Reuben Gronau

()976) (sce Section V) has provided the foundation for a simpler model. His

‘model has two goods, a composite good, Z, and leisurc, L. The composite good

can be “"produced" in the home or purchased in the market. Gronau developed a

]
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ginple geometric analysis of the allocation time to the home production of the
good, to work for wages in the labor market (enabling purchase of the good) ,
and leisure., Evenson (1978) has extended this basic model to allow for farm
production as well as home production. This extension first deve;}8ps the

" gingle person nousehold case, then the two-person household case.”

‘. 9he Single Person Household Case )
Even though we are primarily interested in the behavior of multiple
person households, the single person case affords a simpler expo-.
gition of the basic featurss of the model. Figure 2 portrays several
cases of interest. Panel A shows the simplest case, a household
with 2 minimum of resources, in the form of shelter, cooking utensils,
and a small home garden, in addition to time. We also will presume
‘that the composite good Z can be produced in the home or purchased
$n the market. This is a critical assumption because it implies

. that the mix of home-produced and market-produced goods does not
affect the productivity of home production time. In the case of

" farm production to be considered later, this is not as critical.

The composite good is measured on the vertical axis. Leisure
4s measured on the hc rizontal axis. The point H {s maximum possible
leisure. The turve atc traces out what might be ‘termed a home pro-
duction curve. Its actual shape depends on other sources of in-

. come. If sufficient nonlabor income is available to insure ade-
-+ quate nutrition with no home production, the curve will be as de-
“picted by abc. 1f this 1s not the case, 2 relationship between
production and consumption will exist. The curve aa'bc shows a

_nutrition-—work effect in which productivity is low at low levels of
production. The home production curve is based on a work organi-
zation in which the most productive tasks are undertaken first.
Because of fixed home capital resources, diminishing marginal

product is presumed to occur after some point. _ _ ,

A " The segment db in panel A shows the goods-leisure locus
- offered by the labor market. The slope of the line is the wage
rate divided by thegoods price. It is located so that it is :
tangent to the home production function, reflecting the fact -
.. that at points to the left of the point of tangency, b, the
‘. productivity of time in the market exceeds that in the home
s (presuming that home-time is not sold). Im equilibrium, the
' household will devote OL units of time to leisure, LM to work
4n the market, and Mi to home production. .

. Panel B portrays a household with access to land resources
end that engages in agricultural production. The curve ac' 1is
& home production curve as in panel A. The curve absyb,c reflects
the combined product from both home production and farm production.
Farm production {s net of payments to landlords and to variable
factors. The segment byd, again reflects the opportunities
efforded by a labor martc%. .

a2-
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In the initial equilibrium with indifference curve u with
market opportunities b,d., this household will have OL, units of
leisure, Ljm, units of market time, myF, units of farm time, and
FiH units of home time. Note that the marginal product of home,
farm, and market tize will be equated so the point Fy is located
. where the slope of the curve act is equal to the slope of the

segment bjd;.

Panel B also portrays the simple analytics of the consequen-
ces of a rise in the market wage. The segment bpd; reflects the
higher wage rate. Note that the point of tangency with the com=-
bined home and farm production curve shifts to the right from by
to b,. The effect of the rise in wages has two parts. The first
is t%e conventional income and substitution effect on leisure

which in this example results in a decrease in leisure from OLj
~to OLy. The substitution effect is depicted as outweighing the
income effect. (This is for convenience of exposition and is not
dictated by the theory.) The second part of the effect is the dis-
placement effect against both famm and home time. In panel B,
farn time is reduced frem m,F units to m,F, units, and home time
$s reduced from F;H units to %zH units. The relative shapés of
the home and combined curves will determine the relative dis-
placement effects agiinst home and farm time. Thus, even if the
income effect of a rise in the wage rate outweighed the sub-~
stitution effect (total leisure increased), the displacement
effect could still produce a positive labor supply response. -

A backvard bending supply curve of labor is highly unlikely for.
& single person household. ‘ o '

Panel C depicts the effects of an increase in nonlabor
4ncome. Suppose nonlabor income is increased by an amount suf~-
ficient to purchase ON units of goods. The total opportunity
curve abd shifts upward parallel to a'b'd'. The point b’ is
directly above b, so the increase in nonlabor income has no
effect. on the amount of home time (or of combined home and farm
time in the case where farm activities are involved). It will
$ncrease leisure, however, as long as leisure is a normal good
(from OL to OL' units). Consequently, it will Teduce market
time (from LM to L'M units).

Panel D depicts the effects of fixed job costs. Suppose that
costs equivalent to OC units of goods must be incurred in the form
of job search and maintenance costs. The relevant opportunity
Jocus in this case becomes abd. With job costs, a certain
ninimum number of time units will be devoted to market work (if
undertaken). Note also that small differences in the indiffer-
ence curve, or in market wages, can yield large differences in
time allocation in certain circumstances. With indiffernce
curve u,, the equilibrium {s OL; units of leisure, no market work,
and LjH units of home (or farm and home) time. The indiffercnce
curve u, produces only OL, units of leisure, LoM2 units of market
work, and Mzl units in the home. A slight rise in the market
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wage vith indifference curve uj would have produced a similar
effect as the shift from u, tou indicates. In the presence
of job costs, the "position of the equilibrium becomes im-

portant.

The Two-Person Household

Figure 3 extends the previous analytic framework to the two-
person case. (The extension of the analysis to consider
children and other household members is taken up later.)
Here we are concerned with the economics of specialization

‘within the household.

In panels A and B we depict the single person cases for a husband
(panel A) and a wife (panel B) acting independently. The opportunitv
curves abd are for households without land. The curves ab'd' are for
households with land. The home production curve for the husband

- 43 equivalent to that for .the wife. Note, however, that the hus-—

-—

band commands a higher wage in the market and is more productive on
the farm in this exawple.’ This specification is consistent with

“most empirical evidence.

panel C depicts the combined household case for landless ' :
houscholds. The axis measure's goods .per member and leisure ver - \
member. The curve abcd represents the nonspecialization com-

bination and is a simple average of the single goods cases. .

In the segment ab both huysband and wife work in the home. 1In /

the segment be the husband is working in the market, the wife is

B working at home, while bath work in the market in the segment cd. ‘

"4n home production. Over the segment ab, both will work in the

" The curve abefg repfesents specialization according to com-
parative advantage within the household. Ve suppose here that
the wife's time is a perfect substitute for the husband's time

home as this maximizes the combined product. Over the segment be, . .
the husband will work in the market. It will now be optimal for

the wife to replace her tusband's home time., Each additional

hour that she replaces allows the husband to work one more hour

4n the market without changing the leisure of either. The

segment be in panel C will have the slope of the husband's wage

rate and will be the same length as the segment ab, because the

husband's home time will be replaced entirely.

. In segment ef, further specialization occurs. The husband
will wvork in the market; the wife will work on both her own and
her husband's home production curves. She thus will not enter
the market at point m,, but at some later point, m**, where her
marginal product on both home production curves has fallen to
her wage rate. Both will be in the market after this point.

In the equilibrium (given a houcchold utility function)

" depicted in panel C, the wife does not work in the market.
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The “gains" from specialization are shown as the shaded area.
These gains can be associated with the segment be which will
be larger, the higher the husband's wage rate and the more
productive the wife's home time. The segment to the left of e
{5 larger the more productive the wife (in home time), and

the more easily substitutable her home time is for her hus-
band's home time. It also is apparent that as the wife's

wage is increased, the point m** moves to the right. As the
. wife's wage rises to her husband's level, the gains from

specialization are reduced.

Panel D,

<

figure 2, depicts-th.e corbined case for house-

holds with land. The curve abcd is the simple combination
of the single person cases. The curve aefgh 1s based on

“specialization. Here the specialization begins immediately
because of the presunption that the husband 1is more productive

on the farm.
home time by

In segment ae, the wife replaces her husband's
equating her own home and farm productivity

_. » and his own home produi:tion time. She may not fully replace

his home time at the point e. In the segment ef the husband
enters the market and the wife further replaces both his famm

and home time. Agairn, because she is less productive on the

farm this 1is

a partial. replacement so the linear segment ef is

less than the length of the segment oy H (on the vertical

exis). The segment fg is curved because the wife continues to
. work on the farm and in the home and replaces some of her

husbznd's farm time. At the point g she will enter the market

but will not

have replaced fully the husband's farm time. .

Gains from specialization are indicated by the shaded area.

Panels C and

D of figure 3 provide a basis for an empirical speéifica-

* tion of time allocation. This model, it should be noted, is quite restric-~
tive. The model supposes that husband and wife can freely substitute time
among estimates, and that home production is independent of time alloca-

tion for example.

Nonetheless, the model does guide econometric specifi-

cation and it does have a rumber of testable implications.

' Tables 16, 17, and 18 summarize regression analyses undertaken, using
three sets of Laguna data. Table 16 analyzes the Laguna '75 recall data

(Boulier, 1976).

Table 17 reports an analysis of the Laguna Intensive

“observation" data (King, 1977). Table 18 reports an analysis of the Laguna
$75 resurvey recall data (Evenson, 1978). It should be noted that the analy-

sis of the lLaguna
~collection of the

'75 and Laguna Intensive data was undertaken prior to the
resurvey data. Accordingly, the latter data set is some-

vhat more complete and includes variables which were not available in the

ecarlier data sets.

The two earlier studies did not distinguish between

farm and other market time as did the third.

We will discuss the results by variables with emphasis on the theoreti-
cal aspects as well as the actual regression results. Dependent variables
arc the home and market time of husbands and wives. The household economics

models state that

a set of exogenous variables jointly determine the full

get of time allocations within. the households as well as the equilibrium
get of houschold goods produced and market goods produced. Thias joint
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determination allows us to use single equatiom ordinary least squares meth-
ods."

1, The husband's market wage

When the husband's wage increases, the price of leisure rises inducing
a substitution of market time for leisure. It also produces an income
effect which runs in the opposite direction. More leisure is desired when
{dncome rises. It, of course, has no effect unless the husband is working
4n the market (or is induced to enter by the jncrease). We generally
expect the substitution effect to dominate the income effect and thus an
{ncrease in the husband's wage will induce him to work more hours in the
market. Also, he will work less in the home .unless he is already fully
specialized in the market. If he has an option of farm work, he will work
_ fewer hours in the farm (and the home) and this displacement of time will

result in a larger market time effect. ' = '

The husband's wage rate will also affect the wife although this will
primarily be an income effect for her unless there is an agreement on
- Je{sure sharing. With equitable leisure sharing, the wife will reduce
her leisure even though she does not have a substitution effect per se.
It should not affect her nome time at all if she.is in the market. '

Thé results in table 16 are at odds with those obtained in tables 17

and 18. We earlier noted that we regarded the Lzgunz *75 recall data to be !

gubject to substantial error. This may be the reason for the inconsistency’
with both theory and the other data. 1In table 17, the effect of the hus-
band's wage rate is as expected on the husband's time allocation. The
effect on the wife's time allocation is similar and suggests that leisure
{s “shared." The table 18 regressions also support the expectations.
regarding an increase in market time of the husband and a decrease in famm
time. The husband's home time effects are not expected to be significant.

- .

9. The wife's market wage

A change in the wife's market wage has.no effect unless she is actually;

working in the market (or would be induced to work by the wage income). If
ghe is working, there will be an income and substitution effect with the
gubstitution effect probably dominating. She will also displace home and
 faym time so this will almost certainly produce a positive effect on market
time and a negative effect on home and farm time. The effect on the hus-
band will depend on the sharing of leisurec. : .

Yn table 17, we note than an increase in the wife's wage does reduce
her own home time and increase her market time. It has a positive effect
. on her husband's market time, supporting the leisure-sharing hypothesis.
The table 18 results also show strong positive effects on the wife's market
time and ncgative effects on her home and farm time. The effect on the
husband's time is ambiguous and does not provide strong support for leisure
gharing. In fact, in the nonfarming houscholds, it appcars that leisure is
~ not shared. ' ' « '

~16~
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3. Farm replacement wages

For farm households, farm replacement wages reflect the alternative
costs of farm time and would be expected to predict time allocation. In
particular, they should be positively associated with farm and home time,
and negatively with market time because high farm productivity will lend to
a displacement against market time. Table 18 provides evidence that in
farm households the wife's replacement wage does induce more farm and home
time and less market time for her. The husband's replacement wage effect

48 somewhat weaker.

4, Cost of market jobs

The theory predicts that when job costs ‘are high, substantial market
work will be undertaken. A rise in job costs will thus be associated with
pore market work. Table 18 provides support for this proposition. It
should be noted that job costs are subject to some cholce and thus are not

fully exogenous.

- .
- L)

5. Farm.and home capital

_An increase in home capital should raise the. produdtivity of home work
and thus increase home work .and decrease farm and market work for the wife.
The effect on the husband should be to induce market work. Both tables 17 .
and 18 provide support for this expectation. _ : .

Similarly, an increase'in farm capital should lead to an increa-se in
farm work and a decrease in market work and home time for both husband
. and wife. Again there is some support for this in both tables 17 and 18

(except for the farm time of husbands in table 18).

6. Nonwage income .‘ o o el

. The effect of an increase in nonwage income depends on whether the hus-
band and wife work in the market. Increased income shifts the "combined"
curve (see Panels C and D, figure 3) upward. If both husband and wife work
4n the market, both will reduce market time because of a pure income effect.
Since leisure is a normal good, both