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INTRODUCTION

In female labor supply studies beginning with the works of Mincer
[1962] and Becker [1965], economists have incorporated a higher value of
time at home for married women realizing that in in many cultures women have
primary responsibility for child-rearing. This paper studies implications
of a high value of alternative uses of married women’s time in a rapidly
developing country in which the labor markets offer a wide range of choices
regarding flexibility of employment, far wider than is available in the
United States today. In many Southeast Asian countries, small family-run
enterprises account for a large portion of employment. Jobs range from
working in industrial assembly lines to harvesting vegetables in a home
garden. In such a country it is unreasonable to summarize women’s choices
as binary; the standard approach in studies of female labor supply in the
United States takes working and non-working to be the two possible
employment states. (See Heckman [1979], Mroz [1987].) Instead, this paper
studies self-selection into types of work which differ according to
flexibility of substituting between wage work and home time.

Previous empirical work on female labor supply in Asian market
economies has pursued the question of whether women self-select in choosing
their form of employment. (Hill [1983], Liu [1988], Wong [1987], for

example.) The empirical studies usually pose the question in the form of a



discrete-choice model of two categories of job status: full-time versus
part-time, or alternatively, formal versus informal employment, with the
third possible state being not working. This paper examines the reasons for
augmenting the usual binary characterization of employment states when jobs
vary in the ease a working mother may transfer her time between wage-earning
tasks and household production. The degree of ‘f lexibility on the job
reduces the effort expended by women in switching her attention back to
home. My findings of sorting by occupation (in addition to employment
status) and wage premia for married women (but not men) who commute longer
distances from their home lend support to the hypothesis that women value
this alternative margin.

The theory of hedonic pricing applies to the determination of wages
when the employment contract consists not only of wages and hours, but also
the tied amenity of some flexibility to engage in alternate activities (see
Rosen [1974]). Women may be willing to accept lower wages in order to have
the right to switch readily between activities. Presumably, the occasional
absence or divided attention of a worker is less productive to the employer;
hence employers who require rigid hours will tend to hire workers who place
lower value on flexibility. One might expect that employers’ costs of
"bending" rigid rules on standardized work hours depends on production
technologies, ease of monitoring, and incentive compatibilities. I discuss
briefly how these factors might play a role in explaining observed wage
differentials by work status.

After a brief theoretical discussion in chapter 1, the Malaysian Family
Life Survey (1976) 1is examined for self-selection, wage differentials,

commuting cost premia, and patterns of childbearing which are consistent
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with the notion that employment contracts are heterogeneous with respect to
the degree of flexibility implicit in the form of employment. Although the
hedonic wage function is a wuseful theoretical construct, its empirical
usefulness is limited where the levels of the tied amenity are unobserved.
Instead, indirect measures are used to test whether those women who would
reasonably be expected to value the amenity are employed to test whether
self-sorting occurs by levels of the tied amenity. First, 1 estimate a
three-state discrete choice model of self-selection by measured individual
characteristics into non-work and the two categories of work discussed
above, formal and family work. As in the model estimated by Hill for
Japanese women, the presence of young children, the mother’s age and her
educational attainment all are found to affect the conditional probability
of choosing a given employment category. The results are used to construct
simulated profiles showing the sensitivity of the two types of labor force
participation to age, education, and the presence of young children.
Second, the question of whether commuting-distance wage premia exist for
women and the results are compared to husbands’ wages. The women’s wage
functions are corrected for self-selection into the formal sector. Here, 1
find that wages are sensitive to commuting distance for Chinese women and
not for the sample of Malay women.

Much of the theoretical work on female labor supply models
participation as a binary variable. This approach was been used by Mincer
[1962] and Ben Porath [1967] as well as in more recent empirical work, such
as Heckman and MaCurdy [1974] and Jakubson [1988]. My findings that women
sort on the basis of complementarity of jobs with household tasks suggest

generalizing this binary concept of work. In addition, this cross—-section



study indicates that there are substantial differences between the two
ethnic groups with regard to the timing of family formation and work. Part
of the observed wage differential between Chinese and Malay women is a
result of differing degrees of specialization over the life-cycle between

wage work and family formation.



CHAPTER 1

EMPLOYMENT PATTERNS AND MEASURES OF JOB FLEXIBILITY

I focus on the observable effects of heterogeneity of jobs with respect
to flexibility between home and wage-earning tasks throughout a work-period,
where the division between exactly what hours are work and leisure are
blurred. The hypothesis underlying this study is that women with small
children may value not only the total number of hours of leisure time, but
the ability to substitute into household production at any point of time
during a day. The broad range of working conditions present in countries in
the process of modernization such as Malaysia offer an interesting window on
this alternative to hours of work as a margin for adjusting employment.

Findings of wage differentials across sometimes arbitrary groupings
according to establishment size, industry categories, etcetera, must take
into account self-selection. Empirical studies on wage differentials in
developing countries have been been rightly criticized many for both lack of
motivation for the empirical categorizations chosen and for inattention to
selectivity bias. The following summaries of differentials between husbands
and wives’ wages, participation rates, educational attainment, and

occupational distribution are therefore provided merely as a starting point.



Sources of Ethnic Differentials

in Married Women’s Wages

The MFLS survey sample exhibits clear wage differentials both by sex and
by ethnic groups. The information on earnings is taken from the employment
histories: the method for converting information on job spell and earnings
per unit time to an average weekly wage in 1975 Malay dollars is given in
the data appendix. The lowest average weekly earnings are reported by Malay
women, the next lowest by Chinese women, followed by Malay men and Chinese
men. Table 1 shows this ordering holds for both workers who report their
work status as either full time, part time, or employer of others, which I
categorize as the formal work force, as opposed to family workers, which
consist of those who are self-described as family business worker,
self-employed, or engaged in home production. Note that the composition of
women in these subcategories of employment affects the average wage by
ethnicity. That is, if one were to assign the Malay women to formal and
family work in the proportions that Chinese assume these types of work,
Malay average wage would rise from from 16.14 to 21.22. Alternatively,
assigning Chinese to formal and family work in Malay proportions lowers that
average from 28.9 to 25.3.

Married women’s participation rates are given in Table 2. Nearly half
of the Malay and slightly over half of the Chinese women work. Note however
that I have included all women who work a positive number of hours for pay
(instead of the usual criterion of working more than twenty hours a week)
because of the focus of this study on flexible work arrangements.  Among

women there is a higher incidence of working less than twenty hours of week



Table 1.

by work status. 2

Average weekly wages of married men and women

Wages
Women

Chinese
Malay
Men
Chinese
Malay

Composition
Women

Chinese
Malay
Men
Chinese
Malay

Family workers

Mean
17.9
5.3

81.4
29.8

467
637

237
347

s.d.
31.3
11.7

123.6
32.7

Formal workers

Mean
38.3
34.8

107.5
50.6

547
37%

177
667

s.d.
33.9
45.9

169.7
41.8

Mean
28.1
16.1

97.7
43.5

All workers

s.d.
34.3
32.4

157.0
44.3

2 Wages in 1975 Malaysian dollars.

Table 2. Married men and women’s labor force par‘ticipationa

Year

1960

1975

Women

Chinese Malay

52.1 41.7
278 242

52.8 39.3
367 330

54.8 39.8
434 412

51.5 41.8
446 461

Men

Chinese Malay

86.6 81.8
262 292

88.4 85.7
329 357

96.5 89.2
345 400

95.1 92.1
347 406

* Means in bold type, frequencies below.
In the labor force if paid for > O hours if female,
for > 20 hours if male.



than for married men. The married men (husbands of the married female
respondents of the MFLS) are nearly all employed throughout the period
covered. These samples have a higher mean ages as the year approaches the
sample date due to the retrospective survey design; however no clear
conclusions regarding women’s age-participation profiles should be drawn
from this table alone. Instead, by combining the married women’s fertility
histories with employment data, Table 3 suggests that the timing of
switches in work status do vary by age and that they are linked to the
presence of young children at home.

In pooled cross-section time-series data set of yearly observations for
1955-1976 there are 404 instances of Chinese women changing job status over
the 21 year period from 1955 to 1976, but only 261 such events occur among
the Malay women: Malay women are more likely to remain in a given job
status for long periods of time. The average age of all the employment
switching Malay women is 24.1, Chinese switchers average 24.2. Chinese
women tend to switch into formal employment at younger ages than other types
of employment shifts: the mean age is 20 for entering, compared to an
average age of 25 for those leaving formal employment for not-working, and
even older for those leaving formal employment for family work. There is
less of a difference in the mean ages of moving in and out of family
employment.

Table 3 below asks what proportion of these same women also experienced
an increase or decrease in the number of children less than 6 years of age
in the same year in which they changed employment states. The differences
between those entering and leaving formal employment are the most striking.

The upper right corner contains information on those moving from not-working



Table 3. Percent of women changing work status with

{1ncrease/ decrease} in # of children less than 6 yrs old
Chinese
Destination:
Not Working Family work Formal work
Source:
Not Working —_ 18:6, 14.6 3-8, 0.9
Family work 0%/ 13.9 — %1, 5.4
Formal work 18'8/ 3.9 19'7/ 13.1 —_—
Malay
Destination:
Source:
Not Working —_— 15'6/ 10.4 6'8/ 5.5
Family work 200/ 2.2 —_— NA®
Formal work ll'8/ 2.9 NA? —_

® Cell size less than 20.

Table 4. Married men and women’s educational attainment:
Proportion reaching high school, MFLS 1976

Women Men
Cohort Chinese Malay Chinese Malay
-1925 —-— -— 0.27 0.11
—-— -— 37 54
-1935 0.03 0 0.29 0.19
108 85 938 93
=1945 0.13 0.03 0.44 0.22
17 155 127 146
-1955 0.22 0.16 0.58 0.41
154 169 85 113
=1965 0.14 0.17 —— -

14 53 — ——
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to formal work; the lower left corner on those leaving formal work for
not-working. Clearly, very few women chose to shift from not-working to
formal employment in the same year in which they had an additional child:
3.8%2 of Chinese and 6.8% of the Malay. On the other hand, higher
percentages of the more women shifting out of formal employment to
non-working did have additional young children: 18.8% and 11.8% for Chinese
and Malay women. Tests of statistically significant differences reject the
null that the the mean number of increases and decreases of young children
are equal, for all transition in and out of formal employment. Differences
between women entering and leaving family employment are less striking. As
one might expect, the increase or decrease of young children would matter
less to an activity which is fundamentally more compatible with
child-rearing.

Having observed that life-cycle participation patterns differ by race,
one might ask whether there is also an obvious differential investment in
schooling. Table 4 shows educational attainment as measured by high school
attainment. Investment in education differs by sex: this is in keeping
with the notion that the payoffs to higher education are greater for
full-time and career participants in the labor market. The Chinese women
are more likely to live in urban locales in Malaysia than the ethnic Malays
and appear to have higher educational attainments (except for the youngest
cohort, for which there is a small sample problem.) Trend shifts have taken
place over the decades in which these women obtained schooling. Public
education initiatives have increased the proportion of the entire population
acquiring at least six years of schooling, but gender differences are still

quite marked in 1976 when measured by high school attainment.
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Table 5. Detailed work status and average weekly work hours

Percent of population Average weekly

Married Women: hours of work

N = 464 N = 448

Chinese Malay Chinese Malay
pd full 24.3% 16.2% 36.69 38.48
pd part 4.77% 3.07Z 26.57 33.85
emplyer 1.3% 0.67 42.66 34.66
fmly bus 16.17 21.5% 42.61 37.52
selfemp 4.5% 6.7% 34.35 35.35
home pr 4.07Z S5.2% 24.55 22.37
EMPLOYED 54.97% 53.27Z 34.57 33.70
NOT EMPL. 45.1% 46.87 - -

Married Men:
N = 350 N = 406

Chinese Malay Chinese Malay
pd full 56.37% 58.67% 48.55 47.18
pd part 1.77% 3.07 46.16 30.33
emplyer 15.7% 3.0% 61.29 49.16
fmly bus 19.17% 30.07% 56.10 49.28
selfemp 4.07% 1.5% 58.21 47.66
home pr 0.6% 1.5% 50.00 53.00
EMPLOYED 97.4% 97.6% 52.46 47.47

NOT EMPL. 2.67 2.47 - —_—
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In Table 5, the following differences are apparent between married men
and women in their job states and in average weekly hours worked. Only
slightly more than half of the women have a job. A higher proportion of
women who work choose family business employment than men: where 73% and
647 of Chinese and Malay men, respectively have formal employment, only 30%
and 197 of the Chinese and Malay women do. The majority of working women
are either full-time employees or workers in family businesses, with
proportionately more Malay than Chinese women taking such jobs. Third,
women average about 34 hours a week, less than the men’s average of about 50
hours per week. Finally, the survey shows that the incidence of holding
more than one job is higher for men than women: roughly 17% for men and only
about 8% for women. Double job holding is more common in rural areas than
in urban; the largest category in the secondary job columns for men and
women is in agricultural labor. The occupational distributions given in
Table 6 and Table 7 show that cumulatively, agricultural labor, sales, and
industrial labor account for most of the primary jobs of both men and women.
There is some evidence of occupational specialization by gender: more men
hold jobs as industrial laborers, and more women work in service and sales
jobs than men.

These summary tables show there are ethnic differences in investment in
education and work status chosen by the married women in the MFLS. Nearly
half of women do not work. Of those who do work, the proportions choosing
family or formal employment differ considerably by ethnicity. Correcting
labor supply functions for the self-selection of heterogeneous women into

the labor force, as introduced by Heckman [1979] is a well-accepted
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Table 6. Occupational distribution by primary and secondary jobs

Married Women:

PRIMARY JOB: SECONDARY JOB:
Category Chinese Malay Chinese Malay
prof/tec 6.55 6.64 - 0.22
adm/man 0.87 0.00 -— -—
clerical 5.24 2.90 — —_—
sales 23.58 13.28 0.22 0.65
service 9.61 1.66 0.45 0.22
ag.labo 38.43 63.49 2.01 9.91
student 0.44 1.656 —-— —_—
ind.labo 15.28 10.37 0.67 0.43

100.00 100.00 3.35 11.43

Married Men:

PRIMARY JOB: SECONDARY JOB:
Category Chinese Malay Chinese Malay
prof/tec 8.79 7.41 1.14 0.25
adm/man 2.12 1.06 0.29 0.95
clerical 8.18 3.44 0.29 0.25
sales 24.24 5.82 3.14 3.45
service 2.42 3.70 —— 2.96
ag.labo 17.27 48.41 6.29 15.76
student 2.12 11.64 —-— 0.25
ind.labo 31.52 16.93 1.71 2.46
other 3.33 1.59
Employed 100.00 100.00 12.86 25.37

Table 7. Occupational distribution of married women by work status

Family workers Formal workers
Category Chinese Malay Chinese Malay
prof/tec 0.00 0.00 11.03 17.58
adm/man 0.00 0.0 1.47 0.00
clerical 2.73 0.00 6.62 7.69
sales 45.45 19.23 3.68 2.20
service 2.73 0.00 13.97 4.40
ag.labo 33.64 69.87 38.24 48.35
student 0.00 0.00 0.74 4.40
ind.labo 15.45 10.90 13.97 8.79

other 0.00 0.00 10.29 6.59
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empirical model for the United States. Next, we examine the applicability

of such models to the Malaysian data.

Complementarity of Wage Work and Household Activities

Researchers working on data from other countries, specifically the
rapidly modernizing Pacific Rim nations, have found that substantial
self-selection occurs across three categories: not working and two
categories of employment. One such study makes a distinction between formal
sector employment and working for a family business (often termed informal
employment) because of the increased complementarity of family business jobs
with household tasks: Hill [1983] analysed a discrete choice logit model of
employment sector type by Japanese women, and found self-selection by number
of small children and different experience payoffs across these two sectors.

I plan to examine a discrete choice logit model as Hill estimated, but
also to extend the discussion of the reasons underlying these observed
patterns in choice by employment status. I will focus upon the notion of a
poorly measured job-related attribute of "flexibility" and implications for
estimated wage functions if the market equilibrium wage incorporates
implicit prices for this tied attribute. This discussion is benefited by
the richer descriptive information available in the MFLS than the Japanese
data set that Hill analysed.

To a working mother with primary responsibility for child care, the
privilege of flexibility may be characterized as a time-augmenting amenity:

the enforced specialization on wage-earning tasks by other bosses imposes a
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constraint on her labor time across tasks. A most compelling picture of the
different costs of working across job classifications is given by Table 8.
It summarizes the reported average number of hours of child care help
obtained demanded per week (the data collected do not distinguish between
paid and unpaid help). Although a higher proportion of Chinese women report
receiving help with child care, one similarity emerges across both groups:
those who work for an unrelated boss demand significantly more hours of help
with child care than the others. Although one cannot entirely rule out
income effects accounting for the difference across non-working women and
working women, the similarity between non-working women and f amily workers
would seem to support the hypothesis that family work meshes better with
household activities. This is not a substitutability which may be measured
only by the difference in reported average hours worked per week. The hours
reported by family workers are roughly equivalent to those worked by formal
employees.

Family workers also tend to enjoy shorter commuting distances to work.
Table 9 shows that women who work for family tend to travel shorter
distances to work. Commuting distance is easily measured, but the time
involved in covering such distances will vary depending on the quality of
roads and transport services. The table therefore distinguishes between
rural and urban communities. In general, formal employees travel farther
than family workers. Husbands tend to commute farther than wives in both
rural and urban settings, but it appears that family workers work closer to
home in urban areas (homes may be located directly over family shops, for
example) than they do in rural areas (where the typical village is

surrounded by outlying cultivated land.)



Table 8. Total child care help by work status

16

CHINESE
Formal
Family
Nonworkers

MALAY
Formal
Family
Nonworkers

Mothers’ work:

avg hrs
per wk

3L.7
35.4

39.5
35.4

avg
miles

commute

1.8
0.9

1.8
1.1

Child care help:

avg hrs
per wk

57
34
33

55
24
24

7% mothers
w/ child € 6

getting help

647
497
387

327
307
25%
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Table 9. Commuting distance to primary jobs

Residence Women Men
Chinese Malay Chinese Malay

URBAN

7% Urban 59% 287% 597 287%
7% Employed 457 27% 977 98%

Avg miles to job:

All Workers 1.4 1.5 1.8 1.9
Formal employees 1.8 1.7 1.9 2.3%
Family workers 1.0 1.1 1.3 1.9
7% who commute*:

0-1 mile 33 27 15 3
1-2 miles 15 27 23 34
2-3 miles 26 15 24 25
3 + miles 26 30 38 38

RURAL

7% Rural 41% 73% 417 72%
% Employed 547 597 997% 98%

Avg miles to job:

All Workers 1.3 1.2 1.7 1.6
Formal employees 1.8 1.8 1.8 1.9
Family workers 0.8 1.0 1.6 1.4
7% who commute*:

0-1 mile 33 14 17 6
1-2 miles 23 53 29 47
2-3 miles 25 22 17 24
3 + miles 18 10 37 22

* Cell size less than 10.
Columns may not sum to 100% due to rounding error.
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Labor Demand and Employers’ Costs of Providing Flexibility

In related work to Hill, some research has examined self-selection into
full- and part-time work. One such study using data from Taiwan is by Liu
[1988]. Theoretically, a distinction should be made between the
full-time/part-time choice and the so-called formal/informal studies.
Define hours flexibility as giving the employee the option to leave off
working in order to attend to any alternative pressing demands on her time.
Part-time hours, like other formal employment may actually require quite
rigid hours. Two apparently similar workers may report 20 hours of work in
an average week: the part-time employee working between 8 a.m. and noon
each of five days, the other worker taking breaks at random points during
any working spell and making up the time later. Clearly, these employees
are not equivalent to most prospective employers. Under what conditions
will an employer be amenable to allowing flexible hours in a labor contract?

Let Q = f(L) be a production function in which L is the labor effort of
a single worker. Optimal work effort defined by profit maximizing behavior
by some manager can be obtained by paying the worker her value of marginal
product. If L is unobserved but output Q is observed, simple inversion of
the production function yields a reliable measure of L. Say the amount of
effort L = p C, where C is the clock time worked and p is a fraction of that
time, O<{p<l. Monitoring inputs by outputs, as for piece-rate compensated

jobs, one can infer:
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L=pcC-=rf4Q

making hours flexibility costless to provide.

Coordination problems may arise where K is a vector of other inputs and
production of Q = f(L,K), whether these K inputs are complements or
substitutes to L. If Kl is some fixed or quasi-fixed input, clock time
matters if that input is left idle for (1-p)C hours. A separate cost to
the firm arises if the flexible working hours extend beyond the standard
working week and the firm does not have enough such workers to actually run
a second shift. The employer can’t exploit usual gains vfrom cooperative
efforts with other workers who are complementary to L. In the case of
substitutes, one would expect that the more complex the activities of one
worker, the more costly for to swap a worker into another’s work role. One
might consider transaction costs related to the number of partitions of any
given time period into actual productive time. If labor effort is broken up
into n partitions (separated either by departures from the workplace or
attention devoted to activities non-productive to the firm) then each Jjob

ought to be thought of as a sum:

accompanied by a transaction cost which varies directly with the number of
partitions n. Alternatively, it could be an output reducing component of
the production function: Q = F(L, K, n). An example might be a fixed amount

of time an exiting worker spends communicating to a substitute worker the
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status of tasks left to be done.

In summary then, flexible-time workers may actually have lower marginal
product per unit clock time than other workers due to the lack of
coordination with other inputs. The wages employers are willing to pay then
are most likely decreasing in n and S, where

1) n the number of average partitions of labor effort per hour
2) S the number of hours of work performed at non-standard hours
of the work week (late night or weekend).
Finally, these costs of coordination ought to vary with the degree of
complexity of the production technology.

If flexible employment arrangements have no other cost to employers
besides the increasing the incentive to shirk, then family members ought to
be found working across the economy, wherever there are f amily-owned
businesses. Instead, the detailed occupational categories of the MFLS
suggest that the difference in work status may also be founded in the
technology of production. The range of occupational categories is quite
broad for the formal workers but family workers are mostly agricultural
workers, sales clerks, and to a lesser extent, industrial workers. This
type of work can be easily monitored: effort of agricultural workers can be
measured by bushels harvested or rows planted. Sales clerk’s performance is
easily metered by receipts. One commonly sees piece-rate compensation in
for tasks such as harvesting or processing grains, fruits and vegetables.
Although information about the compensation schemes is missing, the
occupational breakdown 1is, at least, suggestive that the technology of
production matters. A drawback is that the largest category "agricultural

laborer" may mix field workers with food processing workers who may work in
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quite capital-intensive plants where coordination of inputs is quite
important.

The naming convention adopted here by calling the second group family
workers should therefore be seen as a simplification: the degree of
flexibility across jobs may vary continuously as a function of both kinship
ties and technology of production. Grouping workers into family and formal
workers is a first step towards identifying labor supply functions free from
self-selection and the implicit pricing of flexible working conditions.

The primary indicator to be used for measuring how much value women
place on their non-wage-earning time is the presence of small children. Of
the MFLS Malay women whose primary employment is in agriculture, 617 have
children less than six years of age, compared to 52% for all working Malay
women. Of the Chinese women in agricultural employment, 71% have small
children compared with 63% of all working Chinese women. It should be noted
that consideration of the added amenity of flexibility should apply not only
to women with children but to men with a high value to time spent in
alternate activities. Smith [1983] has documented age-specific employment
patterns of husbands in this survey, finding that the youngest and oldest
men are more likely to be working in a family business: the young may need
time off for school and study, the older men may be consuming more leisure

time as they reach retirement age.
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Commuting & Wages

If the hypothesis that married women with children value the
flexibility to shift between work and home (or even the option to do so)
during the work day, then within the category of formal workers, women’s
wages may be higher for those for those women who have to commute long
distances to work. That 1is, if one wused employment status as a
discrete-valued indicator of employment flexibility, commuting distance
would be a continuous measure of job flexibility. The same hedonic pricing
argument would apply: women who value flexibility the most choose
employment closer to home. Presumably, by limiting the scope of their
search for a job to a certain distance from home, these women thereby on
average collect lower pay. Given that such a search is more likely to
encounter a broader range of possible employment opportunities in an urban
than a rural setting, one would also expect that commuting distance would
serve to explain more of the variation in urban than in rural wages. The
market equilibrium wages will reflect not only the local distribution of
women according to their tastes for flexible work, but also the distribution
of employers and their relative costs of offering such work.

Consider an urban setting in which some centrally located business
district is surrounded by residential neighborhoods, sometimes referred to
as a ‘"circular city" model. Goldner [1955] initially proposed that firms
may need to pay a premium to induce residents of distant suburbs to commute

long distances to work. Commuting distances are usually insignificant in
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explaining husband’s wages but have been found to be significant in
explaining variation in women’s wages in the U.S. In a study of the Chicago
labor market as surveyed in 1963, Rees and Schultz [1970], asked whether
some employers paid wage premia to attract workers from distant homes for
specific occupations. At the 57 level of significance, they could not
reject the hypothesis that distance to work was important for keypunch
operators (all women). Distance to work was significant at the 10% level for
typists (also female). Only one out of eight of their predominantly male
occupations  (accountants) revealed statistically significant commuting
distance wage premia.

Rees and Schultz discuss the gender difference in their findings
briefly, focusing upon the problem of jointly determined residential
location and job choice: if most families weight husbands’ and wives’
convenience to work according to income earned, then the intermittent and
part-time participation patterns of women would lead them to consider the
husband’s job location, not the wife’s, as more important in deciding where
to live. The capitalization of convenience to work would then mitigate the
commuting distance wage premia more for women than for men. They do not
mention that women’s heterogeneous preferences for proximity to home would
lead women to self-sort across such jobs, whereas this affect would be much
weaker for men. In equilibrium, the commuting distance wage premia (which
also may be thought of as the price of convenience to work) ought to be a
more significant part of women’s wages than men’s, in keeping with their
higher valuation of complementarity to home production.

Thus, several classifications, such as employment status (family or

non-family), occupation, and even commuting distance to work, all provide
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some information on the degree of flexibility inherent in employment. The
empirical portion of this study approaches the problem with two indirect
measures of flexibility which are part of the MFLS instrument: employment
status, as it reflects the amount of freedom in allocating one’s time

through the day, and commuting distance to work.

Modelling Flexibility as a Tied Job Attribute

The aspect of job heterogeneity one would like to incorporate into
labor supply of married women is some notion of compatibility with household
tasks. Consider the time-augmenting aspect of flexibility in the context of
the familiar one-period utility maximizing model with household production.
Let the parameter « be a characteristic of a particular job, representing
the complementarity of that job with household tasks important to the
working woman. This characteristic may be thought of as increasing the
household productivity of such a woman in producing Becker’s household
commodities, or more simply as entering the utility function directly.
Thus, any particular job must be evaluated on the basis of the hours H,
compatibility =~ with home production «, and wages W(a). In a
utility-maximizing framework, one could model the woman's choice as follows,
abstracting from the joint labor decisions of husband and wife, treating
husband’s decisions exogenously. Leisure (non-wage-earning time) L,
consumption of goods G, and the job attribute of flexibility «, are chosen

to maximize utility U:



max U(L, G, «)
L, G, o

subject to: L+H=T, and

PG+ W L = A+ W T

The wage function W(a) is determined by market forces affected by the
distribution of firms with varying costs of offering levels of « as well as
the distribution of laborers (both women and men) according to their
relative valuation of «. The first order conditions on such a maximization

problem given the usual concavity restrictions on the utility function are:

UL=7L W(x)
U =2aP

G

U =-2 H W(a)
«

These conditions simply reflect equating the marginal value of leisure,
goods, and flexibility to their respective marginal costs. The marginal
cost of the attribute « is given in terms of earnings foregone; this
presuming that the costliness of supplying flexibility is not overborne by
the excessive amounts of laborers requiring flexibility and that W’(a) < O.
Clearly, the equilibrium wage function depends on labor supply, so this
individual’s maximization problem may be taken as only a partial statement
of the market equilibrium.

Alternatively one could focus upon the effect of flexibility on the
time constraint: jobs with higher levels of p actually increase the net

amount of the time endowment. This expansion of the time budget by some
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proportion of hours for each hour worked was suggested by Heckman [1980] in
a discussion of the lower costs of part-time work to women because of access
to low-cost child care for a limited number of hours each day. Heckman’s

modification of the standard hours constraint L + H = T is:

L+H=T+ pH,

where p = O for formal workers, and O < p < 1 for family workers up to some
level Hm. (Some proportion of hours H spent at work are actually also
available to be spent on household activities: thus, the total time
endowment is expanded by p H.) The woman solves the utility maximization
problem with household production and subject to a full income constraint.
Utility increases with home/leisure time L and household end-consumption
commodities Z which are themselves produced from inputs of home time and
purchased goods G. In this case, the maximization problem may be written

as:

max U(L, Z2)
L, Z, p

subject to: Z = F(L,G)) ,
L+H=T+pH ,and

PG + [W(p)/(1-p)I L = A + [W(p) /(1-p)]1 T

where W(p) is a predetermined market wage function indexed by the degree of
flexibility offered in a job, P is the market price of purchased goods, A is

unearned income, and T is the total time endowment available for work (H) or



27

leisure/home-production (L) activities. The marginal conditions for an
optimum encompass this opportunity cost "wedge" between observed wages and

the marginal value of leisure time:

8U/8L + 8Us/8Z  8F/8L = (1/u) Wip) /(1-p)

U2 is the derivative with respect to the second argument and p is the
marginal value of full income.

Whether the attribute is modeled as a utility~bearing attribute or a
direct limitation on the time endowment, the presence of the hedonic wage
function, poses the usual difficulty in recovering other determinants of
wages: one would like to estimate payoffs to experience, education, and
other individual characteristics without bias, but the presence of this
additional margin of choice must be addressed. The empirical methodology of
correcting errors in wage equations for the conditioning information
contained in a binary participation equation addresses this issue when all
Jjobs are identically restrictive. If there are exactly two types of jobs,
with p = 0 (formal) and p = 1/2 (e.g. family) then the use of the method
developed by Hay [1980] and implemented in Dubin & McFadden [1984]
incorporate conditioning information by using a multinomial logit model of
choice of "p".

The parameter quantifying the degree of flexibility is not directly
observable. Conceivably, a survey might ask questions which pertain to
flexibility: Are children allowed at the workplace? or How often during
your working hours do you return home?, but such responses would be indirect

indications of flexibility. Even detajled time budgets may not capture
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between two employment situations which differ only in the availability in
the option to leave work.

It is also possible that three employment states are insufficient to
incorporate all possible gradations in job flexibility. To test this
notion, the distance travelled to work will be used as an instrument for
flexibility: if there is a premium paid to female workers willing travel
farther from home, this may indicate even within the category of formal
workers, hedonic pricing of a variety of levels of job flexibility is
implicit in the wage. This is not inconsistent with the observation that
Jjob flexibility varies by occupation: the choice of occupation may affect
the distance travelled to work. However, given the strong indications that
flexibility of employment matters to married women, the occupation-specific
requirements for commuting may be an important component in women’s

occupational choice.



CHAPTER 2

ESTIMATING WAGES GIVEN SELF-SELECTION BY JOB FLEXIBILITY

This chapter examines self-selection by women into different types of
employment using the premise that women differ in the relative value of time
spent in household activities as compared to wage-earning activities. The
measures of the value of time of women include the number of children under
age six at home, the number of older children, and whether there are
grandparents living in who may be able to assist in child care. Instruments
for the potential wages the individual could earn in market work are
schooling, job experience, and regional and primary crop indicators.
Regional differences in wages have been shown to be significant in Malaysia
(see Kusnic and DaVanzo [1980]), and area-specific dummy variables are used
to capture local variations in labor market opportunities. All data is from

the sample year of the MFLS: 1976.

29
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Data Description

This study uses data from the Malaysian Family Life Survey selected
1262 households that each contained one ever-married women under age 50 in
1976, households located in one of 52 geographic sampling areas randomly
selected in Peninsular Malaysia. It covers fertility histories of the women
and employment histories of both the wife and husband (if the woman is still
married). The fertility histories begin with marriage or the date of the
first pregnancy. Employment histories begin at age 15. The fertility
histories were used to construct the variable describing the number of
children less than 6 (Young Children) and between 6 and 15 (Older Children)
for the years 1955-1976, taking into account births, deaths, and aging of
these children. Only households with Malay or Chinese primary respondents

{the married women) are retained.

Number of households, MFLS 76 1262
Deleted cases 353
Remaining cases
Chinese 448
Malay 461

Earnings numbers available in this survey are gross receipts from paid
labor. The survey takes a wide definition of "employment" and these f igures
are reported for employers of others, self-employed, and workers in family
businesses, as well as for paid full- & part-time employees. For the

retrospective employment histories, job characteristics are updated for
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Table 10. Variable definitions

Employment

Y denotes work status, as described in Chapter 1. It
distinguishes between those who work as employers of others,
full- or part-time employees from those who are self-employed,
family business workers, or engaged in home production.

Wages are average weekly compensation for work in 1975 Malay
dollars, whether paid in currency or in kind. Entrepreneurial
"residuals" are not included. Respondents provided information
on the monetary value of in kind payments. One-time payments
posed the problem of attribution to an unknown time period and
were omitted. The price deflator was taken from the
International Financial Statistics consumer price index, 1975 =
1. The average wages of the husband, computed in analogous
fashion, are used as an approximation of non-wife income.

Distance to work is the number of miles the worker travels to her
(or his) primary job.

Descriptive variables:

Educational attainment is recorded directly in the survey.

Potential experience is computed using the formula "age-schooling-6"
(in years). Actual job tenure and total years of work

experience is known, but not used due to simultaneity.

Regional indicators:

North, south, central, east are indicators grouping households by
residence in 1976. One state is omitted to avoid colinearity.
north= Kedah, Penang/Province Wellesley, Perak, Perlis
south= Johore
central= Negri Sembilan, Pahang
east= Kelantan, Trengannu
Omitted= Selangor
Urban denotes residence in 1976 in one of the largest cities:
Kuala Lumpur, Ipoh, or Penang.
Rice and rubber are also indicator variables describing the
residence communities’ major crops.

Household descriptors:

Grandparents is an indicates whether there are grandparents in
residence.

Young children is a count of the number of children less than 6
years of age in the home.

Older children is a count of the number of children between ages 6
and 15.
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spells exceeding 5 years in length: interviewers are instructed to probe
for intermediate values at 3 year intervals. Thus, it is unlikely that
these data will reveal interesting time series information at frequencies of
less than three year intervals. Although the nominal weekly earnings series
is not wupdated yearly, the information used in the male and female
regressions does have variation in each year due to the deflator, a consumer
price index (1975 = 100) obtained from International Financial Statistics.

This survey is confined to ever-married women: note, however, that
marriage is quite prevalent in both ethnic groups. The Malaysian Family and
Fertility Survey First Country Report (part of the World Fertility Surveys),
and summarizes the proportion of women ever married and currently married by
ages and 1974 and three preceding Census years. On the whole, high
proportions of women are married (98% of women aged 35 and older have been
married at least once) and the most significant shift seems to be the
upward shift over time of the mean age of women at their first marriagefor
the whole population. The mean age at first marriage of Chinese women has
historically higher than that of Malayan women (19.6 and 16.6, respectively
in 1974).

The empirical work weighs the relative importance of these measured
characteristics on selection of employment status. The restrictions made in
estimation are in parameterizing the distribution of the random errors and
in the categorization of employment chosen. The use of probit or logit is
shown to be of little significance in the binary selection estimates; the
categorization of employment status is found to alter the estimates

substantially. Malay and Chinese subgroups are analysed separately.
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Two models of self-selection

If substantial sorting is found across employment states as defined in
Chapter 1: formal, family, and non-working, the payoffs to the usual
education and experience measures will be biased unless wage errors are
corrected for selection bias. The first model which was estimated was the
binary choice model of participation (e.g. Heckman [1976]), the second is a
logit model allowing for differing types of individuals to select family and
formal employment (Hill, 1980). Subsequent estimation of wages for the
selected samples incorporates the appropriate bias correction.

The probit probability model is estimated and the results examined for
signs of specification error. The empirical specifications may be written
as an indicator function I, depending on characteristics of the individual
and the household and a normally distributed error component e. The
indicator variable d indicates whether the individual participates in the

labor market or not.

Il= XIB + e for i =1 ,....,N individuals, with
1ifI>0
d = !
i { 0 if 115 o

e~ NI, o).

Wages are specified as
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W=2Zy +E(u|d=1)+u

E(u | d =1) = ¢(X B) / &(X B)

with the conditional expectation of wage errors given choice of
participation being a function of the probability density ¢ and cumulative
density ¢ of the normal distribution.

Variables such as number of young children can be expected to increase
the value of time at home, and thus reduce the conditional probability of
work. Instruments for marketable skills (education and experience) ought to
lower the relative value of time at home and thuse increase the conditional
probability of work. Husband’s income effects on the conditional
probability of work ought to be negative as long as leisure is not an
inferior good, although a better measure of household wealth ought to
include asset income. Wages are estimated with the correction for the bias
imparted by non-zero conditional expectation of the errors given d1=1'

In shifting to estimating three-state models of the conditional
probabilities of work, I have chosen to switch to a logit specification for
computational ease. Instead, the errors associated with the conditional
probability of choosing formal, family, or not working is assumed to follow
the log Weibull distribution. In this "conditional logit" framework the
estimated coefficients represent the differences in the effect of the
explanatory variables between two states.

The conditional probability that an individual with characteristics Xi
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chooses state j is estimated as a function of the observed variables. The
coefficients on the non-working state are normalized to be equal to zero,
leaving the coefficients on the probability of choosing formal and family
employment to be estimated. Let the nonworking state be j = 0, family
employment be state j = 1 and formal employment be state j = 2.
Substituting the indicator function &(j) which equals one if j is chosen for
the binary indicator dlused above, we are interested in estimating the

choice probabilities given by:

-1
Prob(s(jl=1) = exp ( X” BJ) [1 + ; exp ( Xlk Bk )] , k=12

In order to estimate wages consistently based on a sample of individuals who
have chosen employment state j, I use the method which Hay {[1980] and Dubin
and MacFadden [1984] propose. Let wages in the two employed states j = 1,2

be a function of observed characteristics Z and errors ej.
E [ le 8(j) = 1)1 = Zjocj + E[ eJ| 3(j)=11

In their approach, the distribution of eJ conditioned on v for kel where J
is the set of employment states <{k: 0,1,2}, is assumed to have mean

V2 o/} R v, and variance o1~ ) Rf) where Rj is the correlation of
1 1

ejand vj. The expected value of Ve conditional on the choice of sector j,

derived from the log Weibull distribution is:
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—lnPJAVS /m, if k=]

P
—“mPk W 3 /w, if kej

The conditional expectation of wage errors in each sector take the form of

weighted sums of the expected errors within each employment category.

vé6 o P P

o] 2
E(Slla(l)—l)— - Rol _Po ln P0+R2'1__T21n PZ— Rl ln Pl

v 6 c P P

0 1
1-P
1

E(e |8(2) = 1) = R InP +R

o T =P lnPl—RzlnP2
T o]

These conditional expectations are used for correcting selection bias in

wage estimates given the choice to work in the formal sector.

Comparing estimates of self-selection

The shortcomings of trying to restrict three employment states into a
binary classification quickly become evident in Table 11. In the first
column of the table contains estimates when formal and family workers are
pooled together (61(2) =1 or 61(1) = 1) and distinguished from non-working

(81(0) = 1) individuals. In the second column are estimates obtained by
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Table 11. Two Alternative Probit Models:”
I. All workers/non-workers

II. Formal workers/all other

Chinese: Sample size=448

Parameter

Constant
Education
—-squared
Experience
—squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
-Log likelihood
Chi-sq (d.f.)

Malay: Sample size=461

Parameter

Constant
Education
-squared
Experience
-squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
~Log likelihood
Chi-sq (d.f.)

I.

Estimate s.e
1.3183 1.279
-0.1086  0.054*
0.0119 0.004*
0.0382 0.036
-0.0008 0.001
-0.0687 0.414
0.1828  0.156
-0.3687 0.468
-0.1252  0.253
-0.1557 0.226
-0.1818 0.354
0.1711 0.154
0.2066 0.133
-0.0701 0.065
0.0430 0.036
-0.2615 0.213
-299.655
20.46 (15)
I.
Estimate s.e
0.969 1.372
-0.111 0.061%*
0.021 0.006*
0.114 0.035*
-0.002 0.001*
0.678 0.227*
0.000 0.209
-0.404 0.22]1**
-0.358 0.246
0.346 0.265
0.817 0.158*
-0.112 0.150
0.179 0.177
-0.122 0.071%*
-0.040 0.037
-0.471 0.246*
-252.408
134.09 (15)

II.

Estimate s.e.

1.710 1.448
-0.252  0.062*

0.028 0.005*

0.072  0.041**
-0.002 0.001**

-0.001 0.168
-0.254 0.515
-0.068 0.266

-0.466  0.268**
-0.611 0.243%
0.346  0.166*
0.061 0.148
-0.163 0.076*
-0.029 0.040
-0.424  0.243**
-226.707
56.92 (15)

I1.
Estimate s.e.

-0.706 1.556

-0.185 0.068*
0.028 0.006*
0.137 0.041*

-0.003 0.001*

-0.202 0.240
-0.243 0.237
-0.524 0.253*
-0.734 0.311*
-0.264 0.296
-0.099 0.181

0.331 0.168**
-0.008 0.201
-0.238 0.083*
-0.005 0.043
-0.211 0.281

-189.222

62.65 (15)

{* **} denote non-zero estimates at {5,10}% level of significance.
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comparing only formal workers to the rest of the sample.

The heterogeneity of working conditions would lead us to believe that
not distinguishing in some fashion between formal and family employment is a
fundamental specification error. Table 11 does serve to show that not only
do the characteristics of women vary across these employment categories, but
also that the parameters governing the self-selection differ for the two
ethnic groups.

Table 12 shows that using a logit specification does not qualitatively
change the estimates. In order to compare the coefficient estimates to
those of probit specification reported in Table 11, I have rescaled the
logit estimates by .625, a compromise suggested by Amemiya to account for
the mean \/? s/ W 2 0.55 as well as the difference in the variance from the
normal distribution.

Note that when comparing all Chinese workers to non-workers, we fail to
reject the joint hypothesis that all the coefficients are zero. The
relevant xz test statistic for this grouping is insignificantly different
from zero at the 5% and 10% levels. That is, these explanatory variables do
not serve to distinguish the group of all working women from women who do
not work. On the other hand, the second column confirms that these
variables, considered jointly, are significant in distinguishing Chinese
formal workers from the pool of non-workers and family workers. The lower
half of Table 11 suggests a different form of sorting for Malay women:
there is more explanatory power of the observed characteristics in the model
separating all working Malay women from non-workers than formal workers from

all others.
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Table 12. Two Alternative Logit Models:*
I. All workers/non-workers

II. Formal workers/all other

Chinese: Sample size=448

Parameter

Constant
Education
—squared
Experience
—-squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
-Log likelihood
Chi-sq (d.f.)

Malay: Sample size=461

Parameter

Constant
Education
—-squared
Experience
-squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
-Log likelihood
Chi-sq (d.f.)

I.

Estimate s.e
1.318 1.288
-0.108 0.055%**
0.012 0.004*
0.039 0.036
-0.001 0.001
-0.061 0.419
0.182 0.157
-0.377 0.479
-0.124 0.256
-0.159 0.228
-0.190 0.359
0.170 0.155
0.207 0.134
-0.069 0.065
0.043 0.036
-0.263 0.215
-299.71
20.35 (15)
1.
Estimate s.e
0.829 1.455
-0.121 0.064**
0.022 0.006*
0.119 0.037*
-0.002 0.001*
0.744 0.246*
0.025 0.217
-0.396 0.229%*
-0.372 0.262
0.375 0.273
0.853 0.165*
-0.107 0.159
0.207 0.187
-0.133 0.076**
~-0.044 0.039
~-0.457 0.261%**
-252.147
134.61 (15)

II.

Estimate s.e.
2.178 1.592
-0.272 0.067*
0.030 0.006*
0.076 0.044**
-0.002 0.001**
0.022 0.178
-0.258 0.547
-0.064 0.280
-0.537 0.301**
-0.742 0.289*
0.396 0.179*
0.054 0.160
-0.173 0.082*
-0.036 0.043
-0.508 0.269**
-225.945

58.45 (15)

II1.

~-1.067 1.695
-0.199 0.076*
0.030 0.007*
0.152 0.046*
-0.003 0.001*
-0.174 0.264
-0.228 0.262
-0.608 0.291*
-0.875 0.379*%
-0.253 0.318
-0.111 0.206
0.369 0.189
-0.060 0.226
-0.294 0.101*
-0.006 0.049
-0.171 0.305
-188.420

64.26 (15)

*Coefficients and s.e.’s have been rescaled by 0.625.
{*,**} denote non-zero estimates at {5,10}% level of significance.
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These binary estimates also suggest the following generalizations by

ethnicity: women of both ethnic groups seem to self-sort by educational
attainment. Potential experience (age-schooling-6 years of age) is
significant for Malays but not for Chinese. Taking the regional and

community crop variables together, one cannot reject the influence of these
instruments for labor market demand on the choice to work in a given
category. In keeping with higher observed demand for childcare of formal
workers, the deterring effect of young children on choice of formal work
appears greater than when pooling all workers.

Investigation of the residuals from the binary probit and logit
models in the manner of the Breusch-Pagan tests for heteroskedasticity show
that the influence of the young children is significant when interacted with
work status. This would suggest the usefulness in examining a three-state
model of work status choice.

The estimates of a multinomial logit model distinguishing between
formal-, family-, and non-employed women are given in Table 13 below. The
logit results for the Chinese sample show education to be a distinguishing
feature of the Chinese formal workers. Sorting by job experience does not
appear statistically significant. The local primary crop being rice seems
to make it more likely that the Chinese woman chooses formal employment, as
does the urban indicator. The presence of young children is clearly
negative on formal work, and indistinguishable from zero for family workers.
Unlike the Malay groups, husband’s income is not significantly different

from zero for either employment group, but the value of the estimated
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Table 13. A Three-state Logit Model: formal, f amily or not working

Chinese: Sample size=448 -Log likelihood= -409.184
Formal empl. Family work
Parameter Estimate s.e Estimate s.e.
Constant -1.059 1.070 -1.307 1.081
Education -0.383 0.115% 0.076 0.119
-squared 0.046 0.010* -0.003 0.011
Experience 0.130 0.074 0.020 0.076
~-squared -0.002 0.001 -0.000 0.001
Region dummies:
North 0.130 0.4070 -0.043 0.371
Central 0.717 0.692 -0.521 0.831
East -0.974 0.959 -0.891 1.177
South -0.950 0.573 ~-1.523 0.620%*
Urban -1.265 0.376* -0.224 0.350
Rice ~-1.351 0.475% -0.235 0.370
Rubber 0.369 0.343 0.068 0.340
Grandparents 0.274 0.275 0.485 0.269
Young children -0.352 0.141* -0.002 0.132
Older children -0.033 0.075 0.179 0.073*
Non-wife inc. -0.000 0.000 -0.001 0.001
Malay: Sample size=461 -Log likelihood=-370.84
Formal work Family Work
Parameter Estimate s.e Estimate s.e.
Constant -3.834 1.183* -0.881 1.066
Education -0.403 0.134* -0.205 0.130
-squared 0.057 0.012* 0.019 0.015
Experience 0.296 0.079* 0.151 0.070*
-squared -0.006 0.001* -0.002 0.001
Region dummies:
North 0.824 0.570 -0.101 0.505
Central 0.277 0.765 ~0.989 0.775
East -0.499 0.628 -1.390 0.552*
South -0.328 0.700 -0.547 0.563
Urban -0.373 0.558 -0.679 0.645
Rice 0.583 0.347 1.717 0.314*
Rubber 0.335 0.387 -0.402 0.316
Grandparents 0.130 0.396 0.656 0.336
Young children -0.589 0.172% -0.258 0.140
Older children ~0.052 0.083 -0.047 0.070
Non-wife inc. -0.000 0.001 ~0.003 0.002*

* Estimate is significantly different from zero at the 5% level.
Apparent discrepancies are due to rounding error.
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coefficient is negative.

The estimated logit coefficients for the Malay sample imply that
education and experience variables are significant in distinguishing between
Sformal workers and non-workers. Quadratic terms in both appear significant,
for experience: older women appear to be more likely to be family workers.
Region indicator variables drop out except for one. (Recall that in these
estimates, twice as many parameters are being estimated.) Again, the number
of young children has a significantly negative effect only on formal work,
and husband’s income has a negative effect only on family work.

Figure 1 shows the effects of altering the number of young children on
the mean logit probability estimated for each ethnic group and work status.
The predicted probability of formal employment is definitely lower for women
the greater the number of young children at home for both ethnic groups.
The predicted probability of family work appears relatively insensitive to
the presence of young children. This is consistent with the hypothesis
Ffamily workers find that child care responsibilities are not incompatible
with employment.

A corresponding graph of predicted probability of choosing a given work
status for the various levels of educational attainment is shown in Figure
2. We find that there is a very strong positive effect on employment in the
formal sector with higher levels of education. Note, the mean level is only
between 4 and 5 years for these two populations so that there are very few
women reaching high school. There is no corresponding strong effect on
family employment. The strong upward trend in educational attainment in

recent decades affecting this sample documented in Table 3 would lead to a
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different work/age profile than the simulation which alters ages without
accounting for these trend shifts. The age profiles in Figure 2 adjusted
for the changing composition in educational attainment would would tend to
be flatter due to the increasing educational attainment by younger cohorts.

A standard concern when using the computationally convenient logit
formulation for estimated multinomial probability models is the imposition
of the independence of irrelevant alternatives which is an implication of
the underlying extreme value distribution. A Rao test, also known as a
Lagrange-multiplier test, based on a generalization of this distribution,
addresses this question. Where the denominator in each logit probability

specification is not

GY , Y, Y)=Y+Y+Y,
0> 1’ T2 0 1 2

as in the multinomial logit formulation, but instead

* - -—
G(Y,Y,Y)=Y+( Yl/(l s), Y1/(1 s))s,
o] 1 2 0 1 2
where each Yk = exp(—vk), this test asks whether the generalizing

parameter is zero: HO: s = 0 is not rejected at the 5% level. The value of
the test statistic, distributed xz(l) is .178 for the Chinese sample and

1.007 for the Malay sample. See Maddala [1987].
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Wage estimates by work status

In a sense, a single wage function no longer exists if the presence of
an unobserved dimension of working conditions is part of the labor contract.
Instead, the locus of wages and individual characteristics pools unlike
contracts: the purpose here is to document how much the education effects
(for example) are distorted by pooling by using the categorical indicator to
control for the wunderlying heterogeneity. In addition, the hypothesis that
family workers enjoy more flexibility might lead one to believe that they
sacrifice premia to experience and education due to limitations to
occupations in which it is least costly for employers to provide
flexibility.

The following comparisons of education and experience effects on wages
show that the heterogeneity of job types can bias estimates. The amount of
the bias depends wupon range of variation of the unobserved work
characteristic across employment types. The concentration of the population
in urban areas increases the "extent of the market" which Adam Smith
succintly stated limits the degree of labor specialization. The range of
employment types might be expected to be greater in areas of such a country
in which agricultural activities and non-farm employment coexist: these
would be the areas counted as "urban" in Malaysia in 1976.

For the Chinese women who tend to be urban dwellers, the range of

employment includes shopkeepers in family stores to clerical and industrial
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workers. Pooling across the different groups of women who choose formal
versus family jobs overstates the within-group wage premium to
characteristics Z such as education. The wage estimates in Table 14 and the
illustrative Figure 3 show that the education effect on Chinese women’s
wages is significantly positive when the selected group of formal workers is
distinguished from all others, and when the self-selection is taken into
account, but insignificant for the pooled group of workers. On the other
hand, the premium to age appears less steep in the selected sample of formal
workers in Figure 3. The estimates of age effects are not statistically
significant at the 5% or 10% for either the pooled or formal Chinese women.
Chinese women tend to work more intermittently over their life-cycle:
estimated experience effects may indeed be negligible for a population that
works in short spells. In addition, they tend to work in the formal sector
before their child-bearing years: the pattern of dropping out of the most
intensive jobs as the women get older results in pooling across types of
workers may explain why pooling has the opposite effect on estimated age
effects as it does on education. Given the data, it is impossible to sort
out both the increase in earnings from younger cohorts from age effects, but
such a cohort effect may actually mean that a "premium" to youth (confounded
with cohort) is estimated and this premium effect is magnified by focusing
upon the formal workers. The sign on the correction term is negative, as
one would expect: the conditional expectation of the error component for
those who choose not to work in formal employment is negative.

The results of distinguishing between formal and pooled workers in wage

regressions are qualitatively different for the Malays. Most notably, on
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Table 14. Estimates of formal sector log wages of married women”

Chinese Women:
Parameter

Constant
Education
—-squared
Experience
—squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
Correction (logit)
Adjusted R-sq.
Observations

Malay Women:
Parameter

Constant
Education
-squared
Experience
~-squared
Region dummies:
North

Central

East

South

Urban

Rice

Rubber
Grandparents
Young children
Older children
Non-wife inc.
Correction
Adjusted R-sq.
Observations

Formal workers only

Estimate s.e.

5.988 .754*
135 L073%*
-.006 .007
.019 .041
.000 .001
-.365 177*
-.868 .274*
.530 .450
-.000 .299
.356 .290
.382 .368
222 172
-.213 J119%*
.068 .099
-.004 .037
.000 .000
-.665 .256*
.5568
114

Formal workers
Estimate s.€.

2.169 1.697

.085 .099
.012 .009
.101 077
-.002 .001
-.097 .442
-.574 525
-.746 .487
-.680 .540
-.328 .439
.458 .246**
-.029 .309
-.018 316
.007 179
.038 .066
.001 .000*
.300 .381
0.503
83

All workers
Estimate s.e.

6.659 1.811*
.109 .103
-.005 .013
.058 .052
-.000 .001
-.193 .186
-.308 .383
1.740 .768*
1.515 .922
.612 .625
.828 .790
-.330 .267
-.541 .303%*
117 .155
-.143 .063*
.000 .000
-2.93 1.772%*
.3492
179

All workers
Estimate s.e.

-7.113 4.027**

-.312 .141*
.059 .018*
.386 .125%

-.007 .002*

1.640 JI37*
.501 .559

-.703 L409**

-.752 .504

-.469 .392

3.278 1.239*

-.147 .237
.611 L337**

-.465 .236%**

-.023 .055
.002 .000*

5.150 1.982*
0.513
122

aRepor“ced errors are unadjusted for estimated bias correction.
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the relatively small sample of Malay women in formal employment, the only
variables which are individually significant are husband’s income
(significant at the 57 level) and whether the community’s major crop was
rice (significant at the 10% level). This community variable may reflect
the institutional adaptations to the highly labor-intensive cultivation of
rice: more work for other landholders is performed in these regions, but
such work does not necessarily entail any major differences in premia to
education (for example) than similar agricultural tasks performed for a
family-owned farm.

For Malays, the age patterns of work are not as pronounced as for the
Chinese women: they tend to work a greater portion of their lives: the
estimated experience effects (both in levels and squared-experience) on
pooled workers is significant for the pooled sample of all workers. There
was a smaller proportion of Malay than Chinese women who reported wages in a
useful form: for example, women who reported one-time payments rather than
a rate of compensation per unit time were dropped from the sample at this
stage.

In contrast to the Chinese women, the sign on this correction term is
pasitive for Malay women: those women who aren’t working actually have a
positive conditional expectation of wage errors. This may not be such a
surprising finding, given the much lower income levels of the Malay
population than the Chinese. Malay women are more likely to be working to
"make ends meet" (a corner solution) and the previous probits show the
husband’s income effect is more strongly negative on these women’s work

decisions than for Chinese women.
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In rural communities, it may be that married women choose not to work
when their husbands earn sufficient income to support the household: the
value of leisure exceeds the possible wage opportunities from market work.
The mean income of husbands of wives who work is significantly lower
(assuming equal variances) from that of husbands of non-working wives for
Malays: t(460)=-3.06. For Chinese households there is no significant
difference in mean incomes of husbands of non-working vs. working wives:
t(443) = -0.98. The income elasticity of the demand for leisure may differ
across the range over which these two ethnic groups are being compared.

The histograms of the actual and fitted wage densities are given in
Figures 4 and 5. For both Malay and Chinese women in formal employment,
there is apparently less mass in the left tail of the observed log wage
density. An interesting feature is the bimodality of the Chinese formal
worker's  wages. The wupper tail may exhibit the phenomenon of
right-truncation: if these women indeed work only until their child-bearing
years, it is possible that they quit even as they reach higher wage-earning
potential. The family employee’s wages are more diffusely distributed over
the range of observed wages, which is at least consistent with the
underlying hypothesis of the heterogeneity of such jobs with respect to the
tied attribute of flexibility. The fitted wage distributions do not capture
the degree of variation in these data: there is a higher degree of

unexplained variation in the family sector.
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Commuting distance to work;

Comparing the effect on men and women’s wages

Figure 6 gives the average of wages earned by women and men who commute
0 to 4 miles to their primary workplace. Women’s wages appear to increase
in distance travelled while men’s wages do not. The discussion of chapter 1
suggests that commuting distance ought to be wuseful as an alternative
measure of the flexibility to substitute between work and home
responsibilities. I now investigate whether the classification of workers
which distinguishes between formal and family workers is sufficient to
capture all of the variation in job flexibility.

Controlling for selection into formal employment, the wages of urban
{residents of the four largest cities) Chinese men and women in this sample
are examined next: the subsample of women shows discernible wage variation
by distance to work, the subsample of Chinese men does not. Wage regression
estimates given in Table 15 show that the net effect commuting distance is
significantly different from zero at the level of 5% in the married women’s
log wage model, and yet is not in the married men’s log wage model. The two
models differ in that no selection correction is included for the wurban
Chinese men, given their high proportion of labor force participation. The
region-indicators are excluded from these regressions due to the interest in
the smaller sample of urban Chinese.

The commuting distance premium implies a 20% increase in wages for
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Table 15. Log Wages of Urban Chinese Women and Men®

Chinese Women: Chinese Men:

Parameter Estimate s.e. Estimate s.e.
Constant 4.070 .531*% 5.038 .395%
Education -.046 .060 -.028 .043

—-squared .012 .005%* .008 .003*
Experience .103 .037* .109 .025%

-squared -.002 .001* -.002 .000*
Grandparents -.342 .135% -.076 110
Young children -.101 .083 -.060 .050
Older children -.025 .045 -.063 .029*
Non-wife inc. .000 .000
Correction (logit) .148 126
Distance to work .203 .064%* -.011 .048
Adjusted R-sq. .70 190
Observations 69 176

®An * denotes an estimate significantly different from zero at the 5%
level.
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every additional mile travelled to work. This may seem to be an excessively
large number, but it is not directly comparable to the coefficients in the
non-linear specification estimated by Rees and Schultz. First, their
estimates are run within narrowly defined occupations, and second, they
regress wages (in levels) on the logarithm of number of blocks to work. For
keypunch operators traveling one miles to work, the marginal effect was
found to be approximatedly 4¢. In Table 15, occupation is not held
constant. Many occupations are pooled in the regression reported. The
small sample size precludes running comparable within-occupation regressions
for these data.

A joint test on whether the squared education and both experience
coefficients are (individually) equal to zero in the men and women’s log
wage regressions can be rejected at the 5% significance level. The payoffs
for higher education and experience to urban working women are comparable to
those of men. While the presence of young children does not appear
significant in either regression, the other household variables, the
presence of grandparents and older children are significant in the women’s
and men's regressions, respectively. (These household composition
characteristics may be correlated with the age of the worker in question.)
The selection correction is not statistically significant, but omitting
distance traveled from this regression results in regression estimates in
which the correction term for selection are significantly different from
zero. That these two variables show some statistical correlation is not

inconsistent with the discussion in Chapter 1.



CONCLUSION

This research suggests that the dimension of compatibility of work with
family formation is an important one. The wage differential that exists
between Malay and Chinese women is partially explained by the differing
composition of the labor force across formal and family employment. The
categorization used in this study, similar to that used by Hill, was found
to be useful in understanding the form of job heterogeneity.

Having young children is found to be less deterring to taking a family
job than a formal one. The child care demands of family workers are lower,
and the logit estimates show that women with more young children are less
likely to assume formal employment. This changes the age composition within
the different categories of work. The logit study shows that higher
education levels are indeed important factors in choosing formal employment.

Estimates of wages explain a greater portion of the observed variation
in the wages of formal sector workers than of family workers. The are
several non-mutually exclusive reasons why this is true: higher valuation
of formal education by unrelated employers, greater standardization of work
effort by formal workers, and simply a more homogeneous pool of workers in
formal employment. The experience payoffs estimated are less steep when
only formal workers are examined: considering the pattern of dropping out

of the formal work force after marriage, this may be merely a result of

58
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self —selection.

The discrete-choice model is of course an oversimplification of the
available tradeoffs between time spent in the market and at home. Some
flexibility in allocation of time between work and home may be obtained by
choosing a job in close proximity to home. A commuting distance premium is
found only for the women in regressions examining the wages of urban Chinese
men and women. For these women, access to the higher productivity jobs is
not a problem in the urban environment: nonetheless, they earn less than
married men, on average, in part due to the value they place on household
time. The source of this observed wage premium is an interesting example of
hedonic pricing of a tied attribute. The size of the premium, a 20% premium
to each mile travelled to work, is striking. It most likely represents the
combined effect of self-sorting of women by their valuation of home time and
the locational decisions of firms in central business districts. It should
be noted that similar examination of rural-dwelling men and women did not
yield any statistically significant estimates of commuting distance wage
premia. Unfortunately, the Chinese sample is concentrated in urban areas,
so that a direct comparison within a given ethnic group was not possible.

In sum, this study of married female labor supply has modified the
usual binary model of labor force participation for applicability to an
Asian market economy. The range of employment choices is far greater than
would be available in the United States. The results of the study support
the hypothesis that women value household time, and respond to economic
costs affecting their ability to transfer their time between the two spheres

of home and the workplace.
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