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Sex and Earnings in Industrial Society: A
Nine-Nation Comparison’

Donald J. Treiman
University of California, Los Angeles

Patricia A. Roos
State University of New York at Stony Brook

A substantial difference in average earnings between men and women
employed full-time is documented for each of nine industrial nations,
and several hypothesized explanations for the earnings gap are ex-
plored: a human capital hypothesis—women earn less because they
have less education and experience; a dual career hypothesis—women
earn less because they adjust their work behavior to meet the de-
mands of family obligations; and an occupational segregation hy-
pothesis—women earn less because they are concentrated in low-
level jobs. None of these hypotheses receives much support in any
country, leaving open the possibility that the earnings differences
are due to deeply entrenched institutional arrangements that limit
women’s opportunities and achievements.

Throughout the industrialized world, women earn substantially less than
men for the work they do. Although fully systematic data are lacking,
various estimates of the relationship between male and female average
earnings have been published for a number of countries. In the United
States, for example, the median annual earnings of women aged 14 and
older were 43% of those of men in 1978 (U.S. Department of Labor 1980,
table 53). Similarly, in Japan women’s earnings averaged 50% of those
of men in 1972 (Takahashi 1976). In some Eastern European countries,
the gap is smaller—in the USSR in 1963, women earned 65% as much
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Sex and Earnings

as men (Swafford 1978, p. 661), and in Poland in 1973, 68% as much
(computed from Haavio-Mannila and Sokolowska [1978], p. 204). Even
when only full-time workers are considered, women’s earnings on average
fall far short of those of men: in the United States the ratio is 57%, a
ratio that remained essentially constant from 1960 through 1978 (U.S.
Bureau of the Census 1980). Similarly, in Canada in 1972, full-time women
workers earned 62% as much as male employees (Boyd and Humphreys
1979). As we shall see below, in most Western European countries the
ratios tend to be somewhat higher, up to 74% in the Federal Republic of
Germany. When hourly pay rates within particular occupational sectors
are considered, the ratios are still higher, averaging 74% for manufac-
turing jobs in 10 industrialized European nations in 1977 (computed from
International Labour Office [1977], table 19A).

How might we account for this gap? A variety of explanations have
been proposed, which we review below. To date, most research on this
topic has been restricted to the United States, leaving it unclear to what
extent the degree and pattern of gender differences in income reflect
idiosyncratic historical developments within this country and to what
extent such differences reflect fundamental features of the organization
of work and family life across industrial societies. While the evidence is
fairly clear, if somewhat unsystematic, that across industrial societies men
on average earn more than women, there has not as yet been any serious
attempt to test the generality of alternative explanations for these differ-
ences on a comparative basis.

This paper represents a first attempt to address this issue systematically.
We compare the incomes of men and women in nine industrial societies
and then, insofar as data permit, attempt to account for the observed
average differences by testing a variety of hypotheses. Because of the
paucity of comparable cross-national data on gender differences in income
and their determinants, we regard the descriptive aspect of our effort as
particularly important and thus present the basic data underlying our
analysis rather more fully than might otherwise have been necessary.
Before turning to the presentation of the data and analysis, however, we
review various explanations of the gap between the average earnings of
men and women.

EXPLANATIONS FOR THE MALE-FEMALE EARNINGS DIFFERENTIAL

There are four major classes of explanations for the earnings differential
between men and women: (1) women’s productivity is lower than that of
men because they have less accumulated human capital, (2) women’s
family responsibilities affect their earning capacity, (3) women do different
work than men and the work women do pays less than the work men
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do, and (4) women are subject to discriminatory market mechanisms other
than occupational segregation that affect their earnings relative to men’s.?
We will be able to provide explicit, albeit partial, tests of the first three
explanations; the validity of the fourth must be inferred indirectly from
the results of the analysis.

Human Capital

Prominent among explanations of the gender difference in earnings is one
derived from the human capital theory of economics.® Proponents of this
theory argue that superior qualifications enhance the productivity of
workers and that pay differences reflect differential productivity; those
workers with the best qualifications will thus be the most highly paid.
Because direct measures of productivity are seldom available, the two-
step path from qualifications to productivity to earnings is virtually never
empirically investigated. Instead, worker characteristics assumed to affect
productivity, such as amount of formal education, on-the-job training,
and labor force experience, are used to predict earnings. Thus, according
to human capital theory, insofar as women have less of these attributes
than men, they should earn less. In a general way, the American evidence
bears this out—formal schooling, on-the-job training, and experience have
been shown to be positively related to the earnings of individuals and to
account partially for the gender difference in average earnings (Mincer
and Polachek 1974, but see Sandell and Shapiro 1978; Kohen 1977; Trei-
man and Terrell 1975b, p. 196). Whether the link between education and
experience, on the one hand, and earnings, on the other, is, in fact,
explained by productivity differences is problematic and a matter of con-
siderable controversy. We are unable to enter that debate here and restrict
ourselves to investigating what part of the earnings gap between men
and women in other industrialized countries can be attributed to gender
differences in education and labor force experience.

Dual Career Responsibilities

While current family demands, or expectations about future family re-
sponsibilities, may affect decisions to invest in educational or on-the-job
training (Mincer and Polachek 1974) and decisions about what occupation
to enter, there are other more direct effects of women’s family responsi-
bilities on their earnings. Specifically, family responsibilities may affect

? For an extended discussion of these issues see Roos (1981a).

3 For additional detail on human capital theory and its relation to explanations of gender
differences in earnings, see Kahne and Kohen (1975), Blau and Jusenius (1976), Treiman
and Hartmann (1981, chaps. 2 and 3), and England (1982).
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a woman’s choice of jobs within occupations and the time and energy she
can devote to career advancement. Whether or not they work outside the
home, women in industrial societies bear the primary responsibility for
time-consuming home and family chores (Szalai 1972; Walker and Woods
1976). Because in industrial societies most market work is located outside
the home, women who work must organize their family and work lives
to balance these often conflicting demands on their time. For many mar-
ried women, the existence of dual demands may require choosing jobs
that minimize conflict with family responsibilities (e.g., jobs located near
their home or those not requiring substantial overtime or travel) rather
than those that maximize pay. Moreover, women may interrupt their
labor force participation when working conflicts with family responsi-
bilities and hence lose seniority rights and, as a result, find themselves
in an inferior bargaining position when they return to the work force.
Finally, even when married women remain in the labor force, their family
responsibilities may make it difficult to perform on the job in such a way
as to increase the probability and speed of pay increases and promotions.

Occupational Segregation

It is well-known that the American occupational structure is highly seg-
regated by sex—indeed, much more highly segregated by sex than by
race. The degree of segregation shows little sign of lessening (Gross 1968;
Treiman and Terrell 1975¢), and the small changes that have occurred
can be attributed to the movement of men into traditionally female jobs
and not to any change in the distribution of women across the occupational
structure (Blau and Hendricks 1979).

Men and women tend to be concentrated in substantially different
occupational sectors, with women overrepresented in clerical and service
jobs and underrepresented in managerial, craft, and laboring jobs (Op-
penheimer 1970). In particular, women tend to be concentrated in oc-
cupations that pay poorly relative to the average educational achievement
of incumbents (Oppenheimer 1968; Treiman and Terrell 1975¢). Even
within occupational sectors, men and women are concentrated in different
jobs, and the jobs women hold tend to pay less. For example, male
physicians tend to be mainly in private practice, while female physicians
work mainly in salaried positions (Kosa and Coker 1971, p. 199). Simi-
larly, male professors are more likely to teach at major universities than
female professors (Astin and Bayer 1975, p. 375). Even when job tasks
are relatively homogeneous within occupations (e.g., accounting clerk,
order clerk, tabulating machine operator), women tend to be paid less
than men in the same occupation. Several studies have found that the
higher the proportion of women doing a particular job within a firm, the
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less that job pays relative to the same job in other firms (McNulty 1967;
Buckley 1971; Blau 1977).

We are not concerned in the present analysis with accounting for oc-
cupational segregation by sex, which may result from a host of factors,
but only with the consequences of occupational segregation for pay dif-
ferentials by sex. In considering this question, it is useful to distinguish
between occupational pay differentials based on job content and those
based on other factors. It is widely accepted, both as a normative pre-
scription and as an empirical description (Treiman 1977, chap. 1), that
jobs requiring the highest degree of skill and responsibility will be most
highly rewarded. Hence, to the extent that men do work that is more
demanding than work done by women, we would expect them to be paid
more on average. In addition, there are other factors that create differ-
ential pay rates—the scarcity of labor, sometimes manipulated by re-
stricting the supply of eligible workers; the profitability of firms or economic
sectors; the power of unions; legislated rates; tradition; and discrimina-
tion. It has been suggested that such factors are important in explaining
the male-female earnings differential in the United States (Treiman and
Hartmann 1981).

Discrimination

Finally, the social characteristics of individual workers may also affect
their earnings. Sometimes pay differentials based solely on worker attri-
butes (without regard to performance) are regarded as legitimate and
sometimes they are regarded as discriminatory. In the United States, until
1963 it was legal, and widely accepted as legitimate, to pay women less
than men doing exactly the same work. It is still regarded as appropriate
to base pay differences on seniority.* Hence, insofar as male workers tend
to have more seniority because of their more continuous work history,
we would expect them to receive higher pay than female workers. In
industrial countries it is no longer regarded as legitimate to base pay
differentials on gender. Most industrial nations either have their own
equal pay legislation or support article 1 of International Labour Office
(ILO) Convention 100, which calls for equal pay for “work of equal
value.”s Still, progress toward equal pay has been slow, as the large
observed gender disparity attests (see also Wallace 1976; Loeb, Ferber,
and Lowry 1978; O’Kelley 1979).

There is every reason to suspect, therefore, that even when differences
in the type of work performed, the qualifications of workers (including

* A seniority difference is one of the bases on which a sex differential in earnings can be
justified according to the 1963 Equal Pay Act (29 U S. Code S206[d])

> Those countries belonging to the European Economic Community (EEC) are also subject
to the provisions of the Treaty of Rome that call for “equal pay for equal work.”
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the amount of labor force experience), and the extent of family obligations
are all taken into account, a substantial difference in the earnings of male
and female workers will remain.

DATA AND METHODS
Data

This analysis compares the earnings of male and female workers in nine
industrialized countries: Austria, Denmark, Finland, Germany (Federal
Republic), Israel, the Netherlands, Norway, Sweden, and the United
States. These countries are a subset of the approximatelyv 30 countries for
which representative sample survey data have been obtained in con-
junction with an ongoing comparative study of social mobility (Treiman
and Kelley 1974). This analysis, like that of the larger project, involves
reanalysis of data originally collected for other purposes. Considerable
effort was thus required to standardize the variables and samples in order
to permit valid cross-national comparisons. These efforts will be described
where relevant below (see Roos [1981a] for a more complete description
of the data sets used and variable transformations made).

The sample of countries was restricted to industrial societies in order
to minimize the problem of identifying the economically active population.
Serious problems of noncomparability in measured rates of female labor
force participation occur in developing countries since in those countries
a large fraction of women are unpaid family workers and such workers
are sometimes included in and sometimes excluded from the “economically
active” population (Durand 1975, p. 11). Cross-national comparisons of
nonindustrial and industrial societies would thus be seriously hampered
by a lack of comparability in employment data.

In all cases the data are based on representative national probability
samples of the adult population (sources of the data sets are given in the
notes to table 1). Because of variability in the age groups included in the
samples as well as variability in the age at which labor force participation
normally begins, we have restricted the bulk of our analysis to the most
economically active portion of the population, persons aged 20-64.

We have also restricted the analysis of earnings differences to the full-
time employed population in each country. While this decision reduces
substantially the number of female workers, the absence of data on hours
worked by part-time workers gave us little choice since it is well-known
that the earnings of part-time female workers are heavily dependent on
the amount of time spent working (Treiman and Terrell 1975b).¢

¢ There may, of course, be differences in hours worked even in the “full-time” labor force,
but the variance will be reduced substantially relative to the total labor force Moreover,
it is not evident whether hours worked matters among jobs that are defined as full-time.
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Table 1 gives the distribution of employment status (full-time, part-
time, or not in labor force) by sex for each country. Appendix A presents
an elaboration of table 1, providing the percentage employed full-time
by age and sex. As can be seen from the table, there is substantial vari-
ability across countries in the percentage of women working and their
propensity to work full-time. In addition, the results in Appendix A
suggest that there is cross-cultural variability in women’s age patterns of
labor force participation. These cross-cultural differences may in turn
affect the kinds of occupations men and women enter and/or the earnings
they receive. While we refer to these patterns at various points in dis-
cussing our results, a detailed analysis of why such differences exist, and
what effect they have on occupational and income attainment, is beyond
the scope of this paper. Readers interested in exploring these issues further
are referred to the basic data presented in Appendixes A and B and in
Roos (1981a).

Table 1 also serves as a good illustration of the difficulties inherent in
the secondary analysis of data for comparative purposes and suggests the

TABLE 1

LABOR FORCE STATUS, BY SEX, for NINE INDUSTRIALIZED COUNTRIES (%)

Employed Employed Not in
Country Full-Time Part-Time Labor Force Total N
Females:

Austria. ... ........ 315 9.1 59.5 100.1 867
Denmark. .. .. e e 34.1 22.3 43.6 100.0 560
Finland .............. 55.0 16.3 28.7 100.0 509
Federal Republic of

Germany........ . 18.7 15.4 65.9 100.0 1,294
Israel .. ... el 16.0 13.6 70.4 100 O 15,013
Netherlands ......... 25.0 93 65.7 100.0 471
Norway .............. 21.4 21.9 56.7 100.0 462
Sweden .......... .. 28.0 37.7 343 100.0 554
United States ....... . 30.3 11.9 57.8 100.0 3,067

Males-

Austria. ... ..... A 79.5 .5 20.1 100 1 683
Denmark. ... ....... 83.0 7.0 10.0 100 0 458
Finland ... ........ . 70 9 14 5 14.7 100.1 484
Federal Republic of

Germany .... ..... 72 9 3.3 23.8 100.0 889
Israel ...... PN 54.4 12.9 32.6 99 9 13,220
Netherlands .... .... 68.5 1.8 29.7 100.0 663
Norway .. . .. . 775 10.1 12.4 100.0 516
Sweden ... .. . ... 77 8 14.3 7.9 100.0 468
United States . . .... 60.8 8.8 30.3 99 9 2,837

SOURCES —Austria, Netherlands (Political Action An Eight-Nation Study 1973-76 [1979]), Den-
mark, Finland, Norway, Sweden (Scandinavian Welfare Survey 1972 [1977]), Federal Republic of
Germany (Zumabus 1976 [1976]), Israel (Israel Labor Mobility Survey 1974 [1977]), United States
(NORC General Social Surveys 197477 [1977])

NoOTE —See n 7 for the defimtion of the labor force status variable
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necessity of exercising caution in the interpretation of results. Because
the variables from which we constructed our measure of employment
status differ from country to country, the construction of a single variable
that would be comparable across countries required a number of (some-
times arbitrary) assumptions.’

Analytic Strategy

Our basic approach is to estimate regression equations separately for males
and females in each country, predicting income from a variety of variables
identified in our discussion. In a second step, we use a regression stan-
dardization procedure to disaggregate the male-female income gap into
a component due to differences in male and female means on the inde-
pendent variables included in the regression analyses and a component
due to differences in the rate of return to these variables.

Variables

Four determinants of earnings are analyzed—educational aftainment, ex-
perience, marital status, and occupational position. We discuss these in
turn, showing their relationship to the explanations for the earnings gap
reviewed in the preceding section.

Educational attainment.—Education and experience are used as (im-
perfect) indicators of human capital investments. We measure educational
attainment by years of school completed. While amount of schooling does
not fully capture variation in the quality of education in countries that
have complex educational systems (see Treiman and Terrell [1975a] for
a detailed discussion regarding the measurement of educational attain-
ment in Great Britain and the United States), we restrict ourselves to this
variable because we lack more detailed data for most of the countries
considered here. Moreover, our main focus is on the comparison of males
and females within countries and not on comparisons between countries,

7 The labor force status variables were defined as follows: Austria, the Netherlands (“full-
time” = currently working full-time; “part-time” = currently working part-time; “not in
labor force” = former workers, housewives, retired and disabled, those who have never
worked, those in school, and those in the military); Denmark, Finland, Norway, Sweden
(“full-time” = full-time nine or more months during 1971; “part-time” = part-time work
all year or full-time work less than nine months during 1971; “not in labor force” = those
who did not work at all during 1971, e.g., students, pensioners, housewives, persons under
institutional care); Federal Republic of Germany (“full-time” = gainful employment full
day; “part-time” = gainful employment half day or incidentally gainfully employed; “not
in labor force” = not gainfully employed); Israel (“full-time” = employed full-time last
week; “part-time” = employed part-time last week for at least 15 hours a week or temporarily
absent, worked during year; “not in labor force” = unemployed, worked less than 15 hours
a week, or not in civilian labor force, e.g., army, unpaid family workers); the United States
(“full-time” = full-time last week; “part-time” = part-time last week or temporarily absent;
“not in labor force” = unemployed, retired, in school, or housewife).
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and it is unlikely that years of school completed is a more valid measure
of educational attainment for one sex than for the other.?

We expect education to have a strong positive effect on the earnings of
both men and women. The earnings gap between males and females thus
could simply reflect differences in achieved education. Although in the
United States men and women tend on average to have equal amounts
of schooling (Treiman and Terrell 1975b), schooling differences may ac-
count for gender differentials in earnings in other industrial societies.
Insofar as this is so, the earnings gap could be viewed as legitimate.
However, if males and females have different rates of return on their
investments in education, the human capital hypothesis is called into
question.

Experience.—Because the data sets available to us do not have any
direct measures of experience or seniority, we include a measure of po-
tential experience, estimated by the conventional formula:

potential experience = age — years of schooling — 6.

Although this measure provides a reasonably good estimate of the total
years of experience for men, since most men work full-time continuously
after completing their schooling, it does not provide an equally adequate
estimate of women’s experience. While never-married women tend to have
continuous attachment to the labor force (Treiman and Terrell 1975b),
the participation of married women tends to be part-time and intermittent.

The bias introduced by using this measure may not, however, be as
great as is often assumed. Reeve Vanneman, using data from the 1972—
73 Quality of Employment Survey (1975), has shown (personal commu-
nication, 1981) that although the “potential experience” variable sub-
stantially overestimates actual labor force experience for women (and not
for men), regression equations using actual and potential experience pro-
duce substantially similar results. In particular, the differences between
equations estimated for males and females using either measure of ex-
perience are much larger than the differences between the equations for
each sex using the alternative measures.®

8 It is an open question whether, for a given number of years of school completed, quality
of education is more differentiated for males or for females and whether such differences
as exist are consistent across countries. With respect to postsecondary education in the
United States, curriculum is undoubtedly important—few would dispute that a B.A. in
engineering is worth more financially than a B A. in history or that an A A. (two-year)
certificate in medical technology is worth more than an A.A in marketing. But it is by no
means obvious whether the courses of study dominated by men are more differentiated
than those dominated by women, or vice versa.

° For national samples of males and females employed full-time, the pertinent regression
estimates are:

For males:
If = —3,204 + 482(E) + 1,827(M) + 57 3(S) + 415(X) — 6.37(X?), R? = .232,
YV = —3,938 + 499(E) + 1,615(M) + 61 2(S) + 451(X') — 6 75(X'?), R? = .242.
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Because it is well-established that the cross-sectional relationship be-
tween experience and earnings is curvilinear, with older workers expe-
riencing a reduction in earnings relative to those in midcareer, we include
a squared term for experience in our estimation equations. Specifically,
we include the variable (X — k)?, where X is our potential experience
variable and the constant, k, is chosen to make the squared term or-
thogonal to the experience variable.'° The advantage of doing this is that
it makes it possible to interpret the effects of experience and the squared
term independently. A curvilinear relation between experience and earn-
ings may arise in a number of ways: for some occupations, productivity
may fall with age after a peak is reached, owing to declining physical
capabilities; in others, skills acquired as part of formal education may
depreciate to a point that more than offsets increases in productivity
associated with experience. Alternatively, there may be no decline in
earnings within any particular cohort; the observed curvilinear cross-
sectional relationship may simply reflect cohort differences in earnings,
each cohort starting and ending with higher earnings than previous co-
horts (for an example of this process as it pertains to occupational status
see Jackson, Thompson, and Treiman [1979]). While we will be unable
to decide among these possibilities here, the inclusion of the squared term
for experience is necessary to specify the estimation equation properly.

Marital status.—Marital status is a dummy variable, with those who
have never married assigned a value of 1 and others a value of 0. Its
utility in the present analysis is in testing the hypothesis that women’s
family and work obligations affect earnings negatively. Insofar as the dual
burden faced by working women with families results in occupational
decisions or performances that reduce earnings, never-married women

For females
}: = —2,083 + 353(E) + 50.8(M) + 47.3(S) + 211(X) — 3.54(X?), R? = 334,
¥ = —2,509 + 370(E) + 240(M) + 52 5(S) + 184(X') — 2.71(X'?), R? = .327.

Here ¥ = annual income, E = years of school completed, /4 = 0 if never married and 1
if ever married, S = the Duncan SEI score for current occupation, X = the actual number
of years worked since age 16, and X' = potential number of years worked, estimated as
age minus years of schooling minus 4. The means for X and X' are 20.8 and 22.5 for males
and 15.9 and 22.3 for females. Although the potential experience variable overestimates
actual labor force experience much more severely for females than for males, the impact
on the regression coefficients is less substantial. Even in the female equation, only one
coefficient changes substantially, the statistically insignificant coefficient for marital status.
More important, the conclusions regarding gender differences in the determinants of income
that one would draw from a comparison of the equations using the estimated experience
variable are the same as the conclusions one would draw from a comparison of the equations
using the actual experience variable.

1 Kent Smith has shown (personal communication, 1981) that choosing k equal to one-half
the slope coefficient associated with the zero-order regression of X? on X will make X and
(X —k)? orthogonal. This is a special case of the procedure discussed in Smith and Sasaki
(1979).
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should earn more than ever-married women, net of other factors. The
distinction has been drawn between never- and ever-married women,
rather than between currently married and not currently married women,
because the effect of a dual career is likely to persist even if a marriage
is dissolved—career disruptions may have a permanent negative effect
on earnings even when a full-time career is resumed. Moreover, children
often remain from a former marriage, and traditionally they are the moth-
er’s rather than the father’s responsibility. Empirical evidence confirming
the similarity between currently and formerly married women in their
earnings attainment and the dissimilarity between never- and ever-mar-
ried women is provided by Treiman and Terrell (19755, p. 189)."

Whereas marriage may be regarded as a burden for working women,
itis likely to be an advantage for working men. The fact that responsibility
for household maintenance largely falls to the wife (Szalai 1972; Walker
and Woods 1976) leaves the husband free to pursue his career single-
mindedly. Of course, the added financial burden of maintaining a family
may lead men, more than women, to seek jobs that maximize their in-
comes (see Oppenheimer 1974).

Occupation.—Our data permit two measurements of occupational po-
sition: prestige and a classification of occupations into the seven major
categories of the International Standard Classification of Occupations
(International Labour Office 1969).

Consider prestige first. Recall the suggestion that occupational pay
differentials can be divided into those based on job content and those
based on other factors. In the present context we can regard the prestige
of occupations as a summary indicator of those aspects of job content
that are the major bases of compensation. This view derives from Trei-
man’s (1977, chap. 1) theoretical work that identifies as major determi-
nants of prestige various aspects of power: economic control, authority,
and expertise. Interestingly, these conform closely to the major com-
pensable factors in formal job evaluation schemes. Although skill, effort,
responsibility, and working-conditions factors are generally included in
such schemes, invariably major weight is accorded to skill and respon-
sibility and only minor weight is accorded to effort and working conditions
(Treiman 1979). Prestige is measured by the Standard International Oc-
cupational Prestige Scale (Treiman 1977, chap. 8) by assigning prestige
scores to the detailed occupational categories into which data were coded
in each of the nine countries. Such assighments have been shown to be
highly reliable, and the resulting prestige scores have been shown to have
high validity (Treiman 1977, chap. 9).

I Interestingly, available evidence for the United States indicates that the presence or
number of children has virtually no impact on the earnings of ever-married women (Treiman
and Terrell 1975b, pp. 190, 195). Unfortunately, most of our samples do not contain the
data necessary to test this possibility in other countries.
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Of course, job content, as measured by prestige, is not the only basis
for occupational differentials in pay rates (Bridges and Berk 1974;
McLaughlin 1975; Talbert and Bose 1977). In fact, the use of prestige
alone would be inappropriate. It is well-known that men and women
tend to work in substantially different kinds of jobs even though on
average they work in jobs of equivalent prestige (England 1979). The use
of prestige as a measure of occupational attainment is limited in analyses
of sex differences in earnings precisely because it fails to distinguish be-
tween the kinds of jobs in which men and women work (Roos 1981b).
Because we expect occupational sectors to differ in their level of com-
pensation as a consequence of differences in their mode of organization
(degree of unionization, effective control of the supply of labor, etc.), and
because the labor force is so highly segregated by sex, sectoral differences
in compensation levels could themselves produce substantial male-female
earnings differentials. While the limitations of our data do not permit us
a very fine-grained consideration of these various effects, we can make
a first approximation by distinguishing among the seven major groups of
the International Standard Classification of Occupations (International
Labour Office 1969). While it would have been preferable to use a more
detailed classification, such as the 14-category classification proposed by
Treiman (1977, chap. 9), the small samples available to us precluded this.
However, by scoring each respondent with both the prestige of his or her
occupation and a dummy variable representing the major group in which
the occupation is located, we are able to capture both sectoral differences
in income levels net of prestige and prestige differences in income within
major occupational sectors.

Income.—Our dependent variable is income. As the reader will note,
we have been using “income” and “earnings” somewhat interchangeably.
Our data are sometimes earnings (Austria, Germany, Israel, the Neth-
erlands, and the United States) and sometimes income (Denmark, Fin-
land, Norway, and Sweden). Fortunately, for practical purposes the
distinction is unimportant. Except for the extreme ends of the distribution,
the overwhelming bulk of income derives from earnings, at least in the
United States. Only the very poor, who subsist largely on transfer pay-
ments, and the very rich, who have substantial returns from investments,
have enough outside income to affect the analysis.”? In sample surveys
of the kind we have available, these extreme groups are likely to be
represented by only a few cases, if at all.

The exact information elicited on income varies from country to coun-
try, including net or gross monthly earnings, gross annual earnings, and
gross annual income (see the note to table 4). After converting categorical
2 In the United States in 1972, 84% of gross income derived from wages and salaries and

over 90% from wages and salaries or profits from farms, partnerships, and businesses
(computed from U S. Internal Revenue Service 1974, table 1.4).
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variables to an interval scale by assigning each category its midpoint and
estimating the midpoint of the open-ended upper categories by means of
a Pareto transformation (Miller 1966), we converted each income variable
into its natural logarithm. Doing this effectively standardizes the income
variables across the countries: when the dependent variable is the natural
log of income, the metric regression coefficients can be interpreted as
indicating approximately the proportional increase in income that would
be expected from a one-unit increase in the associated independent vari-
able.”* A further justification for logging income, in addition to its in-
terpretive convenience, is that the distribution of earnings tends to be
lognormal.

ANALYSIS

The analysis will proceed in four steps: first, we examine gender differ-
ences in occupational composition in all nine countries; second, we ex-
amine gender differences in income; third, we estimate a regression model
of income determination separately for males and females; and, finally,
we use the results of our regression analyses to decompose the gender
differences in income into a number of factors, as a way of testing alter-
native explanations for the observed income gap.

Occupational Composition

It is evident that in industrial societies men and women do different work.
Table 2 presents the distribution by sex of the entire labor force (both
full- and part-time) over the 14 categories of Treiman’s (1977, pp. 203—
8) International Occupational Classification.'* While there is some vari-
ability in the degree of occupational segregation of the labor force by sex,
with indexes of dissimilarity ranging from 38 in Austria to 60 in Sweden,
the general pattern is one of very substantial segregation in all nine coun-
tries.

3 This approximation holds for values of b (the net regression coefficient) up to about 2
For higher values of b the proportional increase is underestimated by successively larger
amounts: b = .2 implies an increase of 22%, b = .3 implies an increase of 35%, b = 4
implies an increase of 49%, and b = 7 implies an increase of 101%.

4 This classification, which was formed by dividing the seven-category Intevnational Stan-
davd Classification of Occupations (International Labour Office 1969) on the basis of prestige,
effectively captures major variations in the organization of work, e.g., dividing “profes-
sional, technical, and related occupations” into high-prestige professions (which correspond
to the classical liberal professions) and low-prestige professions (which correspond to the
technical and semiprofessions). Such a distinction is particularly important in comparing
the earnings of men and women, given the greater likelihood of women’s concentration in
low-prestige professions (e.g., primary school teaching, nursing, and librarianship) Similar
distinctions are drawn throughout the labor force. In tables 2 and 3 the categories are
arranged in order of their average prestige
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In order to see more clearly how women are distributed throughout
the labor force, that is, in which sectors they are overrepresented and in
which they are underrepresented, we turn to table 3. This table presents
the percentage female in each occupational category expressed as a de-
viation from the percentage female in the entire labor force. This stan-
dardization adjusts for the fact that in some countries women are much
more likely to work than in others. For example, in Norway the percentage
of high-prestige professionals who are female is 6% lower than the per-
centage female in the labor force as a whole. Similarly, in Sweden the
percentage of high-prestige professionals who are female is 8% lower than
the percentage female in the Swedish labor force. Hence, we conclude
that women are about equally underrepresented among high-prestige
professionals in Norway and Sweden, even though 21% (= 27% — 6%)
of high-prestige professionals in Norway are women and 35% (= 43%
— 8%) of high-prestige professionals in Sweden are women.'$

Inspection of the table shows the degree of similarity across countries
to be striking. In nearly all countries, women are substantially overrep-
resented in high-prestige clerical occupations and in low-prestige sales
and service occupations; slightly overrepresented in low-prestige profes-
sional occupations, high-prestige service occupations, and low-prestige
clerical occupations; slightly underrepresented in high-prestige profes-
sional, sales, and agricultural occupations and in low-prestige production
occupations; and substantially underrepresented in administrative occu-
pations, in high- and medium-prestige production occupations, and in
low-prestige agricultural occupations. Of 126 possible comparisons, only
nine (or 7%) have a sign opposite the major trend for the row (these are
indicated by boldface), and in almost all cases these deviations are very
small.'® Clearly, there is a characteristic pattern of men’s work and wom-
5 OQur samples were adjusted to account for the fact that in many of the countries, working
men and women were sampled at different rates (owing mainly to differential response
rates). Without such an adjustment, the computation of percentage female in each occu-
pational category of table 3 would have produced incorrect estimates. To correct this bias,
we weighted the data so that the total percentage female in each sample equals the percentage
female in the labor force reported in the 1977 Yearbook of Labour Statistics (International
Labour Office 1977), except in the case of the United States, for which a 1976 Current
Population Survey estimate was used (U.S. Bureau of the Census 1977). Care was taken
to select a census date that was close to the date of the survey. This correction assumes
that within each country the differential response by sex is the same for each occupational

category. Since the remainder of our analysis involves separate analyses by sex, the weighting
procedure affects only the results presented in table 3.

16 There is only one truly anomalous statistic in the entire set—the substantial overrepre-
sentation of German women among low-prestige production workers. We suspect that this
may reflect a peculiarity of the German sample survey design. The German survey orga-
nization that did the field work, ZUMA, includes only German nationals in its samples.
Hence, the Gastarbeiter (“guest worker”) population, which formed 11% of the total labor
force in 1972 (Federal Republic of Germany, Federal Institute for Population Research 1974,
p. 32), is excluded. This population, which is largely male, is concentrated in the lowest-
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en’s work in industrial societies. While it is beyond the scope of the present
paper to attempt to account for this pattern, its existence does suggest
that in our investigation of the earnings differential we are concerned
with very fundamental features of the organization of work in industrial
societies.

Income

Table 4 simply confirms what the material presented in the introductory
section suggested—even among full-time workers, women earn substan-
tially less than men. Moreover, the gender gap in earnings is greatest in
the United States: during the period 1974-77, women who worked full-
time earned an average of 51% of what men earned per year.'” At the
other extreme, the gap is smallest in the Federal Republic of Germany,
where women earned an average of 74% of what men earned. The nine-
country average is 64%—in these countries the average woman working
full-time earned less than two-thirds of what her male co-workers earned.
We now turn to discussion of why this very large gender discrepancy
exists.

Determinants of Earnings

Our first step in accounting for the average earnings gap between male
and female workers is to predict earnings separately for full-time workers
of each sex within each country. We thus estimated 18 equations (two
sexes by nine countries) of the form:

A
InYV =a + bE) + cX) + dX') + eS) + f(P) + 2ZgD,, (1)

status jobs Hence, it may well be the case that in Germany, as elsewhere, low-status
production work is done mainly by men but by foreign rather than German men. This
possibility is supported by the data 1n table 2 showing that the proportion of the male labor
force in low-prestige production occupations is lower in Germany than in any of the other
eight countries.

' The U.S ratio may well be a lower-bound estimate The discrepancy between our ratio
of 51 and that of 59, the average of the ratios reported in the Current Population Surveys
(CPS) for the same years (computed from U S. Department of Labor 1979, table 1) can
perhaps be accounted for by the difference in the definition of “full-time” work in the NORC
surveys we used and the CPS The NORC surveys asked only whether the individual
worked full-time in the week preceding the survey. The CPS asked how many hours the
respondent worked in the reference week and also how many weeks the respondent worked
in the past year; full-time year-round workers are defined as those who worked 50-52 weeks
in the past year and 35 or more hours in the past week. Since the CPS definition is more
restrictive, the ratio of female to male earnings is bound to be somewhat higher in the CPS
data. For example, primary school teachers—an occupational category with more female
than male incumbents—would be counted as full-time workers in the NORC data but not
in the CPS data
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where InY = natural log of income; E = years of school completed; X
= potential experience, estimated by age — years of schooling — 6; X'
= X — k, with & chosen to make X and X'? orthogonal (see the discussion
above); S = 1 for those who have never married, and 0 otherwise; P =
the prestige of the respondent’s occupation; and each D, = 1 for occu-
pations in the ith major group of the International Standard Classification
of Occupations, and O otherwise. The first category, professional and
technical occupations, is omitted from the equation to avoid a linear
dependency. The means, standard deviations, and correlations among the
included variables are given in Appendix B, which also includes the linear
form of the income variable and the omitted dummy variable for profes-
sional and technical occupations. The regression estimates are given in
table 5. We discuss the coefficients of each variable in the order in which
we introduced them above.

Education.—While education has a positive effect on income for men,
the same is not true for women. In all nine male equations the coefficient
associated with years of school completed is positive and statistically
significant;'® on average, each year of schooling increases income nearly
5%, net of other factors. For women the return to education is much less
consistent. In six of the nine countries, the return to education for women
is less than that for men, and, indeed, in five of these countries—the
United States constituting the only exception—the educational coefficient
for women is not significantly different from zero. In Germany and Nor-
way, in contrast, the education coefficients for females are substantially
larger than those for males in any country and imply a 9% increase in
income for each additional year of schooling. The variability in the return
to education for men and women within each country calls seriously into
question a simple differential investment explanation of the earnings gap.

Experience.—We expect a positive relationship between experience and
earnings. Given what we know from U.S. data, however, we allow for
the possibility that the relationship is curvilinear. Indeed, it is. In all 18
equations the slope of the squared term is negative, and in 16 of the 18
equations it is significantly so. Surprisingly, however, the linear term for
experience behaves in a much less consistent way. Although most of the
slopes are positive, only two of those for males and five for females are
statistically significant. Thus, for males the picture is generally one of
income increasing until the middle of the career and then falling as far
as it has risen. For females, in contrast, in about half the countries the
linear term for the experience variable is positive, although there is sub-
stantial curvature in the earnings trajectory for females as well. The

'3 In the following discussion, we refer to regression coefficients as statistically significant
if they exceed twice their standard error. The exception is the set of dummy variables
representing occupational categories, which we regard as significant if they significantly
increase R? (P < .05).

627



(6 "deyd ‘//61 URWIALL) UOIIEIYISSE[D) [EUOIBUIIU] PIBPULIS 4

8'SY 9ty (4884 +°0S 9Le s AJLIR[IWISSIP JO Xapuy
16L'8  LO¥'v T¥9 98¢ €Le 6I¢  £6¢ 182 184 44 N
Z°00T T°00T 0°00T T°00T 0O°00T TI'00T TI'00T O0°00T T°00T 0°00T "~"" ' - - rrrrsrrmeee ®Io0L

16 S'e 91 0's 06 1¢ 0’8 vz VL 6°L ' 'pajelal pue

uondnpoid a81nsaid-mo $1

vy [ S.A s v eer g 6T 9’ szt 901A19s 381sa1d-mo €1
€7 L v L LS 6°1 91 v €'¢ 6’1 reamynouse adysaid-mo ‘z1
4 £9 1 er ¢ s9 6'1 9 8" 9L * v rsores 28nsa1d-mo (1T

ot o'¢ Sy 1'6 LT 9t 9°C 8°C 9L 90T "ottt p3je[al pue

[eduIsd a8nsaad-moT 01

S'8T 6% 78T 9% €87 79 v'ze 9t 861 €L oottt Ppaje[al pue
uononpoid a8ysaid-wnipay ‘6
6°C ¥9 0§ 8's 6'1 €Y vl ¥y 6°¢ 9y 9014195 a3ysa1d-ysiy '8

961 0'S €€ ¢S 90T Tt €SsT 9'¢ P2 S pajeras pue
uononpoid a31sa1d-y3iy "/
9°¢ 0'¢ 9'Y 61 8Ct Lvz T'zz €LT 0OST Tl T [eamynouse a3ysaad-y3ryg -9

S°L v'1z 09 (V10 9 S, zor 99 Sy SV 09 Tttt [ed1uyd9) pue
reuorssajoid adysard-moT °§
L9 1z 8'S 4 €'¢ 1°¢ L'y vz v'8 ot 2 sares 931sa1d-ySty v

'8 LSt ¥'81  L'1E % 8yl 8¢ T've L€ 24 S paje[al pue
1edusd 98nsaxd-ySiyg ‘¢

b o1 17 o vz 1 g's o ee G e [euaSeuew
PUB 3ARRISIUIWPY 7

L9 6L SL s'e s'e 1'e v's [ TS 140 S [ed21uyd3] pue
Teuotssajoid a8nsaid-ysty 1

N d N d W A W E W Et ¥AH0DILYD) TVNOILYVANIOQO
TIVEST ANVINETD J0 ANVINIJ FAAVINNIJ VIELISNY

o1190dTY TVIIAT ]

(%) SATALNNOY) AIZI'TVIYLSAAN] ININ ¥0d ‘XIS Ad ‘SNOS¥IJ AIAOTINH 40 NOILAIIYLSI( TVNOLLVANII(O

¢ 4 TdVL

628



(6 deyd ‘,/61 UBWIALL) UOIIBOYISSE[D) [BUOIIBUINUL PIBPURIS 4

8°9% 0°09 8'1v oS
6£6‘T 862°T L6€ 667 €Iy SST  9Sv 091
T 00T 0°00T 666 1°00T 6°66 0°00T I'00T 0°00T
0s 0z b9 77 8L 6¢ L7 ST e poye[e1 pue
uondnpoid a3nsaxd-moT 1
6’ Vol +vI1 z’81 €1 zST 1 TsT "901A19s 9813sa1d-moT €1
LT v £e 0 oz 9 L ST reanynotide a38usaid-moT 71
s ¢Ss T 901 ST 6Cct ST 10 "ottt sa[es 981sa1d-mo] “IT
'y 0T 87 S ST Th 6°F 6§ e sereeeees payea1 pue
82132 931said-moT 0T
6T S8 L€ 9¢ ¥61 T¥ 70T %% ~ " 77 rrrrrs T UpaERl pue
uononpoid a81said-wnIpdA ‘6
0's 88 8¢ sS s¢ 6T vv¥ ve " * 901a19s 33nsaid-y3iH '8
'8l v €41 z'Z 80T 0O 671 S B peje[o1 pue
uononpoad a8nsaxd-ySiy ‘.
ve T 9L T'L 6% ¥9T 9% § rexmnoude a3ysaxd-ysiyg 9
§9 9'ST LOT LT T'Z1T S¢€T 06 08T " rrrrrorrorte [e21uyd9) pue
reuorssajoid a3nsaid-moT °¢
vy ST LYy TT 0SS T1 00t 6¢ e * safes 28nsa1d-ySIy "¢
vz 677 bz €97 0°0 T'8T LTI §L7 e -peye[o1 pue
[eduad 98nsaxd-ySiy ¢
yor oe  zs Sp €7 08§ i [euSeuRM
PUB 3ARBNSIUIWPY 7
T'IT L9 S8 9 €8 8§ €L €9 U ‘[edtuyd?) pue
reuotssajoid 98nsard-yStyg ‘1
n Kl n d N a4 W a *AY0DILY) TVNOILVANIDQ
$31B1S panuf) NIAIMS AVMION SANVTITFHLAN

(panuyuo))  AT4VL

629



‘a8e1aA® Ul PapndUl Jou safejuadiad pejeydrlg s
(6 "deyd ‘//67 UBWIAL]) UOIRIYISSE[) [EUOIBUIIIU] PIBPULIS ,

‘sjexdRIq
Ur UMOYS S3sBI 61—01 UO paseq sd8ejuadiad ‘UMOYS JOU SISed O] UBY} 19mM3j UO Paseq saSejuadiag “2djp[oq 318 mo1 10§ uranjed ajsoddo uss jo SaIN3J— ITLON

LE oy 124 Lz 97 €€ 8¢ 9t (44 6¢ Tt rarewdf a8ejusdiad [ejo,
- 61— - ST— [or-1 11— 8T+ £ — Yo— T4+ e Paje[a1 pue
uopdnpoid a8nsaxd-moT “pi
Sy + o+ 8t + SS+ SS+ 1z+ T+ £F + PSS+ wS+ o 9014195 9313sa1d-MO “¢T
1z— 87— [ev—1 ’ [or-] 12— e — e 4 [edmynouse agysaid-mo ‘7|
9¢ + I+ 9¢ + 6% + Ly + T+ 8y + St+ 67+ b+ sares 98nsaid-mo 11
I+ 61+ 9T + [Tr+1] 6+ 9— LT+ €T+ [z+1] 8+ e Ppaje[a1 pue
[eou9 98n3saxd-mo 01
Y — LT— 4% 0z — 61 — - YT — 0¢ — 1¢€— 0z— Tt Pare[pl1 pue
uondnpoid 38nsard-wnIpI| "6
6+ vI+ 6+ p-1 v— 6T+ £+ 07+ lLz+1 v+ o 9014195 a3nsard-ysiy g
Lz— 97— ve— Lz— st— - St— 97— LT— Le— oot pajepa1 pue
- uondonpoid 931sa1d-ySyyy -,
1 — 6¢— £€— T+ 77— 11— 81— T+ 9— 9+ reanynoude 98nsa1d-ySty -9
Y1+ T+ A% 7+ ST+ 97+ ST+ 6+ 61+ L+ e PR [ed1uyd9) pue
[euoissajoid a8nsaid-moy ¢
ST— 1z— 87— 61— I — 0z— L— - ST— $1— " sares 98nsard-ySty v
€€+ 9t + 9% + 97 + 61+ 87+ €1+ 8Y + oY+ og+ oo T UpIjeal pue
[edou9 98nsaad-ySiyg ‘¢
ST— YT — 8¢ — A vz — £7— [8e—1 [o1 -1 [Zp—=]1 67— o e [ereSeurw
Pu® sApEnSUIWpY “¢7
6— 11— 8— 9— £— v+ 91 — £— T - ve— oottt oo [edluyd9) pue
[euotssajoid a31said-ySiyg "1
198eraay s3ye18 uapamg AemMION SpuelIaYIa N [oe1sy Auewan jo puejuty Hrewud(q — eusSny 4£10337e)) [RUONIEANIOQ
A1Unod>-auIN panun driqnday [e13pay

SIMAINNOD AIZITVIALSAAN] ANIN 04 ‘20904
JOgVT TVLIOJ, FHL NI ITVINI ] IDVINIOYIJ INOTA NOILVIAZ(] V SV QASSTIIXH dNOYH NOLLVANDID() HOVH NI ATVINI ] IOVINIDIIJ

¢ 4T9VL

630



(s3utused [enuue ss013) sayel§ Pajiu) ‘[9eIST ‘(sButures A[yjuouwr ssois) AurWIAN) JO JI[qnday] [BI9PI,] {(SWOdUI [enuuE
§5013) UBPIMG ‘ABMION ‘PuB[UI] ‘YIRWUS( ‘(SBUIUILd A[YIUOW J2U) SPUBLIAYIBN ‘BLIISNY .AJUSIIND [BIO] UI UIAIS SWOIUT— ALON

STIS‘T 018 z1£'6 088‘¥y $6°1 IS YT YT £eL U sayelg pajyuf)
bhe [42! 0SL‘ST 8£€9T hoI 69 762°9¢ szrse TTUUt T uopamg
LLE 8L 6vz'ze L60‘TT 651 £9 818°6¢ LY0‘sT * AeMION
98¢ 16 L26 S09 €51 99 69S°T gzo't *17 " SPUBLIYIDN
SLT'e LYT'T 16€‘8 zL09 €S 1T S9 88¢‘LT SEETT o [9rIST
0zs 691 610°T I1L 9¢°1T YL 9.2'C yL9T " AurwLIon
Jo 21[qnday 1eiapa
£0¢ $8T 79¢°01 +16‘9 81 89 96L°ST F0) S puefuiy
1¢ee z€1 861°¢cS £69'vC 9L 1 LS £0S‘SS ves‘te Ty rewueg
SLy 912 89¢‘e Lsg'z 1S°1 99 7€6°9 98S‘y ottt eLISNY
Bl Jrew,y Bl sreway FWOIN] ATVIA 40 B Jeway AYINNOD
SISV N NOILVIAZ(] Q¥VANVLS TIVHAL - IOVANIOUA] NVI
OL ATVIN V SV FIWOON]
40 OILVY ATVINT ]

SAMMLINNOD) AAZITVILLSAAN] ANIN 404
‘4907 AIDY SUANAOM IWIL-TI0 ‘XIS A9 WOON] 0 NOILLVIAZ(] AEVANVLIS ANV NVIA

¥ AT9VL

631



¢y 03 JUSWDIDUT I0J Ojel-,/ AQ PIINSLIUW 2IUBIYIUSIS JUIOYFI0D Jedys (7L6T) SISWH §
10112 PIBPUE)S SIT A0TM] ISI[ JB ST JUIIDYJ0)) §
£1032)€d PaRIWIO 3} ST [BITUYII)} PUR [BUOISSIJOL,, L

'S[re1ap 103 3x3} 99S ‘9dUaLIAdX3 0} [BUOSOY}I0 3q 0} PASNIPY 4

g x1ipuaddy Ul UIAIS SUOTIR[21I0D PUR ‘SOS ‘SUBIN— ALON

29¢” Y0¢” 867" LS¢E” £9¢ [44°A SLT LEE" ¥9¢ oser Tt F PV
+9¢” or¢’ ere’ 66¢" L8¢" 8¥9 10¢ S6¢ 6L¢" v8e et mrenes 24
I€6T" 10T 1LST fzse 1€8¢” 1SL6° 180 I€LL tLTy 886 0 §s91108318d uonednddQ

1L0T° i1z s f6ve” 090" F€0¥ — €9z 168¢ — £L0° ooo e o * uopedndd0
JUALIND JO 931ISAIJ
891 — 790" — 817 — 101" — f0s7 — L10" — 160" — SOT 1991 — oro’'—- e PalIIeW J9AIN
I — 8T —  $260° — ez — LLOT— 907 — 1881 — 061" —  f2ST'— 3641 — ‘ xPaTenbs adusLIadxy
0¢£0° 180¢° 690" fesT S50 91T 680" 670" 900 S00" — 9dualradxa 1erualed Jo sresx
681" I€ST ICTT F10¥° 881" 201 £szz 11 891" JAZ{0N * * 3U1[00YdS JO SIBIX

WHEw_UG.«OOu Pazipiepuels

[A%4 SLST s9¢° L8¢ 06" Ly 91§ v6S° [484 ovy* *° 7 U9JeWNSI JO 10119 PIepue)g
j2 4 118 91°L £€S°S 9¢°6 [0 Y. 6 LT v 8 688 ot “juisuo)
0SZ" — 00z  — 991 — LT oge" — 89 1— YOl — S¥6 — 0¢T" — 9L — uonedndd0 uonONpPoOIg
19¢° — oev0" — Ir — LST® S0L" — 66'T — 61T — €T — €98 — 01— " uonednado [ermnousy
627 — YY1 — 0680" — s6s” 08¢ — 0z z— Z€¥0° — €T — LST — €L — 1 uonednddo I1AIRG
9T — 8IT — vLT” LLT” L1 — €S 1— 981 — 8SL — ¥Se0” ose’ — oot uonednddo safeg
9LT" — 86S0" — 88T — Y1z’ 161 — SO T— 9¢60 — SIT — €01 — A0} 2 uonednado [edud)
LETO" — 9.80° 11z 00 7S80° 8L — 9750 00 87" 8¥,000° Juonednddo aanensuIupy

16L00° £710° 10800° 0ST10° 80£00° 9570 — LETO 670" — T1€00° 01Z0000° ooty uoyednddo
JUIIIND JO 931SAIJ
JA 2R 6680 — 67 — 01 — £9¢" — LT€0" — 6£60 — €0Z" LT — oero°— ¢ T palirBwW I9A9N
265000 — 819000°— 86Z000°— 9¥9000'— €I£000°— €0100 — +$08000°— 898000°— €£81000 — ¥69000° — ° "' - «PaTenbs adusuradxy
O1100° vS10° §L200° 98800° 1,200 69900 1¢¥00° +ST100 8€7000° S¥z000° — - "9dusladxa [enuajod jo sresx
1€Z0° L2240} 1120° 0480 85S0° 80€0 6£90 0Z+0 8T1¥0° 910° oot 3ur[ooyds o s1edx

SIUINIYJI0D DU
AeIN Jrewa g e Jreura AN Jrewray e Jreuwray e Jrewd g
TIVAES] ANVIA¥ED 40 ANVINI] MAVINIQ vIdLsny

oIT80dTY TVEIAT ]

(swoduy jo 3077 TeInjeN St a[qerre) juapuadacy)
SAMLNAOD JAZITVIILSAAN] ININ 04 ‘XIS A€ ‘$9—07 AADY SEANYOM TWIL-TIN,] Y04 LNIWNIVLILY TWOON] 0 TIAOIN V 40 SLNAIOIAAT0D)

S dT1dVL

632



¢y 03 JUSWAIIUL 10} ONjel-,f AQ PIINSEBIUWL DIUBIYIUSIS JUIIYFI0D JeAYS (7461) SASWRH §

10113 PIEPUE)S S} 9D[M] ISBI] T ST JUIIIYFI0)) %

"A10337€d PIYIIWIO 3y} ST ([BIIUYDII} PUB [BUOISSIJOLJ,, |
'S[IBI9P 103 1%3} 395 ‘@dUdLIAAXD 03 [BUOSOYII0 3q 0} PASNIPY 4
g X1puaddy Ur USAIS SUOTIR[AII0) PUR ‘SUS ‘SUBIN— TALON

ore” 81Z LOY" ey 90¢" ¥9° 8¢S” (072N o PV
ST1E” 62z LTy 9Ly 62¢ 0L 1SS £33 % 24
T 101" fLee $78Y° fLee 76" vz 12 72N §sar10393ed UonedndOdQ

iz f0t1¢” 620 feee” 620 — 919" — 02 FI€9" e uonednado
JUd.LIND JO a31SAIJ
FIPT — 910" — 890" — 8.0 ST — 121 — L1 — 8I0"— e paluBW I9AN
1877 — 180" — 8L — 150" — .01 — €67 — 997 — 8T — «Parenbs soustradxy
€5z iree 9.0 zor” L60° 640" — 991" fLET ' "9dudLIadxa Tenuslod jo s1BIx
k3 XA 9.1 98¢ 900 — $oge” 186¢" 1S9z° 14570 M 3ur[00Yyds Jo SIBIX

SIUANYJI0d pazipiepueig

109° 069 862 LLS” 68¢" £7¢ £7¢° 69¢" ‘7 79)RWISI JO I01Id PIEpueRlS
S8°L LO°L 1°01 81°6 Z°01 11 959 99§ e jueisuo)
961" ¥120° IST — 06+0° — LT - SE1— LST — 961" o uonednddo uondnpoig
£9T" L9¢" — 8Ty — vz— 8¢y — SO 1— 6T — 80¥00° uonednsdo (e mouly
$820° LT — S650° — 689" — 00¢£0° 61— ¥80° — 68z 7 uonednddo 31AIIG
orz LT — LOT" — S9z7 — Len — 8L — 160" — SIU o 0 uorednddo sates
8LL0° 871 — SIT — 8T — YIL0"— 95¢" — 0¥20" — 13 S uonednddo [edUR])
9T¢” ST — LET" Y9 — £290° 082 661" 658 — "7 puonednddo aAnRISIUIUpPY

6110 1610 ZS8000° L610° SOT00"—  8870° — 91800 1444 uonednodo
JUdLIND JO 3I31SaIg
00¢" — £¥€0" — 040" — 09T 697 — LST — 1.2 — 7810 — ©T 7 PILLIBW 19ASN
€0100"—  €6£000°— O¥YY000"— 881000 — ZILO00 — +S6000 — 0£L000°— ZSSO00 — xParenbs sduauadxy
6£10° LETO" 62200 9£900° 9%£00° ¥6100°—  88S00° 1€800° " "9ouauIadxa [enusjod jo sresx
090° Y4} ££50 $9100°'—  0¥SO° 6680° €70 [010) €0 R 3ur[o0ys Jo s1eIx

SIUINIYJI0D dUIIJA
uqmg w—dEwhm O—NE O—NEOK O_dE O—NEO,& O—NE O—NEwnm
SILVLS QILINQ) NIaams AVMAON SANVTIIHLIN

(panunguo)) s ATAVL

633



American Journal of Sociology

results for the United States, which show significant effects of both the
linear and squared terms for both men and women, appear to be some-
what deviant relative to other industrialized countries.

Although the trajectory for males in the United States shows substan-
tially greater curvature than that for females, this pattern does not hold
consistently across countries; in some countries the coefficient of the squared
term is larger for females. While it might be surmised that the curvilinear
relation between experience and earnings reflects cohort variations in
income, each cohort starting and ending with higher income than the
previous cohort, this possibility is inconsistent with the substantial vari-
ability in the relationship between the male and female curves in different
countries—unless rather complicated and specific historical circumstances
can be shown to account for these variations. Exploration of this possi-
bility must be left for future research.

Marital status.—As expected, married men tend to earn more than
single men. In all nine countries the coefficient of the never-married
dummy variable is negative, and in seven it is statistically significant. In
these seven countries the cost for men of never having married is sub-
stantial. Whether because of the benefits or the responsibilities of mar-
riage, married men on the average earn about 20% more than single men,
net of other factors. This differential cannot be accounted for by their
greater experience or generally higher-status occupations because these
factors are included in the prediction equation. However, employers may
prefer to hire and promote married men because they view them as more
stable and reliable than single men.

For women, of course, we expect just the opposite, at least if the dual
career is an important deterrent to income. Married women should earn
less than single women, net of other factors. Hence, a good test of whether
the dual career faced by married women is an important determinant of
the male-female income gap is whether the coefficient of the marital status
variable is significant for women. The evidence, however, is conclusively
negative. In none of the nine countries is the coefficient of marital status
significant for females, and in seven of the nine its sign is opposite that
expected under the hypothesis. Interestingly, this result directly contra-
dicts the findings of Mincer and Polachek (1978, p. 120), who boldly
assert that “all studies, whether of domestic or international data, find
that marital status and family characteristics affect female wages.”

In interpreting our result, however, we must keep in mind the fact that
the sample is restricted to full-time workers. As evidenced by their full-
time participation in the labor force, these married women, whether by
choice or necessity, have worked out an accommodation between the
demands of work and family. Once the necessary arrangements to work full-
time have been made, these women are evidently not penalized by their
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marital status. Although the results described above suggest that the dual
career has no effect on the earnings of married women who work full-
time, it may be that it affects earnings indirectly by influencing which
women participate in the labor force and the kind of work they do. These
issues are investigated further in Roos (1981a).
Occupation.—QOccupational status as we have measured it here has a
somewhat complex relation to income, although for all countries and both
sexes there is a significant net association of some sort. The nine countries
exhibit several different patterns of relationship between occupation and
income, and the country differences are not consistent for males and
females. Among men in Denmark and women in Israel, the Netherlands,
and the United States, the occupational categories have no effect on
income net of prestige, but the net effect of prestige is substantial, av-
eraging a 1.7% increase in income for each prestige point. For example,
net of education, experience, and marital status, a mathematician would
be expected to earn about 20% more than a laboratory technician, also
a professional worker, on the basis of their 11-point difference in prestige.
In contrast, among men in Austria, Finland, Norway, and Sweden and
among women in Austria, prestige has no effect on income within the
major occupational groups, but differences between the groups in average
income net of other factors are substantial. Among men in Germany,
Israel, the Netherlands, and the United States, and among women in
Germany and Sweden, both prestige and occupational group membership
influence income. This is true also of women in Denmark, Finland, and
Norway, except that in those countries the net effect of prestige on income
is negative. This last result can be interpreted as reflecting a situation in
which prestige and income are regarded as alternative forms of occupa-
tional remuneration, so that when one is relatively high the other will be
relatively low. Insofar as the major occupational groups strongly differ-
entiate occupations with respect to their qualifications and requirements,
the groups should be strongly differentiated with respect to prestige as
well. In this circumstance we would expect the net effect of prestige on
income to be negative. This is because the effect of prestige as an indicator
of occupational qualifications and requirements will be largely absorbed
by the dummy variables for occupational groups, leaving only the effect
of prestige as an alternative form of remuneration.' The trade-off between
prestige and income is hardly unfamiliar, although it is most commonly
observed with respect to different kinds of jobs within specific occupations
(e.g., the higher prestige and lower salaries of social scientists employed

9 As is consistent with this claim, the proportion of variance in prestige explained by the
occupational categories (the squared correlation ratio) 1s higher for women from Denmark
and Norway than for any other groups ( 71 in both cases) and is nearly as high for Finnish
women (.65)
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in universities compared with social scientists employed in nonacademic
settings).

In general, the variables we have measured account for a modest por-
tion of the variance in income among workers of a given sex in each
country. For three of the 18 equations, however, the proportion of variance
explained is much larger than the average of about a third. Among Finnish
women, but not Finnish men, average income differences between oc-
cupational categories are extremely large, and professional workers in
particular earn much more than members of other occupational groups.
As a consequence, nearly two-thirds of the variance in income among
Finnish women can be accounted for, almost all of it due to differences
in occupational status and experience. The situation is similar for Nor-
wegian women, except that the income differences among occupational
groups are not as dramatic and schooling contributes importantly to in-
come, as it does not do in Finland. The equation for Dutch men, which
accounts for over half the variation in income, is quite different from
those for the Finnish and Norwegian women; in the case of Dutch men
all of the variables in the model contribute in the expected way to the
explanation of income, and no single variable dominates the model. Clearly,
much more work needs to be done to clarify the nature of national dif-
ferences in the determinants of income, including attention in particular
to institutional features of labor markets that are beyond the scope of the
present analysis.

Disaggregating Gender Differences in Income

We turn now to our final task—disaggregating the observed difference in
the average incomes of men and women workers into components rep-
resenting the effect of differences in the rate of return to each determinant
of income and components representing the effect of gender differences
in the average levels of these determinants. We make use of a multipli-
cative decomposition (suggested by Michael Sobel, private communica-
tion [1981]), which we derive as follows. Suppose our regression model
is:

A
In¥Y =a + 2bX,, 2)

and we estimate it separately for males and females. Then for the two
sex groups it follows that

n?Y, = a, + 2b,,X.., 3)
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and
W7, = a, + 3b,X, . @)

Now, the difference between these two equations (eq. [3] — eq. [4]) can
be expressed as

In¥, — InY, = (a, — a) + 20,,X,, — b,X,)
= (am - af) + EYnn(bzm - blf) + Ebtm(sz - Yzf) (5)
+ E[(Yzf - )_(zm)(bzm - bzf)] .

Or, equivalently, as

exp(In¥,, — InY)

Il

exp(a,, — a) - Hexp[X,, (b, — b,)] -
Hexp[bm,()_(m — Ylf)] . (6a)
exp[2 X, — X..)(b., — b))]

exp(a,, — a) - Hexp[X «(b,, — b,)] -
Hexp[b,X,, — X)] - (6b)
exp[2(X,, — X)b., — byl .

Furthermore, the left side of equation (6) can be shown to equal the ratio
of the geometric means of the dependent variable. Thus the difference in
the (geometric) mean income of men and women?° can be decomposed
into multiplicative components representing, in order, a part due to dif-
ferences in the intercepts, a set of coefficients indicating gender differences
in the rate of return to each independent variable, a set of coefficients
indicating gender differences in average levels of the independent vari-
ables (composition), and a coefficient indicating the effect of interaction
between differences in rates of return and differences in composition (see
Winsborough and Dickinson [1971] for an analogous decomposition when
the dependent variable is in linear form).

The coefficients in the decomposition tend to center on unity, as table
6 illustrates. The rate coefficient for each variable can be interpreted as
indicating the net contribution (to the ratio of geometric means) of dif-
ferences in the rate of return to that variable for men and women. These
contributions were evaluated at two points, the male mean and the female
mean, to produce two estimates for each coefficient (see eqq. [6a], [6b]).
© Although the arithmetic mean is more familiar, the geometric mean (which has the arith-

metic mean as an upper bound) is an equally appropriate measure of the central tendency
of a variable
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As can be seen in table 6, the two sets of estimates (labeled M and F) are
generally very similar. The composition coefficient for each variable can
be interpreted as indicating the net contribution of differences in the mean
levels of the variable for males and females. Again, the effect of these
differences was evaluated twice, once using the male rate of return and
once using the female rate, and again the estimates are generally quite
similar. The interaction component gives the effect of sex differences in
rates of return and in composition considered simultaneously. It can be
thought of as an inflator or deflator for the effect of differences in rates
and in composition considered singly. Finally, the intercept coefficient
gives the ratio of geometric mean income that would be expected if the
value of each of the independent variables were zero. Like intercept terms
in regression equations, it can be interpreted only if a true zero point is
established, as we have not been able to do here. In the present case the
intercept term also includes the effect of the omitted occupation category,
professional and technical workers.

What does table 6 tell us about the determinants of income differences
between male and female workers in the nine countries? First, we confirm
that the ratios of geometric means are very close to the ratios of arithmetic
means shown in table 4, so we are decomposing familiar quantities and
thus should have no difficulties of interpretation. Note that the ratios
range from 1.37 for Germany, indicating that on the average men earn
about a third again as much as women, to 1.99 for the United States,
indicating that on the average men earn about twice as much as women.

Inspecting the italicized summary rows of the table, we see that the
greater income of men in each country is due mainly to their higher rates
of return on the variables included in the model rather than to gender
differences in the mean levels of these variables. The average rate effect
(for the 18 columns) is 1.61, which is virtually identical to the average
ratio of the geometric means for the nine countries (1.62). In contrast—
and implied by the size of the rate effect—the average composition effect
is 1.01, which indicates that gender differences in education, experience,
marital status, and occupational position taken together do not contribute
to the income gap at all.

Germany and the Netherlands are, however, exceptions to this pattern.
In Germany the effect of composition is nearly as large as the rate effect,
and in the Netherlands there is also a smaller than average rate effect
and a larger than average composition effect. This appears to be due
largely to the fact that the female labor force in these two countries is
very young, since in both countries women tend to work only until they
marry and then to leave the labor force permanently (see Appendix B).

The disaggregated coefficients show clearly that the greatest payoffs
for men are associated with education and occupation. Consider education
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first. In six of the nine countries the returns to schooling are substantially
greater for men, averaging more than 30% higher. In Israel and Norway,
however, and most notably in Germany, the returns to education are
substantially smaller for men than for women. Recall that the return to
schooling is higher for German and Norwegian women than for any other
group, about 9% per year of schooling. Note also from table 5 that the
return to education is lower for German and Israeli men than for men in
any other country. What accounts for these patterns is unclear and war-
rants further investigation.

Gender differences in return to occupational position have already been
anticipated in our discussion of table 5. Further elaboration is somewhat
cumbersome since the coefficient associated with occupational group can-
not be interpreted independently of the intercept coefficient because both
coefficients are affected by the choice of omitted category in the regression
estimation. Here it suffices to note that the product of the intercept term
and the two occupation terms exceeds unity in all 18 sets of coefficients,
averaging 1.78. Thus, in all countries men enjoy a greater return than
women on either the prestige of their occupation or their occupational
group membership, or both, and on average the difference in the rate of
return is very substantial. In contrast, sex differences in occupational
composition have no effect on the income gap in most countries. This
fact undercuts a major hypothesis—that women are paid poorly because
they are segregated into low-paying occupational sectors. While women
may be segregated into low-paying jobs, differences in the distribution of
men and women over the major occupation groups have virtually no effect
on income. Sex differences in income are on average as large within each
of the major occupation groups as they are for the labor force as a whole.

On the whole, neither experience nor marital status contributes much
to the gender gap in income. Sex differences in the rate of return to
experience vary from country to country in a not very systematic way
and are never very large. Sex differences in the return to marital status
are consistent but very modest: men benefit more than women because,
as we saw in table 5, men experience a positive return to marriage while
marital status has no effect on income for working women (the coefficients
are less than unity because of the way the variable was coded). With the
exception of Germany and the Netherlands, noted above, the effect of
compositional differences in these variables is negligible. The lack of
compositional differences for the experience variable may, of course, be
due in part to the inadequacy of our measures.

DISCUSSION

This analysis represents a first attempt to investigate within a comparative
framework why women workers in other industrial societies, as in the
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United States, earn substantially less than their male counterparts. Four
major hypotheses regarding gender differences in earnings, drawn from
the American literature, were considered: (1) women have less education
and labor force experience than men; (2) women’s family responsibilities
affect the time and energy they can devote to advancing within their
employment; (3) women do different work from men, and the work they
do pays less; and (4) women are subject to discriminatory market mech-
anisms that affect their earnings relative to men’s. In this concluding
section, we provide a summary of our major findings and assess the extent
to which the data support the various hypothesized explanations for the
gender differential in earnings. Only partial tests of these hypotheses could
be made because of limitations in the kinds of variables available for
analysis in the various countries. The analysis, does, however, address
each of the explanations, with varying levels of success.

Our data show quite convincingly that men and women in industrial
society work in very different kinds of jobs. Although the sex-segregated
nature of the labor market is well-documented in the United States,
hitherto there has been little systematic evidence that the same phenom-
enon occurs in other countries as well (see Gaskin 1979; Roos 1981a). We
have shown not only that the general U.S. pattern of substantial occu-
pational segregation by sex is characteristic of other industrial societies
as well, but also that the degree of similarity across countries is striking.
In all nine countries women are substantially overrepresented in high-
prestige clerical occupations and in low-prestige sales and service em-
ployment; they are substantially underrepresented in administrative oc-
cupations and in high- and medium-prestige production occupations. Given
these large and systematic gender differences in occupational distribution,
any investigation of income attainment would be remiss if it did not
attempt to incorporate measures of occupational segregation into the earn-
ings equations.

The results of this study confirm unambiguously for the remaining
countries what we already know about the United States—that women
earn substantially less than men. Moreover, adjusting for gender differ-
ences in composition with respect to several variables thought to affect
earnings failed in general to reduce the gap substantially. The adjusted
earnings of women—what women would earn if on average they had the
same characteristics as men—never exceeded a 17% increment over their
actual earnings. The figure of 17% is the high estimate for the Federal
Republic of Germany, which is the country for which the actual earnings
of women came closest to those of men (see the summary row in table 6,
“Effect of sex differences in means on independent variables”). In our
data for Germany, male income exceeds female income by 37% (see the
top row of table 6), so even for Germany the adjustment accounts for
less than half of the earnings gap. At the other extreme, in the four Nordic
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countries, adjusting for sex differences in composition would actually
slightly reduce the expected earnings of women and hence increase the
earnings gap. In the United States, where—in these data—men earn
nearly twice as much as women on the average, adjusting for sex differ-
ences in occupational composition (the only variable of importance) would
increase the earnings of women less than 10%.

These results require us to reject the first three hypotheses reviewed
above—the human capital, occupational segregation, and dual burden
hypotheses. The first two hypotheses each posit differences in the com-
position of the male and female labor force and similarities in rates of
return to “investments.” The human capital hypothesis suggests that men
earn more than women because they have more education and experience
but assumes that the rate of return to these characteristics will be similar
for men and women, net of other identified factors. As we have seen, the
effect of differences in average education and experience is very small
(although, to be sure, the lack of difference in measured experience no
doubt reflects the inadequacy of our measure) and the effect of differences
in returns to education (although not to experience) is quite large. The
occupational segregation hyopthesis posits that women are paid less than
men because they are concentrated in low-paying sectors of the occupa-
tional structure but they enjoy equal returns to their occupational status.
As we have seen, however, there is almost no effect of sex differences in
average occupational prestige or in distribution over major occupation
groups, but there are substantial, and complicated, differences in the rate
of return to these characteristics for men and women. To be sure, this
may be due in part to the crudeness of our classification. A more detailed
occupational classification might show part of the gender difference in
income to be due to the concentration of women in low-paying occupa-
tions, as has been suggested for the United States (Roos 1981b).

The dual career hypothesis must be rejected on somewhat different
grounds. Our test of it requires that ever-married women exhibit a re-
duction in income relative to never-married women. This proves not to
be the case: marriage has no impact on the earnings of women in the full-
time labor force. It does, however, substantially benefit men. We regard
these results as requiring more careful specification of “dual career” ex-
planations for the earnings gap between men and women. Insofar as the
dual demands of work and family make it difficult for women with fam-
ilies to maximize their earnings potential, we would have expected mar-
ried women to earn less than single women. The fact that they do not
suggests that, at least for those women who have been able to combine
family life with full-time employment, family obligations do not inhibit
earning power. Of course, married women are much less likely to work
full-time; hence, full-time workers are a more highly selected subset of
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married women than of single women. The major impact of marriage on
earnings is apparently indirect, through its impact on labor force partic-
ipation.

If the human capital, dual burden, and occupational segregation hy-
potheses cannot account for any substantial fraction of the earnings gap
between men and women workers, what can we conclude? The failure
of our data to support these hypotheses may certainly be due in part to
the inadequacy of our measures. In particular, our reliance on a major
group occupational classification means that we have been unable to
measure occupational segregation as we would have preferred—at a rel-
atively disaggregated level. The measurement decision we took has the
consequence of including in our residual category those sex differences in
earnings attributable to job (or even occupational) segregation. The earn-
ings gap that remains thus includes such factors as lack of equal pay for
the same job (wage discrimination) and the differential concentration of
men and women in different jobs and occupations within major occu-
pation groups and levels of prestige (whether the allocation occurs because
of discrimination or self-selection). A more disaggregated occupational
classification would thus help to estimate the relative importance of these
two explanations for the earnings gap. However, while our failure to
support any of the three hypotheses may be due in part to the crudeness
of our measures, a more likely explanation is that the observed income
differences reflect the legacy of traditional patterns of disadvantage and
discrimination faced by working women, patterns that were legitimated
and reinforced by law in most industrialized countries until very recently
and that continue to pervade labor market institutions. In addition, of
course, they may reflect deeply ingrained cultural definitions of appro-
priate behavior for men and women, definitions that are transmitted from
generation to generation by both parental and societal socialization pro-
cesses. While both institutional arrangements and cultural definitions are
changing in many countries, the process of change is a slow one. Hence,
closer attention to both structural and cultural factors specific to each
country may help us to understand better both the gross pattern of sim-
ilarity in all industrial societies that we have observed and the departures
from this general pattern that we have found puzzling. This is the obvious
next step in research on this topic.
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