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ABSTRACT

Has economic progress increased the relative earnings of females to
males over the long run? FEvidence on trends in the earnings gap for
the last fonr decades appears to run counter to this hypothesis.
Numerons data sources are used in this paper to piece together a 170-
year history of the earnings of fenales relative to those of males and
the variables that determine earnings in the market place. In brief,
the constancy of the earnings gap from the 1950s is a short-ron
phenomenon and cannot be extrapolated into the more distant past.
The ratio of female to male earnings in the ecomomy &s a whole rose
from just over 0,45 to just under 0.60 during 1890 to 1930. It rose
to just over 0,60 by 1950 but has been virtually stable from then,
declining somewhat during the early to mid-fifties and rising after
1981, The ratio in the manufacturirg sector rose from about 0.35 in
1820, to 0.50 in 1850, and to 0.58 in 1930,

Advances in the labor market experience of the female working population
account for 24 percent of the increase in the earnings ratio over the
1890 to 1940 period. Ipcreases in the returns to education and, to a
lesser extent, in educational sttairment, account for about 40 percent
of the increase from 1890 to 1970. It is also possible that the decreased
return to physical attributes (such as strength) sccounts for another
28 percent of the increase in the female to male earnings ratic, The
various factors considered account for abount 85 percent of the entire
increase in the ratio from 1890 to 1970 (some factors served to
decrease the ratio). The constancy of the gernder gap frem the 1950s
is a function of the increased labor force participation of women
which served to stabilize the work experience of tle working population
of women and to make the future ligkly unpredictable for wany cchorts,
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Over the long-run, advances in technology, work organization, educational
standards, social norms, and life-cycle labor force participation ounght to
increase the relative earnings of females to males. The labor market'’s rewards
to strength should be minimized by the adoption of machinery and those to
brain-power should be increased. Formal education, supplied by the employee,
should replace on—the-job training possibly deried individuals in groups having
brief life-cycle employment. As more women enter and remein in the labor
market, their experiences in jobs and with firms should approach that of the
male labor force. Economic progress, it seems, should narrow and eventually
eliminate differences in the earnings of females and males,

The evidence on trends in the gender gap, however, sppears to run counter
to this hypothesis. The ratio of female to male full-time earnings has been
virtually stable over the last 35 years, hovering just onder 0.60 (0.66 adjusted
for bours of work) with a mild declire in the early to mid 1950s and a rise
beginning around 1981.% Although short-run date, those for the past three to
four decades, do nct appear consistent with this depiction, are longer-run
historical data? The answer to this gquestion has not been readily available
because the Corrent Population Reports, which made comprehensive national
earnings data accessible, began in the 1950s. There are no corresponding
figures for earlier periods,?

Nomerous data sources sre nsed in this paper to piece together a 170-year
history of the earnings of females relative to those of males and the variables
that determine earnings in the market place. In brief, the constancy of the
earnings gap from the 1950s to the 1980s is a short-run phenomenon; it cannot

be extrapolated into the more distant past. Furthermore, ecomomic progress has

decreased the earnings gap by increasing the returns to schooling, by increasing
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the labor market experience of women, and by decreasing the returns to physical
strength,

The ratic of female to male earnings in the economy as a whole rose from
just over 0,45 to just under 0,60 during the period 1890 to 1940, but was
virtually stable from 1950, declining somewhat during the early to mid-fifties
and rising after 1981, The increase in the ratio from 1890 to 1940 can be
traced primarily to an increase in the ratio of female to male earnings within
broad occupational groupings. The increase in the ratio within these groupings
was, in turn, a function of increases in eaucational norms in general and the
emergence of jobs, such as those in the ¢clerical sector, in which the returas
to education were enhanced.

Although an economy-wide series cannot be extended before 1890, a history
of relative earnings for the manufacturing and agricultural sectors can be
constructed., The gender gap in both sectors shows a narrowing from around 1815
to 1900, but stays virtually constant thereafter. The early narrowing was due
to the enhanced division of labor in manufacturing and the increased demand for
relatively unskilled labor. The virtual stability in the gap after 1900 appears
to be due to the growing hetercgeneity of the female labor force. By 1960 the
manufacturing sector was employing among the least educated female workers,
working the fewest hours and weeks per year.

Finally, the absence of a narrowing of the gap during the past three to
four decades is shown, here and elsewhere (Smith and Ward, 1984}, to be a
function of the increased labor force participation of women. Many social
commentators (for example, Hewlett, 1986) have claimed that the social significance
of increased participation of women is called into question by the stability of

the earnings gap between men and women, However, the earnings gap has been
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stabilized precisely becanse of changes in the role of women in the economy and
not in spite of them.

This paper examines three related topics: (1) the history of the ratio of
female to male earnings; (2) an analysis of the ratio at various points ip time
with an explanation for changes in the ratio over time; and (3) the reasons for
the relative constancy of the gender gap over the past 35 years, The reasons
for the ecarnings gap at various dates have heen the subjects of a2 lengthy and
inconclusive literature, which is only briefly discussed here. My focus is,
instead, on changes in the gap over time,

1.0 The Ratio of Female to Male Earnings, 1815 to 1985

The history of relative earnings can begin almost two centuries ggo with
date from the agricuvltural and manufacturing sectors. Earnings ratios for the
entire economy, however, can be constructed only for the last century and with
caution for the pre-1950 period. Tt should be noted at the outset that all
earnings and wage data presented have been adjcsted, where possible, for differences
in weeks worked per year between men and women, but not necessarily differences

in hours of work per day among full-time workers. Thus the deta refer to foll-

time workers, unless otherwise indicated.

The wage of females relative to males was feirly low in the northeastern
states prior to industrialization but rose quickly wherever manufacturing
activity spread (Goldin and Sokoloff, 1982, 1984). Arocund 1815 the ratio of
female to male wages in agriculture and domestic sctivities was 0.288 and rose
to about 0.303 to 0.371 among manufacturing establishments at the inception of
industrialization in the United States in 1820, By 1832 the average ratio in

manufacturing was abont 0.44, and it continued to rise to just below 0.50 in

the northeastern states by 1850. Early industrialization, therefore, increszsed
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the wage of females relative to males by over 70 percent {(from 0.288 to 0.50)
and the ratio in the industrial sector expanded by 43 percent (from about 0.35
to 0.50). Ip the briefest of periods, a mere two decades, the gender gap in
manufacturing narrowed by sbout 15 percentage points. Nationwide the ratio
rose slowly to about 1900 when it reached its current value of about 0.56 (see
Table 1 and Figure 1). The magnitude and implications of the initial advance
are sufficiently important to warrant further attention,

The observations of those who lived through the transitionary times of the
early nineteenth century support the fragile quantitative evidence that the
wages of females relative to males rose considerably over this period. Perhaps

the best known commentary on the relative productivity of females in the

preindustrial period and on the opportunities in menufacturing for their employment

is that of Alerander Hamilton. “In genersl, women and childrer [would bel
rendered more useful, and the latter more early useful, by manufacturing
establ ishments than they would otherwise be (Taussig, 1892, p. 9).” These notions
were echoed by another Secretary of the Treasury, Albert Gallatin, who knew in
1831 far better than Hamilton could have imagined in 1791 that "female labor
employed in the cotton and woollen [sic] manufactures appears from the rate of
their wages to be more productive than applied to the ordinary occupation of
vomen (Taussig, 1892, p. 192).” Henry Carey, whose essay on wage rates appeared
in 1835, noted that:

agricultural Jabor has not varied materially in these forty years [1793

to 1833] in its money price . . , the wages of men having been very

steadily about nine dollars per month [with board] . . . [but] the wages

of females have greatly advanced being nearly double what they were forty

years since {Carey, 1835, p. 26).

But these individuals may not have been entirely uninterested in the impact

industrial development would have on particular groups including female laborers.
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Additional evidence is readily available from the rather ordinary individuals

surveyed by the McLane Report of 1832 (see Goldin and Sokoloff, 1982 for a
description of this document). This extracrdinary source contains information
on the period of transition and on the wages of males and females in areas yet
untooched by industrial development. Ope Aaron Tufts in Dudley, Massachusetts noted
in his schednle thet, "Comparatively nothing is dome in the household manufactory: a
ferale can now earn more cloth in a day than she could make in the household
way in a week (McLane, 1832, Vol. I, p. 69).” A fairly typical McLane Report
respondent referred to the factories as affording the employment of "females
who had little else to do (Vol, I, p. 819)." Thus the commentary of the exceptional

individuals who lived through these transitionary decades is corroborated by

the meny respondents to the McLane Report, all supporting the quantitative evidence
on the increase in the relative wages of females to males from around 1800 to 1830.
Relative wages continued to rise in the manufacturing sector across most of
the nineteenth century but stebilized sometime before 1900. The only indication
of an increase in the ratio is in Beney (1936), particularly those of the
Depression years, and the date for the immediate post—World War II period. The
Beney data appear to produce a somewhat infleted ratio in comparison with the
Brissenden (1929) data, which are consistent with those from the 1890 Census of
Manufacturing, the Dewey Report from Long (1960), and the First Annmual Report
of Commissioner of Labor also from Long for 1885. The years of overlap between
the Beney and Brissepden data, the early 1920s, snggest that the Bemey ratios
are inflated by about 10 percent,?
One other aspect of the manufacturing data in Table 1 sbould be noted. The
data for 1914 to 1935 from Beney indicate that the ratio of hourly wages in

manufacturing was more than 10 percent higher than that for weekly or ‘annual




earnings because of the smaller number of hours per week worked by women in
manufacturing, O'Neill (1985, implicit in Table 1) reports similar findings
for more recent data, There is little indication, however, that bours worked
differed for the earliest years being considered, those for the first half of
the nineteenth century, Thus the increase in the ratio of female to male wapges
in manufacturing corrected for hours worked is somewhat understated by the
uncorrected figures ir Table 1,

The narrowing of the earmings gap in manufacturing across the nineteenth
century resulted from the increasing division of labor and uvse of machinery.
Furthermore, the role of industrialization in increasing the ratio of female to
male wages depended on the initial crop; grain, but not cotton, growing areas
experienced the greatest increases (see Goldin and Sokoloff, 1984), The relative
constancy of the gender gap within the manufacturing sector, extending from the
late-nineteenth century to the present, is discussed at length in Goldin (in
progress). In short, as the female labor force became more diverse, in terms
of levels of experience, edocation, desired hours of work, and so on, the
manufacturing sector, it seems, Lired those baving the lowest levels of human
capitazl and those desiring to work the fewest hours,

Manofacturing data provide nearly two centuries of information on the
gender gap, bot the manufacturing sector hired only one-third of all female
employees across the last century, It becomes necessary, therefore, to construct
earnings data for a wider range of occupations., These constructed date cannot
extend to the early nineteentbh century but do irdicate that tke gender gap
across all sectors narrowed from 1890 to sbout 1940,

Full-time earnings for females and males are given in Table 2, Part A, for

six major occupational groupings for three bench mark years, 1890, 1%3(, and




1970. Average earnings are constructed by weighting these earnings by the
occupational distributions. The ratios of female to male earnings for the
three bench mark years are given in the first line of Part D eand the within
occnpational group ratios are given in Part B. Ratios of female to male earnings
across all occupations for the post-World War II period, obtained from conventional
sources, are presented in Table 1.

The ratio of female to male full-time earnings increased from 0.463 to
0.603 from 1890 to 1970 (Part D), or by 30 percent.4 The latter figure is
vnadjusted for differences among full-time workers in average hours of work per
week and increases to 0.663 when the implied earnings per honr are used (0.603
x 1.1}, Data for 1890 indicate that scheduled hours per day were approximately
the same in female and male-intensive industries, thus there is no adjustment
for full-time workers.

Thus the increase in the ratio of female to male earnings is between 30
and 43 percent, depending on whether one uses the hours correction, over the
eighty-year period considered. This finding distinctly overturns the notion
that the economy-wide earnings gap was stable for a period extending into the
distant past. Furthermore the gender gap closed to about 1940, and, with some
nps and downs, has remained virtually stable to about 1980. Thus the narrowing
from 1890 by about one—-third extended over only a forty to fifty-year period.

Part B of Table 2 gives the ratios of female to male earnings within each
occupational group and most show a rise over time, particularly in the period from
1890 to 1930, An exception would be the manufacturing sector, as discussed
above. Increases were greatest in the professional and clerical categories, for
which advances in eduocation appear to Lave augmented botdh the relative earnings

of females to males and the numbers employed in these sectors (see Goldin 1984},
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Part C copnstructs aggregate earnings for each year using the earnings and
occupational weights of that year, Average esrnings data using the earnings of
a particular year but the occﬁpntional weights of another are also given. Part
D vses these date to construct a matrix of female to male earnings ratios in
which the occupational structure varies across the columns and the earnings
data vary down the rows.

It is generally presvmed that the occupational distribution between men and
women is & prime determinant of the gender gap and that changes in the occupational
distribution, therefore, provide the primary way of altering reletive earnings
between men and women. There are two ways of formalating this proposition., The
first concerns whether changes over time in the occupational distribution have
significantly affected the gender gap. If changes in the occupational distribution
bave been of primary importance, then allowing the distribution to change but
keeping earnings constant, should nccdunt for most of the increase in female to
mele earnings over time. The second is to test whether the o?cupationa]
distribution is important in determining the earnings gap at a particular
date., If women are relegated to lower paying occupations, then‘giving them the
male occupational distribution should substantially increase relative earnings,

The matrix of Part D has been constructed to examine the first proposition.
Row (1) gives the actual ratio of female to male earnings for the three years.

The next three rows hold female and male wages within occupational groups constant
for each of the three years, but vary the occupational distribotiops across the
columns., The ratio of female to msale edrnings increases going down the rows

far more than it does going scross the columps. The ratio of female to male
earnings rose from 0,463 to 0,556 over the first forty-year pericd, Had the

earrings figures by occupsticn remained at their 1890 levels but had the structure
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of occupations changed, the ratio would have increased from 0.463 to 0.489% {(row
2, Pert D). The remaining difference of 0.067 was due to changes in the structure
of esrrirgs, beth between the sexes and across all occupations. Similar findings
resnlt fror holding the structure of earnings at the 193C and 1970 levels (rows
3 and 4, Part D),

Across the last period, 1930 to 1970, the male labor force moved relatively
into the higk-paying positions, out of the farm sector and into professional
activities, Tbe share of the male labor force inm the professional category
incressed from 14 to 25 percent; that for females increzsed from 17 to only 19
percent, but the proportion of female employment in the clerical sector continuved
to expand. As in the previous forty years, the ratio of fewale to male earnings
rose during the 1930 to 1970 pericd, from 0.556 to 0.603, But had the earnings
figures remained at their 1930 levels, this ratio wotld have decliped, from
0.556 to 0.507. Alterpatively had the 1970 earnings prevailed, the ratio would
have been 0.610 in 1930 but would have declined to 0,603 by 1970, Thus the
relative shift of both wmales and females across sectors from 1930 to 1970
reduced the relative earnings of women. That the aggregate ratio increased at
all was due to the increase in the ratic of fennle.to male earnings for
professionals and to the reduction of skill differentials fof men (Eeat, 1960;
Williamson apd Lindert, 1980). Over the last ten years (mot in Table 2, although
see Table 1) the average earnings of women relative to those of men have risen
precisely because women have progressively shifted intc the professional sector,
8 move previously accomplished by males from 1950 to 1970.

Thus the increase io the relative earnings of ferales cver the past century
was due far more to changes in relative earnings within occupations than it was

to changes ir the distribution of occupations between men and women. The
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narrowing of skill premia from 1890 to 1930 with the increase in schooling
levels greatly increased relative earnings of women.,¥ This finding is particularly
noteworthy since it is generally presumed that the occupational distributicn is
the primary determinant of relative wages, Although the ezercise ir Table 2,
Part D is performed for only six occopational groups, it is still surprising
that occupational changes had so little impact on the ratio of female to male
earnings and that relative earnings within the broad occupaticral groups had so
puch more,

A test of the second proposition, that the occupational distribotion was a
prime determinant of the ratio of female to male earnings, involves giving the
female population the male occupational distribution for each date but holding
female earnings for each occupational group at the actuval levels. Once again,
the number of occupations in the table are very few, but are the largest that
can presently be retrieved.

If women had the occupational distribution of the male labor force would
their average earnings been substantially greater? The answer is no. Had
females in 1890 the male occupational distribumtion given in the table for 1890,
the ratio of female to male eearnings would have been 0.473, but it was actually
0.463; had females in 1970 the male occupaticnal distribution for 1970, the
ratio would have been (0,629, but it was 0.603. While these findings hold for
the limited nomber of occupatiomal groups in Table 2, there is reasop to believe
that they would bhold as well for sore numercus classifications.®

The matrix of Table 2, Part D is not a true partitioning of the two factors
comprising the change in the ratio of female to male occupation-weighted earnings.
To get a full partitioning of the ratio one must use a geometrically-weighted

average of earnings by occupation for each of the three bench mark years. The
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use of the geometric mean can be defended on the grounds that the underlying
structure of earnings is a functionm of its log, although it is used here strictly
oot of necessity.?

Six terms result from the partitioning of Table 2, Part E, and the two
columns alter the weights, using either 1890 or 1970, The first term is the
chenge in the ratio of female to male earpings by occupation, weighted by the
female share in the occupation; the third term is the change in male earnings
by occupation weighted by the ratio of the female to mele share of employment
by occupation. The change in male earnings captures changes in skill differentials
within the male lebor force. The second term is the change in the structure of
occupations weighted by the ratio of female to male esrnings for each occupation;
the fourth term is the change ip the ratio of the female to male share of
employment weighted by male earnings., The last two terms are interactions, for
which row (5) is added to the 1890 weighted average but subtracted from 1970,
with the reverse for row (6).

The partitioning of the change in the relative earnings of females to males
reinforces the results given in the matrix of Part D. Over the entire period
18%0 to 1970, the chenge in relative earnings (terms 1 and 3) encompassed 83 to
111 percent of the entire change (depending on the weights used), while the change
in strocture (terms 1 end 4) added only -11 to 17 percent respectively (the
interaction terms add the remainder).?

The largest of the first four terms, the first, demonstrates that the rise
in relative earnings of femsles to males within occupations greatly incregsed
the overall ratio. The effect is greater given the structure of female occupations
in 1970 than it is for the 189C structure, as would be expected if female

employment increased in sectors experiencing relative increases imb earnings.
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The second, third, and foorth terms, while relatively small, change signs
depending on the year chosen for the weigﬁts. The second term weights the
change in the strocture of female occopations by the ratio of female to male
earnings. Females moved relatively into their more highly paying pursuits,
thus the 1970 weights yield a positive effect and the 1890 weights a negative
one, The same logic holds for the fourth term, which weights the relative
occopatienal shift of females to males by male earnings. Females moved into
those occupations which were high paying within the male earnings distribution.
The third term, negative for the 1970 structure while small but positive for
1890, indicates for the 1970 weights male earnings increased relatively more in
occupations that contained more males. In this manner it serves to diminish
the effect of the first term,

The complete partitioning and the matrix are proximate determinants, or
mechanical features, of the gender gap. Before exploring how the underlying
determinants of the earnings gap have changed over time, it will be instructive
to examine several features of the femzle labor force.

2.0 Labor Rorce Participation Rates

Earnings are highly dependent on the degree of labor market involvement,
and the manner in which participation rates sffect earnings depends, in part,
on the relationship between labor force participation and life-cycle labor market
experience. Fxpected life—cycle experience determines whether individoals
appropriately invest in training, both on and off the job, and it is the stock
of humap capital which, to a very great extent, determines monmetary rewards in
the labor market.?®

Participaticn rates for a group can be low, but its members can remain in

the labor force for long periods of time., If they do and if they had perfect
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foresight, their investments in job traiming could have been appropriately formed
and substantial. Participation rates for women heve increased rapidly over time,
particulerly over the last four decades. The marketable skills of this emerging
labor force will depend on the degree to which these women worked inm the past;
this in turn depends on tbe precise meaning of labor force participation.

A participation rate of, say, 50 percent can indicate that ome-half of all
individuals are in the labor force ard one-half are not. PBut a participation
rate of 50 percent cam also indicate th#t all individuals are in the labor
force half time, say 26 weeks per year (see Ben-Porath, 1973 for an early
statemeni of this distinction). Combinations of these two extreme cases could
also exist. The meaning of labor market participation in a historical context
is further complicated by changes, beginning with the 1940 census, in the
procedures uvsed to compile the national labor force participation rate. Before
1940 the "gainful worker"” definition was used and after that date the "labor
force” construct. Under the latter definition, individuals were in the labor
force if they responded positively to & question concerning the amount they
worked in the previous week. Under the former definition individuals were in
the labor force if they steted they had an occopation. Because there was no
clear notion of what it meant to have an occupatiom, it is difficult to assess
the precise meaning of the “gainful worker” data. Fortunately, other data sets
provide the necessary information to distinguish between the two extreme views

-of Jabor force participation (see Goldin, fortbcoming).

Labor force participation rates for women bave varied markedly by sge,

marital status, nativity, and race. Table 3 presents labor foice participation

rate dats by race and maritel status for 1890 to 1980, The starting point for

these data, 189C, is dictated by the availability of labor force statistics in
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published format (although see Goldin and Sokoloff, 1982 for earlier estimates),
The labor market involvement of white warried women wes very low until

well into the twentieth century. Rates for single women incressed steadily

over time, although they were quite high in most industrial and urban areas
throughont the nineteenth century. For much of American history the labor force
participation rate of all adult woren was low but begam to expand during the
1920s., These rates rapidly increased after 1950, first for women over age 335
and later for those under 35 years {see also Goldin, 1983b and Easterlin, 1980),.

But the issue of the relationship between lebor force participation and
life-cycle experience depends on the actual experiences of cohorts of women,
When the data on lebor force participation for adult rarried women are arrayed
by birth cohort, as they are in Figure 2, the increase in participation rates
over time is reflected in average labor market life-cycle experiences. For
every cohort of women within their married years, participation rates rose with
age, with younger cohorts of women having progressively increased participaticn
rates.1® Some cohorts, such as those born around 1906 to 1915 and 1946 to 195§,
had larger incresses in participation rates than those preceding them. But zall
cohorts experienced similar changes across theirrown life cycles and had
participation rates that were hkigher than those befcore.

Three aspects of these data, together with the relationskip between
participation and life-cycle labor force experience, affect the ratio of female
to male earnings and changes in the ratio over time. Becsuse participation
rates for edult women were low until the relatively recent past, most women nrd
their families would not have found it profitable to invest in job training.

Therefore the earnings and occupations of these women could be expected to have

differed considerably from those of men, even when these women were young and
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had bigh participation rates.

Participation rates for adult women eventually began to increase, and it
becomes necessary to understand what brought the change about. Were more women
participating or were the same women participating more? It appears that while
some combination of these two extreme views is the most accurate depiction, a
large proportion of women who participated in the labor force when young continued
to do so (for the 1910 to 1940 period see Goldin 1983a; corroborating evidence
on the more recent period is in Heckman and Willis, 1979; Moulton, 1985; O*Neill,
1985; Smith and Ward, 1984), As participation rates increased over time, womep
with little labor force experience entered the market joining those with more
accumulated labor force experience. Thus periods of rapidly increasirg female
participation rates may have been associated with a stable, if not decliring,
number of years work experience for the working population.

Furthermore, because each cohort’s participation rates exceeded the previous
one's, all women mgy have had difficulty predicting their own future labor
force participation rateg. Each cohort whea young may bave extrapolated {ronm
the experiences of their elders and thereby underestimated their own frture
labor force participation rates. The implications of these remarks are explored
further below.

3.0 Explaining the Gender Gap: At Various Dates and Over Time

The degree to which human capital measures can explain differences in the
earnings of males and females has been a matter of continuing debate, although
a general consensus has emerped that around 30 to 50 percent can be exzpleined
by differences in conventional factors, such as job experience, education, and
boers of work.1® Many interpret the unexplained portion of the gap, ¢v sverage

60 percent or 24 percentage points, as a measure of discriminatjon apainst
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women. Otbers cite omitted factors under the control of individuals, such as
work intensity, which might close the entire gap. Yet others, moving in the
opposite direction, note that the factors used to explain the gap are themselves
endogenous, possibly rooted in discrimination ageinst women.

Has our ability to explaip the gap in earnings increased or decreased over
time witk its narrowing? It appesars that the explanatory power of the conventional
earnings equsation, in terms of the percentage of the difference in the log of
earnings that is "explsined,"” has decreased over time. However, the difference
in the log of earnings that is unexplained —— the residual —— has remained roughly
constant over time. Therefore although the proportion that is nnexplained bas
ivcreased, tbe increase is almost entirely due to the narrowing of the gap itself, 12

Evaluating how mnch of the difference in nineteenth century earnings between
males and females can be explained by human capital variables involves estimating
earnings equaticns for both., There sre numerous studies using recent date, but
only a handful for the late—nineteenth century., One of these has looked at
male and female workers in Califormia ranufacturing industries in 1892 and is
consistent with several other studies for this period,1?

The difference in the log of male and female earpings in the 1892 sample is

0.767 of which 0.466 to 0.492 can be accounted for by differences in the mean

valves of the irdependent variables (depending on whether the male or femzle
weigkts sre used) —— that is, 62.5 percent can be explained. The remaining
0.302 or 0.275 is explained by differences in the coefficients, including the
constant terms. Thberefore, if one defines "discrimination” as that which
cannot be explained, discrimination accounts for 37.5 percent of the difference
in the log of earnings in this sample, or 0.288 ip absolute value.

One recent study has found that discrimination, computed ipn this manner,
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accounts for 56 percent of the difference in the log of earnings.1* The difference
ir the log of the hourly wapge was 0.438 (its value when the ratio of wages is
¢.645). Therefore the explained portion is 0.193 and the upexplained portion
is 0.245, or just below its value around 1890. Thos the value of the unexplsined
portion has fallen slightly, but the proportion that is unexplained bas risen,
and that which is explained has fallen. with the narrowing of the earnimgs gap.

What are the factors accounting for the decline in the explained proportion
of the difference in the log of earnings? Table 4 details the CORSEensus
coefficients and veriable means of recent earnings function studies and those from
the tuzrn of this centunry. The variables tkat cap be considered are experience,
education, and "home time,” although varisble accounting for physical strength
is discussed below. The coefficients on experience srd experience squared have
been condensed.1’ Because workers in the late-nineteenth century entered the labor
market when they were quite young, some of the metasured returns to exrerience
are really those to simple maturation and a maturation fector is deducted.
Although the coefficients and mean values for the current studies apply to the
entire laber force, those that bave beer computed for 1890 apply only to
manufacturing, Therefore certein assumptions were made to convert the 1890
values to represent those of the entire working population,

The framework employed assumes that female and male earnings equations sre

given by:
1n ve = ag + Eaixi
{1)
Inw = B+ Eﬂi‘i

The closing of the gap cap then be written in four ways, one of which is:
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1 0, 0 |
in (wf‘/wm e 1w 0) = (Bag- ) + (2)
Max® - 2% + 32" (8a - Ap) + (2a)
za® - g% + }al(AX — AZ) (2b)

where swperscript 1 = circa 1970, 0 = circa 1890, Ay = yl ~ yo, and all i
subscripts have been dropped for convenience. Portion (2a) of equation (2) is
due to changes in the coefficients, while (2b) is due to changes in the
characteristics. The change in the copstant terms is a residual.

The estimated and approximated coefficients and means in Table 4 yvield a
total explained portion of 0,205, Of the total, 0.085 is due to changes in the
experience variable, 0.143 is due to changes in the education variable, and the
increase in home time redoces the total by 0.023 (see detail in Table 4).

Changes in characteristics have had a greater effect for experience, while

changes in coefficients bave had the greater effect on education. These findings
are robust to the method of decomposition. They are also consistent with the
conclusions of Table 2, tbat incresses in female earnings within certsin occupations
were most important in narrowing tbe earnings gap. These occupations were

those for which returns to educationm were highest.

One variable that has not been included in the decomposition is the premium
paid to men for their larger average size and strength, a premium that ought to
have declined over the last century with technological advances. In the early
nineteenth century the relative wage of female to males, and boys to adult
males, was very low in the northeastern United States. While the early factory
system and its machinery slrost doubled the ratio, it was still much below one
in 1850 (Goldin and Sokoloff, 1982). It is clear that machinery and the division

labor avgmented the esrnings of ferales relative Lo those of rales, but how

much of the remairing gap was due to Physical differences?
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The extensive use of piece~rate wages for females in manufacturing enables
8 lower—bound estimate of the wage premium for strength and otber pbysical
differences correlated with gender. The premium can be measured only for jobs
in which both ren and women were employed, and, given extensive occupational
segregation, tbis is a rather short list., Because of this, the difference
betwecen the wages of males and females working on piece rates for a particular
job may understate the difference across all occupations, had men and women
boen found in all jobs. Males may have been temporarily placed until a job in
a "male” position came available; alternatively males employed in these jobs
may have been less productive than the average.

Data or piece-rate earnings in 1895 indicate that males earned on average
30 percent more than did females (that is, the wage ratio was 0.77), when the
piece~rate was identical for both, and when both worked at the same job, in the
same factory, and were in the same age group.¢ Because piece rates are paid
on actual physical product, any difference in earnings for full-time workers
occupying the same position in the same firm must reflect a difference in
strength, dexterity, determination, or the quéality of the complementary inputs.
The average ratio of female to male earnings for time-rate work in the factories
sarpled was about 0.60 in the 1895 report. The ratio for piece-rate work was
0.77. Thus the differemce in physical product accounts for 23 percentage
points and the residual is 17 percentage points, out of & possible 40 percentage
points. If the basis ratio iu ranufacturing for this period was 0.77, rather
than 1.00, the gender gap would narrow to 0.78 (= 0.60/0.77) from 0.60.

Thus tke premium pasid to mep for gender-specific abilities, of which

strength may have been a factor, was at least 58 (= 23/40) percent of the

actual difference of 40 percent. It was at least this amount because time-—zpte
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jobs, in which there were few women, paid more, and men may have been preferred
to women ir such jobs because of various gender-specific skills. Comparable
data for other periods of time and other occupations are not presently available.
But it is clear that as desk jobs kave replaced mannal lsbor the returns to
gender-specific differences such as strength must bave decreased, and the
piece—rate data give one measure. A variable for the decrease in strength with
advances ir technology and the replacement of white collar for blue collar
labor, covld well add another 0.10, bringing the total change to 0.305,%7

The left hand side of equation (2), that is the difference in the log of
the ratioc of female to male earnings in 1970 and 1890, was 0.2642 using the
date in Table 2. It increases to 0.3595 when the 1970 figure is corrected for
hours of work smong full-time workers and to 0.3921 when the actnal data (as
opposed to those in Table 2} are corrected for honrs.2% The three factors inm
Teable 4 -~ experience, education, and bome time -- account for a suobstantial
share of the change —— from 52 to 78 percent —— and the addition of a factor to
chart the declining return to strength would increase the percentage even
further,
4.0 Evidence on the Recent Stability in the Earnings Gap

For most of American history the vast rajority of women bave not participated
in the labor market on par with men and the participation rate of white married
women was low until the 1950s. Despite the low degree of labor market participation
of married women, those in the labor force could bave remained in for snbstantial
periods of time. if tbeir lebor market turnover was low, If this was the case,
the expansion of the female labor force over time implies that new entrants,
with little prior labor force experience, must bave joined existing workers.,

Their entry would have tended to decrease the averape level of experience of
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the currertly working population of women .

Datea on life-cycle labor force participation and the everage labor market
experience of working women are scarce even for the post—World War II period
with the exceptions of certain panel surveys that begin in 1967. Two separate
studies bave constructed estimgtes of these variables for the period from 1930
to 1980.1% The findings indicate that average years of labor market experience
for currently working women have barely increased over this period, despite the
rather large increases in labor force participation so evidenf from the data in
Table 1.3° Years of job experience for the currently working population of
married women increased from 9.06 in 1930, to 9.78 in 1940, to 10.52 in 1950
(Goldin, 1983a, p. 26). The labor market experience of working women age 40
remained roughly constant at 13.5 years from 1940 to 1980, while the work
experience of the entire population of women aged 40 rose by over 4 yedrs
(Smith and Ward, 1984).

The apparent paradox afforded by these two disparate trends, that for
working women and that for the entire populetior of women, is eesily resolved.
Adult women in the labor force have had a strong tendency to remain in the
labor force for substantial periods of time, and those just enteripng the labor
force have had relatively low experience levels. The esverage work experience
of the entire population of wvorking women increased greatly over the last fifty
years, but the average work experience of those cuorrently working did not, as
new entrants continually brought down the average. For similsr reasons the
educational attainment of the working population of women did not incresse
along with that of tbe entire population, until recently (see the Ciscussion in

Smith and Ward, 1984).

These data cut in two different ways ir the explenaticr for the relative
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earpings dats and the changes ir these ratios. In terms of the absolute level,
tke tendency for women to remain in the labor force shouid have led to higher
wages and better jobs. Put the stability of average years experience should have
lessened the relative gains ipn the ratio of female to male earnings. Because
earnings are only observed for individuoals in the labor market, the experience
level and educational attainment of the working, and not the entire, populatior
is the relevant variable. The findings with respect to change over time in
life-cycle work experience are consistent with those concerning change over
time in the ratio of female to male earnings.

Yet another reason for the relative stability in the earnings gap over the
past 35 years concerrns the method by which individuals form expectations about
their future. Labor force perticipation among cohorts of white married women
has increased within marrijage (at least until age 55) for every cohort of women
born in the United States since about 1890, As was shown in Figure 2, each
successive decade brounght an expanded participation of married women in the
market economy. The sctual cohort labor force prrticipation rates Lhave been
substantially different from the cross section ones (e.g. contrast the 1970
cross—section line with any of the cobort linmes).

The differences between the true cohort participation profiles and those of
the cross sections are of critical importance in vnderstanding how older gemerations
socialize the younger, how the younger form their own expectations about their
future labor mazket psrticipation, and bhow society and employers do the same.
The vast differences between the true cohort profiles and those in the cross
sections imply thet no generation of young women in America conld have predicted

solely from the experiences of their elders what tbeir own work histories would

have been.
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In 1930, for example, 8 cohort of 20 year old daughters bern in 1910 would
have been off by a factor of about 4 in predicting their own participation
rates in 25 years had they simply used the experierces of their 45 year olgd
mothers born in 1885 as a guide. But they were far more informed than this
simple extrapolation woevld suggest. They knew, for example, that their years
of schooling were higher than their mothers’, and they may have been awsre that
the jobs they held when unmarried were different from their mothers’. Enowledge
of these differences would heve narrowed the gap between the simple extrapolation
and the actual value of the daughters’ lsbor force participation (see Goldin,
1983b for an estimated model). However empirical evidence indicates that many
cohorts have vastly underestimated their own futare labor force participation and
therefore may bave underinvested in job related skills,

In 1968 the National Longitudinal Survey asked young females 14 to 24
years old whether they believed they would be in the labor force at age 35,
The response was 29 percent for whites and 59 percent for blacks (Sandell and
Sbapiro, 1980). More then half of these young women are now Bge 35, and their
labor force participation rate already exceeds 60 percent if they are married and
even bigher if not. The figures they had reported when young were more in 1ine
with their mothers’ labor force participation rates, at age 35, than with their
own (as can be seenm in Figure 2 by assuming their mothers were born around
1925). Although the expectations of young women in 1968 were muoch below their
eventusl labor force participation, a similar question asked of young women in
1973 indicates 8 rapid convergence of expected and actnal participation rates.

These data suggest that during periods of rapid labor market change it may
be difficult to forecast ome’s future labor force rarticipation. Individuals

extrapolate from the world around them and in doing so they may underestimate
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their need for formal and on—the—job training. The result may be that the
actual returns to job experience for women are less than are those for men and
wage ratios are less than one even when job experience is equal.3?1
5.0 Summary Remsrks

Is the scenario described at the begiuning of this paper an accurate
depiction of the historical record? Have technological advance, ecomnomic
progress, educetion, and increased female labor force participation served to
raise the aversge earnings of females relative to males?

The answer is generally in the affirmative, Relative earnings across all
occupations have increased throughount most of this century and have advanced
within manufacturing across the nineteenth century., Certain occupations that
rewarded intellect more than strength witnessed increased earnings for women
relative to men, but others that required, in addition, a long labor force
commitment have not, at least until recently. FEarnings ratios have been stable
during the last century for occopational groups requiring little skill and
education,

Advances in the labor market experience of the female workiug population
account for 24 percent of the increase in the earnings ratio over the 1890 to
1940 period. Increases in the returas to education and, to a lesser extenmt, in
educational 2ttainment, account for about 40 percent of the increase from 1890
to 1970. It is also possible that decreased returns to physical attributes (such
as strength) accounts for another 28 percent of the increase in the female to
male earnings ratio.?* The various factors considered account for about 85
percent of the entire increase in the ratio from 1890 to 1970.

Increased female labor force participation over the last four decades bas

served to stabilize, and not increase, accumulated years of labor force experience
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and educational sttainment of the average female workez,2? Furthermore, the rapid
expansion of the female labor force throughout this century may beve made the
future highly unpredicteble for many cohorts; ome should not underestimate the
extent of the social revolotion that bas occurred in the labor market and the
difficalties in forecasting the future in times of rapid change. Today's young
women, however, seem to bave revised their expectations inm light of past change,
and may provide a true test of the ideals of the competitive marketplace.

The stability of the gender gap over the last 35 years has raised gquestions
about the meaning of the incressed labor market participation of women over
that period. Buot the historical record indicates that the greatest narrowing
within the indestrial and agricultural sectors toock place during the period of
early industrialization, and that the gender gap across all occupations was
narrowed to about 1930 or 1940. Tbe presence of change during the period from
1815 to 194G did pot indicste social advancement, just as the absence of change

in the period after 1940 does pct indicate the opposite.
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FOOTNCTES

1., On recent trends in the gender gap see Smith and Ward (1984) and O'Neill
(1985).

2. Smith and Werd (1985, Table $) construct earnings ratios by applying earnings
for 1970 to occupational distributions from 1890 to the present. Becsuse the
ratio of female fo males earnings within occupations changed considerably over
this period, tbeir procedure is incorrect and results in ratios that do not reveal
the increases indicated in the actual data.

3. The reasops for the inflated ratio in the Beney data probably concern the
industries surveyed., Although the Brissenden data are consistent with the
somewhat earlier ratios, they are virtually stable from 1899 to 1925. The

Beney ratio rises in the immediate post-World War I pericd and then declines
somewhat, &8 pattern consistent with the general rise in the unskilled to skilled
wage ratio in that period.

4, The ratio in 1970 of 0.603 is a weighted average of the median earnings of
various occupational groups. The ratio of the actual mediams {(for weekly, as
opposed to year—round employment, see Table 1 for distinction) is 0,623 in 1970
and 0.617 in 1973, the date for which the data in Table 2 pertain.

5. Goldin (1984) presents evidence on the role of educational advances during the
first few decades of this century ir increasing the supply of clerical workers.

€. Polachek (1984) finds a similar result for recent data and notes that the
occupational classification would have to be considerably finer to overturn the
conclusion that changes in occupational structure matter less than changes in
relative wages within occupations. Polachek estimates that occupatioral segregation
explains only 17 to 21 percent of the 1970 earnings gap using 195 occupations,
Following Polachek’s definition of a narrowing of the earnings gap and using

the data in Table 2 yields only 5.7 percent for 1970. This result suggests that
while increasing the number of occupations does not overturn the conclusion of
the exercise, the use of only € occvpations is limiting. Treiman and Hartmarn
(1981, Table 9) present evidence pertaining to 12, 222, and 479 occupations.
Occupational segregation explains only 11 to 19 percent of the differential for
222 occupations. Although the authors claim that occupationaz]l segregation
explains 35 to 39 percent of the differential for 479 occupations, there is an
error in the table that reduces one of the figures to 19 percent. Furthermore,
it is unclear that 479 occupations is en appropriste number.

7. See the justification for this sssumption inm Mincer (1974)., Tke geometric
means are not entirely good substitutes for their arithmetic counterparts. The
implied ratio of female to mele esrrnings using the geometric mesns is 0.487 in
1890, rising to 0.586 in 1970, while the arithmetic means are C.463 and G,603

8. For example, using the 1890 weights the impact of relative earnings is
(0.1452 + 0,0071) or 83% of the entire change of 0.1836.

9. Polackek (1975) estimates such & rode] and finds that it explains almost all
of the earnings gap, or about twice that of other models.
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10. For a more detailed descriptior and analysis of the cohort labor force dats
see Goldin (1983b).

11. Treiman and Hartmann (1981, Table 10) summarize varicus studies. The wide
range of estimates owes, primarily, tc ¢ifferences in the mecsure of €xperience
for women. For example, Polachek {1975) is an oontlier at the upper end. Ry
including a measure of life-cycle }evman capital, his €arnings equations explain
over 90 percent of the gap between married male and female workers. Ip the
discossion that follows, the estimates of Corcoran and Duncan (1979), who
employ a direct measure of experience and tenure, will be used.

12. This technique is geperally attributed to Roneald ODaxaca (1973).

13. Goldin (1980, 1984) contain estimates for femsle menufacturing workers ir
1888 and 1907; Hemnon (1977) has estimates for varions etbnic gronps of males
in Michigan industries. Eichengreen (1984) estimates equations for both males
and females in manufacturing in Celiforpia im 1892. The ratio of female to
male earnings in his sample, 0.464, is considerably lower than that in all
U.S. manufactoring indostries at that time (see Table 1). The coefficients
from bis sample differ in only small ways from those in the Goldin and Hannon
stodies. Eichengreen adds a "schooling” variable to his equation that is
defined as the age at which work began minus 6. Because many of these individuals
did not attend school for that period of tirme (the derived years of attendance
are far too high), this variable probably measures, in part, the return to
maturity.

14. Corcoran and Duncan (1979, pp. 10 and 18) for all {white) working bousehold
beads and wives, ages 18 to 64. The explanatory variables are education, work
" bistory including corrernt job, and other indicetors of labor force attechment.

15. This is accomplished by setting the contribution of experience equal in the
quadratic and linear versions. Tbos if By and By are the coefficients on
experience aud experience squered and if B is the coefficieut on experience in
8 regression without the squared term, then B = By + ByE, where E = the mean
experience level.

16. All cigar, clothing, cotton, and printing factories were sampled from

U.5. Commissioner of Labor (1897)., The figoure of 0.77 is derived fror s regression
across 134 firms of the ratio of female to male wages regressed on the male

wage. The mesn male wage of $11.74 was used to compute the 0.77 figvre. See
Goldin (in progress).

17. A figure of 0.10 may well be a lower bound. The 1890 estimate was about 0,30
for manufacturing. There are no corparable studies of piece rates for the

recent period, but various productivity studies reveal no differences between
men and women (Voos, 1985). In 1890 about one~third of the labor force was in
manufacturing, but over another third was inp agricoltore. Thberefore if the

1890 figure applies only to manufacturing, that for the aggregate is abopt

0.10, relative to the figure for 1570 (which is assumed to be zero).
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18, The difference between the 1970 figure in Table 2 and the actual statistic
is that the former is the mverage of medien earnings by occupation end the latter
is the averege ecross all individuoals.

19. Goldin (1983a) produces estimates of life-cycle lsbor force experience for
1920 to 1950, and Smith and Ward (1984) corstrvcts estimates for 1940 to 1980.

20, See also estimates of labor market tenmure in O'Neill (1985) and Moulton {1985).

21. Sandell and Shapiro (1980) show that young womenm who }ed lower labor merket
expectations did invest less. Tt should be noted that future labor force
participation rates will, in turn, be reduced by this lower rate of investment
and thus lower future earnings.

22, These figures express the percent explained in terms of the log of the
eernings ratios and are those in Table 4, where the log of the esrnings ratios
in the two years is 00,3595,

23. If the incresse in the labor force participation of women is, in part, due

to a shifting out of their lasbor force supply functiom over time, then a relstive
wage decline would be expected. Fstimates in Smith end Ward (1984) of the
selectivity effect indicate thet it is rather small compared with the other fectors.
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Table 1
Wago Ratios for Males snd Females in Nanwfacturing Employment, 1815 to 1970
and Across All Occupations, 1950 to 1983

Except where noted these ratios are based on full-time, year-round employees.

Agriculture
1815 0.30

Manufactr
1820 0.
1832 0,
1850 o,

-b- ht.uu-r
O\-b--l.c!

1885 0.559
18%0a 0,539

1890b 0.538

Full~-time Actual Full-time
weekly hourly

1899 0.535 0.536

1504 0.536 0.535

1909 0.536 0.537

1914 0.535 0.534 0.568 0.592
1920 0.559 0.645
1921 0.536 0.536 0.617 0.653
i922 0.612 0.677
1923 0.535 0.536 0.607 0.672
1924 0.593 0.664
1925 0.536 0.536 0.592 0.657
1926 0.585 0.662
1927 0.587 0.652
1928 0.573 0.645
1929 0.575 0.637
1930 6.578 0.635
1931 0.612 0.621
1932 0.653 0.618
1933 0.661 0.656
1934 0.688 0.704

1935 6.653 0.700




Manufactusing All Cecupations
Full-time Total Median, Median, Weekly
Year—~Round Actual Bours-Adjusted

1939 0.539 0.513
1950 0.537
1951 0.532
1952 0.558
1953 0.512
1954 0.497
1958 0,580 0.526 0.639
1957 0.554 0.496 0.638
1959 0.580 0.613
1961 0.534 0.594
1563 0,544 (.596
1965 0.532 : 0.600
1967 0.563 0.578
1969 0.544 : 0.605

- 1971 0.595 0.62 0.68
1973 0,566 0.62 0.68
1975 0.588 0.62 0.68
1977 0.589 0.61 0.67
1979 0.596 0.62 0.68
1981 0.592
1982 0.617 0.65 0.71
1983 0.66 0.72
Sources:

1815-1850, Goldin and Sokoloff {1582, Tsble 5). The range is for MNew England
srd the Middle Atlantic. The (b) results from Table 5 are given and use Lebergott's
male comron laborer wage as the base.

1885, Long (1960, p. 146), from First Report of the U.S. Commissioner of Labor,
daily wages.

1890a: Long (1960, p. 148), from Dewey, actual wages vsed.

1890b: U.S. Census Office (1895), actual wages used.

1899-1935. First two columns. Brissenden (1929, Table 33, p. 85). Second two
columns Beney (1936, Table 2, pp. 48-51).

1939-1983, Manufacturing. Historical Statistics, G 372-415, pp. 304-305.

Female earnings for operatives were multiplied by 1.02 to adjust for craft and
supervisory positions where such data were unavailsble. ¥ele earnings were
weighted equally between craft and operative positions, comsistent with the
labor force percentages.

All Occupations. 0’Neill (1985, Tsebles I and 3). The difference between the
year—round &nd the weekly data is primarily the exclusion of teachers and other
less~than~year—round workers from the former. Median earnings of weekly workers
#1e tigles for women than for ren because of the higher—than—average earnings

of female teachers. Both sets of datsa are from the Current Population Surveys,
From 1955 to 198G crly odd numbered years have been given,




Table 2

Full-Time Barnimgs and Occupational Distributions
of the Female snd Male Labor Forces,
1890, 1930, and 1970: Entire United States

Part A:

$
Profes. 1391
Clerical 943
Sales 766
Nanwal 587

Craft, snperv,.

Operative, lab.
Service 445
Farm 445

1890

NHale
%

37.6

(12.6)
(25.0)

3.1

41.7

Female

366 5.6
459 4.0

456 4.3
314 27.17

(1.4)
(26.3)

236 35.5

236 19.0

1532 45.2

1930
Male

$8 s

3713 13,6 1428 16,
1566 5.5 1105 20.

1580 6.1 959 6,
881 19,

{16.2) (1,
t29.0) (18,
1220 4.8 730 27,

1220 24.8 730 8.

Female
%

Mal
$

Foll-Time Barnings (Curreat $) and Occupational Distributions

1970
e Female
% $ =

5 12250 24.9 8700 18,9

9

8750 7

.6 6000 34,5

8 10150 6.8 4450 7.4

3

0)
g)

5

4

8891 48

(21
(26

7100 8

7050 4

.1 4950 17.9

.3)
.8)

(1.8)
(16.1})

.2 3965 20,5

.5 4151 0.8

Part B: The Ratio of Female to Male Earnings Within Each Occupation

Professional
Clerical
Sales
Nzowal
Service
Farms

0.263
0.487
0.595
0.535
0.530
0.530

0.385
0.706
0,607
0.575
0.598
0.598

0,710
0.686
0.438
0.557
0.558
0.589

Part C: Nale and Female Earnings in Current Dollars (O = occupational share)

Y 0w, 624
E ®;¥1890 624
Y 0;%1930 1618
D 8;%970 8306

4

275

289

864

834

1741 968
683 325
1741 968
8874 5411

9581

809

2043

9581

5776
368
1035

5776




Part D: Ratios of Female to Male Earnings (O varies scross the columns)

(1) [we;/w ;] 0.463 0.556 0.603
(2) [we/wpliggy  0.463 0.489 ' 0.455
(4) [we/w,1: 970 0.571 0.610 0.603

Part E: Partitioning Chamge im the Ratio of the Log of Female to Male Earnings,
(average earnimgs are geometrically weighted averages of the six occupations)®

1890 Weights 1970 Weights
1. Eef(nl ~ &%) +0.1452 +0.3018
1_,0 _
2. Yol - 0.0 0.0880 +0.0687
1 0 :
3. Ja0nl - W0 +0.0071 ~0.0981
4. Ewm(.l - 2% +0.0679 -0.0373
5. §(R1 - 20 (et - 0,0 +0.1567 ~0.1567
1 0y,.1 0 ‘
6. Y(H! - ¥ 0)(al - a0) ~0.1052 +0.1052
Total Change +0.1836 +0.1836

a VWhere w = Z wiei. for males and females. A geometrically weighted avernge
enables a partitioning of the various factors accounting for change in tke

ratio of female to male earmings. VW = log (w); R = (We - W) a= (0 - 0,);

1 =1970; 0 = 1890. Note that the total change in the ratio when earnings are

a2 geometrically weighted average is considerably less than when average earnings
are the arithmetic mean. The geometrically weighted results are: (w A
0.487, but 0.463 for the arithmetic mean in 1890; the results for 19570 are

0.586 for the geometric weights, but 0.603 for the arithmetic means, Therefore
the geometrically weighted averages understate the total increase. Columns may
not add up due to rounding error,

Sources and Notes: See Appendix.




Table 3
Female Labor Force Participation Rates by Marital Status,
Raco, and Nativity, 1890 to 1980

2 16 years old 2 15 years old 2 16 yxs,
1890 1900* 1920 1930 1940 1950 1960 1970 1980

Total 18.9 20.6 23.7 24.8 25.8 29.0 34.5 42.6 51.5 (49.9)
Married 4.6 5.6 9.0 11.7 13.8 21.6 30.7 40.8 50.1 (49.2)
Single 40.5 43.5 46.4 50.5 45,5 46.3 42,9 53.0 61.5

White 16.3 17.9 21.6 23.7 24.5 28.1 33.7 41.9 (49.4)
Married 2.5 3.2 6.5 9.8 12.5 20.7 29.8 39.7 49.3 (48.1)
Single 38.4 41.5 45.0 48.7 45.9 47.5 43.9 54.5 64.2

Nonvhite 39.7 43.2 43,1 43.3 37.6 37.1 41.7 48.5 (53.3)
Married 22.5 26.0 32.5 33.2  27.3 31.8 40.6 52.5 59.0 (60.5)
Single 59.5 60,5 58.8 52.1 41.9 36.1 35.8 43.6 49.4

Foredgn Born 19.8 19.1
Married 3.0 8.5
Single 70.8 73.8

Sources: See Goldin (forthcoming). All dats are from U.S. Population Censuses
except 1980 date are the Conrrent Population Survey fignres. Figures in parentheses
are from are the popunlation census figores.

a The 1910 labor force figures lave been onitted. See Goldin (forthcoming)
for a discussion of the overcount of the agricultural labor force in that year.




Table 4
Estimated and Approximated Coefficients amd Means from BEarnings Equations,
and a Decomposition of the Change in the Barnings Gap, 1390 to 1970

Coefficieunts Means
Male Female Kale Female
circa 18%0
Experience 0.05 0.065 15.0 5.0
Fducation 0.02  0.010 7.0 5.4
circa 1970
Experience 06.035 0.020 16.0 11.0
Education 0.065 0.070 12.7 12.6
Home time 0.0  -0.005 0.0 4.6
Experience Education BHome time
Due to }Aa(x° - z0) +0.450 ~0.096 0.0
coefficients §z°(Aa — AB) -0.480 +0.191 0.0
Due to Mz(a® - %) +0,015 -0.057 0.0
characteristics Eal(ax - AZ) +0.100 +0.105 ~0.023
TOTAL (} = 0.205) +0. 085 +0.143 -0.023

Notes aund Sources:

c.1890: Experience. Eicheugreen (1984), Goldin (1980), apd Henuon (1977) produce
similar estimates of the returns to experience among manufacturing workers.

The coefficient for female workers has been reduced by 0.015 to account for
returns to maturity; that for the male labor force has not been adjusted because
the age at beginning work bas a far smaller effect with longer experience. The
mean values for experience are from Eichengreen (1984) and are consistent with
those from the other studies. Education. Goldin (1980) estimates returms to
education among female manufacturing workers in 1907 using sctual schooling
data. The higher estimate for the male lsbor force is sssumed, based on their
proportion in nonmenunal activities. Mean education levels are based on data in
Smitk and Ward (1984). Male workers sre essigned the meanr education level for
their cobort; female workers are assigned 0.75 times the meau level because the
lebor force conteined less educated female workers., The 0.75 figure was computed
from data used in Goldin (1980) and Smith and Ward (1984).

€.1970: Experience. The coefficients are comsistent with tbhose in Corcoran and
Doncan (1979) for both males and females, Heckman (1980) for females, Schultz
(1980) for males, Mincer and Polachek (1974) for males apnd females, Moumiton
(1985) for males and females, although Mincer (1974) has somewhat higher returns
for males. The means are from Corcoran and Duncan (1979) and are conmsistent
with those in the other studies cited when corrected for differences in coverage.
Educaticr. Coefficieuts are from Corcoran and Duncan (1979); Moulton (1985),
among others, also estimates 8 slightly higher coefficient for females. Means
are from Corcoran and Duncan (1979), averaged for the black and white labor
forces nsing population (pot sample) proportions. Home time, The coefficient

is from Corcoran and Duncan (1979) which is somewhat lower thanm that in Mincer
and Polachek (1974). Meen velue is based on Corcorsn and Duncen (1979) with an
edjestment for single women from date in Mincer and Polachek (1974),
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APPENDIX: Sources and Notes for Table 2

OCCUPATIONAL DISTRIBUTION.

Historical Statistics, series D 182-232, pp. 139-40. The 1900 occopational
distribution was used for 1890. The professional category includes professiomal,
techniceal, and kindred workers, and managers, officials and proprietors {(lines
218 + 219).

EARNINGS. All earmings are arnual, foll-time, and in current dollars.

1890, Male, Professional: Weighted average of professional (34 percent) and
managerial (66 percent) workers. Professional earnings for six categories,
representing over 75 percent of all professionals, were obtained from: Stanley
Lebergott, Manpower in Economic Growth; The American Record Since 1800 (New

York, 1964), p. 500, gives $1662 for 1st to 3rd class postal workers (government
officials); Historical Statistics, series D 793, p. 168 gives $731 for ministers
(clergy); a value of $460 for male teachers was derived from Historical Statistics
series D 763, p. 167, given the assumption that the ratio of female to male
teacher salaries was 0.8 and a value of $1505 for the 5 percent who were college
teachers; the figures for physicians ($2540), lawyers ($2691), engineers ($2108),
and college teachers ($1505) were derived from Historical Statistics, series

D 913-920, p. 176 for 1929, extrapolated back to 1900 on federal employee
earnings, Historical Statistics, series D 764, p, 167. Managerial earnings

were derived from U.S. Census Office, Report on Mannfacturing Industries in the
United States at the Eleventh Census: 1890, Part II: Statistics of Cities
(Washington, D.C., 1895), Table 6, using the category “officers or firm members
actively engaged in the industry or in supervision.” A figore of $1264 was
converted into a 1900 figore of $1285, based on nonfarm money {(when employed)
earnings, Historical Statistics, series I 735, p. 165. The final estimate of
$1391 ($1414, for 19C0) was constrncted by weighting by the actual occnpational
distribution, and it is consistent with the notionm that the ratioc of full—time
earnings in manufacturing jobs to those in professional occupations must have
been smaller in 1890 than it was in 1930; Jeffrey Williamson and Peter Lindert,
American Ineguality: A Macroecomomic History (New York, 1980).

Clerical: U.S. Census Office, Report on Manufacturing, 1890, Part II, p. 10, yields
data for urban clerical workers excluding salaried personnel,

Sales: Data for dry goods salesmen in U.S, Commissioner of Labor, Eleventh
Annunal Report of the Commissioner of Labor, 1895/96: Work and Wages of Menm,
Women and Children (Washington, D.C. 1897) for 11 states yield a mean of $13.58/week
or $706/year for 1895, and conversion to 1890 based on monfarm money {(when
employed) earnings gives $766,

Manual: Pavl F. Brissenden, Earnings of Factory Workers, 1899 to 1927: An
Analysis of Pay-rol] Statistics (Washington, D.C. 1929), p. 94; full—time
manofactoring earnings ere used, Although these are given for 1899, the
accompanying actual fignres are identical to those for 1890. See also Elyce
Fotella, From Home to Gffice: U.S. Women at Work, 1870-1930 (Ann Arbor, 1981),
pp. 197-212, Appendix B on the 1890 figures. The implied ratio of full—-time to
actual earnings is 1.18.

Service and Farm: Lebergott, Manpower; cosmon laborer’s wage x 310 days. The
figure for service is almost identical to that in Luocy Maynard Salmon, Domestic
Service (New York, 1972; orig. pub. 1897), p. 96, of $6.93/week, given 52 weeks
and $100/year board. Conversior was made io 1890 based on full-time annual
earnings. The farm figure poses problems because no data exist for owner
operator farmers in 1890, and those for more recent periods indicate lower
earnings for operators than for farm laborers. Farm wage laborers received
less than the wage for common laborers, but owner operators earned far more,




The ratio of female to male farm wages for yearly contracts in 1909 was 0,578
and those for seasonal contracts {with board) was 0.538; George Holmes, Wapes
of Farm Labor, U.S. Department of Agriculture Burean of Statistics, Bulletin 99
(Washington, D.C. 1912). Therefore the relationship between male and female
earnings on farms does not differ significantly from that given by the rate for
farm wage laborers,

1890, Femsle, Professional: Eistorical Statistics, series D 760, 763, p. 167,
for 1900,

Clerical: Rotella, From Home to Office, pp. 197-212, Appendix B,

Sales: Sce source for male earnings. The 1895 figore is $421.

Manufacturing: ¥U.$. Census Office, Ceusus of Mapufacturing: 1850, Part I.
Service: Historical Statistics, series D 758, p. 167, for 1900. Salmon, Domestic

Service, gives an average of $3.23/week or $268/year, including $100 board,
Lebergott, Manpower, p. 542, gives an estimate of §3.14/week in 1900, 1930,
Male, Professional; A weighted average of the earnings of lswyers, physicians,
engineers, and dentists from Milton Friedman and Simon Kuznets, Income from
Independent Professioral Practice (New York, 1945); semiprofessionals, clergy,
professors, and teachers from Historical Statistics, series D 793, D 792, D 913),
$4099, The earnirgs of proprietors, managers and officials are from U.S. Burean
of the Census, Sixteenth Census of the United States: 1940, Population,
Vol., ITI: The Labor Forcé, Part 1, United States Summary (Washington, D.C.,
1943). p. 121, for males who worked 12 months in 1939, adjusted to 1929 dollars,
3500,
Clerical: Rotella, From Home to Cffice, pp. 197-212, Appendix B.
Sales: U.S. Bureau of the Census, Sixteenth Census: 1940, Vol. III, p. 121, for
males who worked 12 months in 1939, adjusted to 1929 dollars.
Manual: The weekly full-time wage from Beney, Wages, Fours, and Employment, for
50 weeks; also in Historical Statistics, series D 835, P. 172. The Beney data
imply a ratijo of female to male earnings for manufacturing workers of 0.575 in
1929 which might be too high in light of Brissenden’s ratios for the 1920s
wvhich are lower than Beney’s for the same period.
Service and Farm: Unskilleg ranufscturing laborers, Historical Statistics,
series D 841, p. 172 x 50 weeks.
1930, Females, Professional: A weighted average of professors, teachers, nurses,
and attendants from Historical Statistics, series D 763, p., 167, and Department
of Labor, Women’'s Bereau, “The Age Factor as it Relates to Women in Business
and Lthe Professions,” by Harriet A. Byrne, Bulletin of the Women’s Burean,
No.1317 (Washington, D.C., 1934).
Clerical and Manuoal: The weekly full-time wage from Beney, Wages, Hours, and
Employment, for 50 weeks; Rotella, From Home to Office, pp. 197-212, Appendix B
gives 868. Department of Labor, Women’s Bureauw, "The Employment of Women in
Offices,” by Ethel Erickson, Bulletin of the Womeu's Bureaw, No. 120 (Washington,
D.C., 1934) gives median clericsl earnings for 1931 of between $1044 and $1308.
Sales: U.S. Bureau of the Census, Sixteenth Census: 1940, Vol, III, p. 125; see
1930, Males above.
Service: Historical Statistics, series D 758, p. 167, for 1929,
1970, Male and Female, All Sectors: U.S. Department of Labor, Buream of Labor
Statistics, Labor Force Statistics Derived from the Current Population Survey: A
Databook, Vol. I, Bulletin 2096 (Washington, D.C., 1982), p, 732, Table C-23.
Median, full-time, weekly earnings for e€sch sex—occupational group. The
ranufacturing group for males and the service group for females are weighted
averages of subgroups. Earnings for the farm sector are those of nonfarm
laborers. Annual wages are weekly x 50 weeks.




