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ABSTRACT

A Meta-Analysis of the International Gender Wage Gap®

Since the early seventies, hundreds of authors have calculated gender wage differentials
between women and men of equal productivity. Consequently, estimates for the gender wage
gap have been published for the most diverse countries at different points in time. This
metastudy provides a quantitative review of this vast amount of empirical literature on gender
wage discrimination as it concerns differences in methodology, data, countries and time
periods. We place particular emphasis on a proper consideration of the quality of the
underlying study which is done by a weighting with quality indicators. The results show that
data restrictions have the biggest impact on the resulting gender wage gap. Moreover, we
are able to show what effect a misspecification of the underlying wage equation — like the
frequent use of potential experience — has on the calculated gender wage gap. Over time,
raw wage differentials world-wide have fallen substantially; however, most of this decrease is
due to an increased labor market productivity of females.
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1 Introduction

The literature on the economics of discrimination darted with Becker's seminad study in
1957. Since then — due to the proliferation of the use of microdata in the last three decades —
the study of gender wage differentials became a routine job for labor economists. Microdata
alowed to assess the productivity of individuas and to compare wages of equdly productive
maes and femdes. In paticular the decompostion technique — as pioneered by Blinder
(1973) and Oaxaca (1973) — has been frequently gpplied to data from the most different
countries and time periods.

Given the importance and timeliness of the topic, many reviews or surveys of the
development of gender wage gaps have been done'. Most of them concentrated on single
countries, concentrated on econometric issues and were of a narrative type. With regard to the
sheer number of avalable sudies any narative survey will have difficulties to condense and
interpret these papers satidfactorily. In this pgper we will complement this survey literature
with a metaandyss which sysematicaly covers the published papers in this fidd. Meta
andyss makes use of dl the published information concerning the research desgn as well as
the results of these studies: In our meta-study for example, we assess the impact of different
empirical methodologies some researchers have used or the kind of data they had access to.
The meta-andyss then adlows to give a quantitative review of the literature and can illugrate
the evolution of the gender wage gap over time and across countries. It can summarize the
exiging literature in a dear and meaningful way and can give suggesions as to how such
studies should be accomplished in the future.

Section 2 of the paper discusses the method of meta-analyss in some detaill and draws
atention to some advantages and caveats with respect to this method. Section 3 shortly
reviews the way gender wage differentids are calculated, while Section 4 discusses our data-
generation process - a very important step in any metaandyss. Section 5 introduces our
meta-regressonrmodd  and discusses problems some of which will be addressed by a
weighting mechanism. Section 6 presents results and Section 7 concludes.

! Seee.g. Cain (1986) and Altonji and Blank (1999) for authoritative surveys.
2 Stanley and Jarrell (1998) provided a first meta-analysis on gender wage differentials, but they confined
themselvesto US studies only.
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2 MetaAnalyss

Meta-andlyss is a hdpful tool to cumulate, review and evaduate empirica research. Papers
investigeting one paticular topic are collected and anadyzed concerning their data and
method. Meta-andlyss then dlows to evauate the effect of different data characteristics and
methodologies on the result reported, e.g. a regresson parameter (Stanley, 2001). Instead of
the usud practice of andyzing observaions of individud workers, here, each previoudy
conducted study represents one data point. Meta-regresson anayds, in turn, UseS regresson
techniques to explain these collected parameters by characterigtics of the individud study.

While metaandyss is a dandard procedure in disciplines such as medicine,
education, and psychology, it has been discovered in economics only latey®. However, within
the last ten years a substantiad body of research has developed dso in economics. Jarrell and
Stanley (1990) examined the union-nonunion wage gap, Doucouliagos (1995) the effect of
worker participation on productivity and Doucouliagos (1997) the demand for labor in
Augrdia Phillips and Goss conducted a meta-andyss concerning the effect of tax policy on
economic development, Stanley (1998) examined the Ricardian equivadence theorem, and
Gorg and Strobl (2001) investigated the impact of the presence of multinational companies on
domestic productivity. Card and Krueger (1995) as wel as Ashenfdter, Harmon and
Oosterbeek (1999) focused particularly on the publication bias in ther meta-studies on
minmumwages and returns to  schooling, respectively. The meta-andyss by Greenberg,
Michadopoulos and Robins (2003) evduates government sponsored training programs.
Stanley and Jarrell (1998) conducted a meta-andyss on the gender wage differentid aso, but
they redricted themsalves to US data while the god of our study is to investigate the gender
wage gap on an internationd levdl.

One of the prime advantages of a meta-study over a narrdive or a vote counting review
is that it dlows a quantitative assessment of the literature in “a way an econometrician would
write a survey”. It offers a quick way to assess the merits of different research methods. all
methodologica features of a particular origind study can be used as control varigbles in the
meta-regresson andyds the resllting regresson coefficents then give a quantitaive
measure of the importance of the concerned research methods. As metaandyss is
“condructing” its own meta-data, the principle of completeness and replicability must dictate
the choice of origind papers. This implies that al papers have to be treasted in a standardized
way and there is no room for the reviewer for an individua assessment of papers. Typicdly in



a narative or vote counting review some papers are discarded due to methodologica
shortcomings, unrdiability of the data and the like on the other hand some papers ae
highlighted. Obvioudy, the in- or excluson of a paper lies in the persona assessment of the
author. This can sometimes cause discussions about the legitimacy of the choice of papers?
Meta-andyss avoids this problem as it includes dl papers. However, differences in the
reliability of these origina studies should not be entirdy disregarded. Therefore, in our meta:
andyss we developed some objective and operational indicators for the qudity of a paper on
the gender wage gap which are used as different weights in our meta-regression.

Further issues concerning meta-andyss are, firdly, a possble publication bias and,
secondly, the question of appropriateness of regresson techniques for such a convenience
sample. Publication bias occurs when journd editors tend to publish papers with sgnificant
results only (see eg. Ashenfelter, Harmon and Oosterbeek, 1999). This can serioudy harm
meta-regresson andyss, when dudies with low or indgnificant results are sysematicaly
missing. As a consequence, the numerical sze of the effect is overestimaed. While in
principle, the posshbility of a publication bias can never be totally excluded, it ®ems to be less
rdlevant in our case of gender wage differentids. Reecting the exigence of sex
discrimination, a phenomenon economists have no theoretical explanaion for, might be a
welcome addition to the empirical labor economics literature. Our conjecture would be that
papers reecting the existence of a gender wage gap would be equadly likely to get published
like those which confirm differencesin wages®

3 Estimatesfor wage differentials

The most common way to anadlyze discrimination based on gender is to compare mae and
femae earnings holding productivity congant. One method is to smply include a sex dummy

in the wage regresson modd:
W=b X +g sex+g, (1.1)

where W; represents the log wage and X; the control characteristics (e.g. education, job
experience, marita status, job characterigtics) of an individud i, b and g are parameters.

3 See Glass (1977) for an early characterization of meta-analysis.

“ See e.g. the discussion between Hanushek (1998) and Krueger (2003).

® In our case, the usual method to deal with publication bias — checking the correlation between the measured
effect and the reported standard error of this effect — isimpossible to use, because in general no standard errors
are calculated for the Blinder-Oaxaca decomposition.
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However, the standard procedure to invedtigate differences in wages is the one
developed by Blinder (1973) and Oaxaca (1973) which dlows that productive characteristics
of men and women are rewarded differently. Wages are estimated separatdly for individuds i
of the different groups g, males and femaes.

W, =b, X, +e,, (1.2)
where g = (m, f) represents the two sexes, Wy is the log wage and Xy the control
characterigtics of an individud i of group g.
The totd wage differentid between men and women can then be decomposed into an
explained part due to differences in characteristics and an unexplained resdud.
The difference in mean wages can be written as:

W, - W, =(X,- X)b, +(h, - b)X, © E+U, (1.3)

A

where va and X_g denote the mean log wages and control characteristics of group g and b,

represents the estimated parameter from eguation (1.2). While the first term stands for the
effect of different productive characterigics (the endowment effect E), the second term
represents the unexplained residud U which is due to differences in the estimated coefficients
for both groups and is often referred to as “discrimination effect”.® Since the first use in the
ealy seventies, hundreds of authors have adopted and adso extended the Blinder-Oaxaca
approach.” For our meta-study we accepted al estimates for log wage differentids, dummies
as wdl as the unexplaned gender wage resdud U and its derivatives. These edtimates are
taken as the dependent variable in our meta-regression-andysis which we try to explain by the
respective papers data and method characteristics.

4 Meta-Data

In order to make the data congtruction as transparent as possible, we used an easly accessible
but universal research data base. In November 2000 we searched the Economic Literature
Index (EconLit) for any reference to: "(wage* or sda* or earning*)® and (discrimination or

6 Often authors also report a "discrimination index" which is given by D = € - 1 and indicates how much higher
the average female wage would be if women's endowments would be remunerated such as men's.
" For extensions of the BO decomposition see e.g. Brown et al. (1980), Reimers (1983), Cotton (1988), and
Neumark (1988).
8 Non-English language papers can equally found with this strategy because in the EconLit titles are also given
in English.
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differen*) and (sex or gender)".® EconLit is the most comprehensive data base for economic
research papers. There is a bias towards internationaly published research, which might be
consdered a welcome sdection with regard to qudity; on the other hand, nonEnglish
language sudies will be underrepresented, particularly if they represent solely policy reports
or unpublished papers from research inditutes. However, correcting this bias seems
impossble since there is no other suitable research data base available. Our EconLit search
led to 1541 references. In the next step, titles and abstracts of the articles were evauated to
find out whether in fact a gender wage gap was esimated. Theoretical papers or those
obvioudy covering a different topic were excluded in a firg round. This left us with 457
aticles. These papers were examined carefully whether they presented an empiricd edtimate
of the gender wage differentid or sufficient information to cdculate it. Some papers were
only descriptive, reporting just mean wage ratios without any regresson anayds, others
presented wage decompositions only concerning race, maritd datus, or work time datus
(full/part time). Yet another group of authors cdculated differences in wage differentids
between countries or different points in time, but did not provide explicit information adso on
the nationd, datic wage differentid. Eventudly, the desred estimates could be gained from
263 articles™®

Table 1 shows the didtribution of our sample over time, where we coded a study for
the 1980s, if its data related to the 1980s. The number of papers increased Steadily over time,
with a decreasing number in the 1990s, which is easlly explained by a "publication backlog"
as wel as a “research backlog’: data sets for the (late) 1990s are only available after some
time. Some authors caculated the gender wage gap for severa countriest! or time periods in
one published paper. These estimates can be treated as independent estimates. Therefore, we
divided the estimates from one paper into severd “ studies’ if the etimates have come from
different time periods and/or different populations. This gives us 788 different Sudies.

Typicdly authors present a number of edtimates for each sudy, i.e. country and time
unit. These edtimates are usudly based on different specifications of the regresson mode.
Stanley and Jarrell (1998) sdlected only one edtimate per paper for their meta-andyds on the
gender wage differentid for the U.S. In particular they chose “the OLS estimate which the
author seemed to promote as the best” (p. 955). This Strategy is open to criticism because it

° At the beginning of our study we contacted friendsin the discipline to give us access to recent estimates of the
gender wage gap in their country. However, we quickly refrained from this strategy as we realized it may lead to
abiased sample of papers.

10 A full list of papersincluded in the meta-study is available from the following URL :
www.econ.jku.at/weichsel/work/meta_papers.pdf.

11 | ikewise, they might use data from different distinct populations, like regional or sectoral entities.




lies in the discretion of the researcher which of the available estimates to pick; moreover, the
principle of replicability is violaed. Therefore, we decided to include dl estimates the authors
presented for a given study. For each study dl estimates as well as al the corresponding meta:
independent variables, data characteristics and methodology were collected and coded. (The
meta-independent varigbles included in the andyss ae liged in Table 2) This procedure
gives us one observation in our meta-dataset per reported estimate. In total this gives us 1535
estimates of the gender wage gap, on average 2 estimates per study.

However, there are two potential problems associated with dlowing multiple estimates
from one dudy: Firdt, obvioudy, multiple estimaes usng the same data (same country and
time period) are not independent from each other, leading to non-sphericd error terms in the
meta-regresson. Second, there is the problem of biased sampling: if there are multiple
edimates of one sngle sudy, each dudy is not given the same weight. We ded with these
problems using a weighting scheme (see section 4.1.).

While Stanley and Jarrell (1998) use only U.S. studies which are based on one of the
broad national data sets (CPS, Census, or PSID)*?, we collected al estimates of the gender
wage gap based on data for 67 countries. Table 1 gives a regional breskdown of our data St.
Whereas in the beginning of the sampling period, estimates for the U.S. were in the mgority,
their share fell to a mere 23% for the 1990s. Especidly, in the later periods, a consderable
amount of the edtimates of the gender wage gap were for post-communist countries, Asia,
Latin-Americaand Africa

Figure 1 shows the deveopment of the totd wage gap (i.e the raw differentid in
hourly wages from the origind data set) over time. The totd wage gap fdls dgnificantly over
time from around 65 % (€°°-1) in the 1960s to only 30 % in the 1990s, which is a decline of
0.8 log points per year. That means the totd wage differentiad has more than halved across our
time period 1963-1997. However, this decline of the gender gep is dmost entirdly due to an
equdization of productive characterigtics: femaes have become better educated and trained.
The reported Blinder- Oaxaca wage resdud is practically constant over time.

Figure 2 shows the reported total wage gap and the reported wage residud for the
different countries. In those countries plotted above the 45° line g.g. Cote d'lvoire, Tanzania,
Korea, Kenya, Cyprus, Jgpan, Indonesia, Nicaragua) women have lower endowments than
men. Part of the totd wage gap can therefore be attributed to differences in human capitd. In
those countries underneath the 45° line (eg. Singapore, Guinea, Costa Rica, Sudan, Trinidad
and Tobago, Philippines, South Africa) the contrary is true. Women have higher endowments



than men, neverthdess they are paid less. Congdering ther human capitd, women, in fact,
are more discriminated againgt than suggested by the total wage gap.

5 Meta-Regression-Analysis

Our meta-regresson modd takes the form:

R=4a2Zz+bt+dc+e,(=12..L) (k=12 ..M) (1.4)
where R, represents the unexplained log wage differentia of study j, which can either be the
Blinder-Oaxaca unexplained resdud U; from (1.3) or the coefficient of the gender dummy g;
in (1.1), Z; are the k meta-independent variables, t; and ¢; are a set of time and country
dummies, respectively; &, b and d are parameters to estimate.

The metaregressons presented in Table 3 incdude meta-independent variables
describing the data set, the econometric technique and the type of wage information sed, the
incluson of certain control variables in the origind wage regressons and a dummy for the sex
of the researcher. In addition, a full set of country and time dummies is included. The base
category concerning the data st is dways a random sample of the total population.
Concerning the control variables the base category is dways the inclusion of the respective

variable in the wage regressons.

Weighting the studies

While Cal. (1) in Table 3 presents unweighted estimates, from Col. (2) on dl estimates of one
sudy ((same country and time period; i.e. same data set) are weighted with the inverse of the
number of estimates. Moreover, a clustering gpproach is used in dl specifications to correct
for a possible downward bias due to non-spherica standard errors.

A further problem of meta-regresson-anayss concerns the qudity of the study. Meta-
andyss is “democrdic’ in that way, that it treats al dudies dike. This is not dways
fortunate, because the researcher might have some priors, how a good study should look like.
Meta-gudies typicdly tackle the quedtion of "dudy qudity” indirectly by induding qudity
characteristics as a part of meta-independent variables — thus showing their effect on the

12 Thisresulted in 41 studies for the period 1959 to 1986 included in their meta-analysis.



dependent variable. For ingance, a meta-study might estimate the effect of a more advanced
econometric technique on a regresson coefficient. Another approach, however, would be to
weight wedl-done sudies more heavily than others. We, therefore, experimented with
different weighting schemes in Cols. (3) — (6), dways in addition to the weighting that was
dready applied in Cal. (2).13

At firg, we used only sudies published in journds and gpplied the citationbased
journa rankings from Laband and Piette (1990) as weights. This scheme is agnostic about our
own priors of study quality, but assumes, that the peer-review process does a good job in
letting the very reliable studies be published in the best journals. A drawback of this approach
is that dudies from exotic countries often find it much harder to get access to top-notch
internationa journds. The next scheme, applied in Coal. (4), uses only those papers reporting
more than one edtimate per study. One could argue that if a researcher used different
specifications and got the same resuts, her study should be judged as more rdiable. Therefore
we weight with a precison index of the esimaes i.e with the inverse of the coefficient of
vaiaion among the edimates within one study. Of course, this weighting scheme tredats the
different estimates within a study dike, which might not be appropriate when the researcher
wants to contrast different methodologica approaches and single out the best one. Another
quality indicator is the number of observations an estimate is based on. Consequently, we use
sample sze as a weghting scheme in Col. (5). Since the qudity of a gender wage gap
edimate should increase with the number of controls for individud productivity, Col. (6) uses
the number of regressors in the wage equations as a find weighting scheme. Findly, Cal. (7)
uses the weighted mean of the R?s of the origind mae and femde wage regressons as a
weight for the precison in the calculation of the gender wage gap.

A gened problem in mearegresson andyds is the quesion whether the usud
asymptotic assumptions for the error term in the regresson are fulfilled. The first reason for
concern is the fact, that the dependent variable is a congructed variable based on origind
micro-data. The usua solution for congtructed regressors (e.g. Murphy and Topel, 1985) is
not applicable in our case, because the datitical precison of the caculated gender wage gap
is unknown. The second issue concerns correct sampling. What is the appropriate population
to sample our data points from? One posshility is the population of al exiding countries
during the time period from 1960-2000, the other possbility is the population of studies on

13 A usual approach in meta-analysis is to take the precision of the estimate (in general the standard error) as a
quality indicator. This cannot be done in our case, because - as has been noted before - the users of the Blinder-
Oaxaca decomposition do not report the precision of this constructed indicator. (See Silber and Weber [1999] for
a bootstrap approach to construct standard errors for different decomposition procedures).
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gender wage gaps in these countries in the given time period. We are reasonably optimigtic to
have a random sample of exiding sudies — with possbly a bias in favor of English-language
literature; but we have to be less optimistic to have a random sample of gender wage gaps for
each country. Moreover, some of the exising studies of different authors might have used the
same or very Smilar data but different methods, which raises concerns for non-independence
of data points. There is no clear solution for this, neither a fully convincing correction for the
constructed-regressor-problem nor for the unclear sampling scheme can be offered. We have
to take these drawbacks of meta-regresson andyss into account and have to interpret our
results with appropriate caution.’* We will, therefore, place particular emphasis on robustness

of our results, i.e. consistencies in coefficients across different specifications.

6 Reaults

6.1 Effectsof data and method
Although dl of the above-described weighting approaches are somewhat arbitrary and have
some particular drawbacks, the generd results are very smila’®. The biggest — and very
consstent — impact on the gender wage gep results from the type of data set used. In
comparison to a random sample of the population, the gender wage gap is much lower if only
a sample of new-entries in the labor market is investigated. Likewise, the wage gap is lower in
the public sector and if only a narrow occupation is studied, because in the latter case, holding
productivity equa is much eeder. Interestingly, the wage gap is higher in the sample with
low-prestige occupations (blue-collar jobs) only and lower in high-prestige jobs (e.g. college
graduates, academic jobs) as compared to a sample including dl occupations. In accordance
with Becker's household specidization mode (1991), the wage gap is highest for married
employees and dgnificantly lower for sngles. Among minority workers, the gender wage gap
IS somewhat smdller.

The impact of other variddles is less condgent across specifications. In terms of
decomposition methods, it does not matter much whether the authors used only a dummy

variable gpproach or one of the variants of the Blinder-Oaxaca decompostion technique; we

14 One way to tackle the non-independence of data points isto use a different weighting scheme. We recal cul ated
our results from Table 3 — using as weights the inverse of the number estimates available per country and year
and received qualitatively very similar results. A table is available upon request from the authors.

15 Differing coefficient estimates in the case of weighted least squares are an indication for mis-specification of
the equation. This relative consistency of estimates across specificationsis therefore areassuring sign.
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get some dgnificant coefficients, but no consgent picture across specifications. Instrumenta
variables approaches — which, in gened, ingrument for the endogeneity of work experience
andlor training — result in dightly lower gaps dthough barley dSgnificant. The use of pand
data and sample sdection techniques a la Heckman does not seem to matter in a condstent
way.

The income messure in origind micro-data is usudly given by monthly earnings or
hourly wages. One would expect that hourly wages lead to lower wage differentids than other
measures, because women often work fewer hours and have more work interruptions, which
are not observable in these data However, in this mode we do not find a sgnificant effect
whether hourly wages or monthly incomes are observed in the origind data Our next varigble
captures whether in the origind data "work experience’ was not explicitly given, but the
author ingtead caculated a "potentia experience’ (age-6-years of education) and used this in
the wage regression. If potential experience was used we observe a higher unexplained gender
wage gap, which can be attributed to the specification error in the origina wage regression.

Next we condder the specification of the wage regressons. What effect does the in- or
excluson of a paticular variable have on the edimated wage gap? Edimates on the gender
wage gap can be biased for two reasons. i) some productive characteristics are observed by
the firm, but not by the econometrician. This will in genera lead to an upward bias in the
reulting gender wage gap or discrimination component. i) some of the control variables
might themsdves be caused by unequd trestment of the sexes — eg. occupationa choice and
promotion. Incluson of such variables might give rise to a downward bias, because posshle
discrimination in promotion or occupationd choice is fdsdy regaded as a difference in
productive characterigtics. In generd, this reasoning could be vaid for mogt of the usud
control variables, eg. job tenure or work experience. To use a congstent specification, we
include indicators for the absence of each of these variables in the respective papers, while the
base category is the incluson. l.e the variable "maritd datus' indicates that the author of a
paper neglected the marital status of the individuals studied in his wage regression.

The impact of these varidbles on the gender wage gap is much lower — and less
condgent — than the effect of the sample redrictions Missng maitd datus in the wage
regresson has a negative effect on the wage gep in al specifications, whereas missing tenure
has a pogtive effect. The maritd daus of an individud can be interpreted as a productivity
indicator — household responsihilities make married femaes less productive a the job, while
males benefit from ther wifés reproductive work and become more productive. If a

researcher neglects this productivity indicator in the wage regresson She) erroneoudy
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cdculates a downward biased gender wage gap. As tenure is an important productivity
component and femaes often have less tenure, neglecting tenure in a wage regresson can
lead to a serious over-esimation of the discrimination component. Missing union satus has a
consgtently postive effect on the gender wage gap, because union jobs tend to be better-paid
mae dominated jobs. The same is true if the information about the share of femdes in the
respective occupdion is missing. This means, induding information whether the individud
works in a femde-dominated occupation reduces the measured gender wage gap
consderably. There are two possble reasons for this outcome. Either occupationd choice is
governed by preferences and wages correctly reflect productivity, or pre-market
discrimination in schooling as well as discriminaion in hiring leads to occupationd crowding.
If the second is true, induding a vaiadle on the femade-domination of a job produces a
downward bias of the measured discrimination.

Interestingly, the gender of the researcher has no consstent impact on the outcome of
the study. One might suspect that women's possbly more frequent persond experience with
issues of discrimination makes them more susceptible to accept higher estimates of gender
wage gaps - however, consdering our results, this does not seem to be the case. Only in the
journd-rank-weighted specification, the wage gap is somewhat lower if the researcher was
female. Ore could bravely interpret this finding in such a way that women have to be
relatively more prudent if they want to get access to top economics journas.

What are the rdative contribution of data sdection and the choice of econometric
methods in the explanation of the variance in gender wage gaps? To answer this question, we
ran separate OLS regressions, in the one case including only the 19 data sdection varigbles, in
the other only the 24 method variables (without country, time and gender of researcher
dummies). The resulting R?s are in Table 4 and confirm the view that the choice of data et is
quantitatively more important than the choice of methodology. Whereas around 20% of the
variance in gender wage gaps is explained by the choice of data, the choice of econometric
methodology explains only 12%. Within periods, the difference seems to be minor, but the
choice of data seems to be better able to explain the evolvement of gender wage gaps over

time)
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6.1. Fixed-effects estimates

The mog time-consuming task of meta-andysis is to carefully read and code dl the details of
the andyzed papers. The coding of method and data used can only be as precise as the
description in the papers provided by the authors. The accuracy of the coding adso depends an
how well the examined features can be quantified. Some features of a research paper, eg.
ecificities of the data s, the exact wording in the underlying questionnaire, how the
researcher is treating the raw data and minor econometric decisons coming up in the course
of the research, may remain unknown. Therefore, a fixed-effects gpproach might offer a
useful tool to control for these paper-specific effects, which are unobservable to the meta
econometrician. There are two possibilities for the meta-andydt: i) take the paper as the unit
of observation and treat dl edtimates within a paper as deviaions from the paper’s mean, ii)
take the study (i.e. one country and time period within a paper) as the unit of observation.
Table 5 reports fixed-effects estimates for both of these variants. It has to be noted, though,
that the coefficients in these fixed-effects modds are identified only by papers (or studies)
having severd estimates. Therefore, the precison of some of the coefficients must suffer due
to low variation within the group. Regardiess of the unit of the fixed-effect the results are
rather robust; this applies dso in comparison to the OLS results from Table 3.

Agan, sample redrictions turn out to be very important; if the sample includes only
new entries, sngle workers or high-prestige occupations, wage differentils are lower,
likewise if the sample is ethnicaly homogeneous. In contrast to the OLS regressions, the
effects of econometric methods come out more explicitly. Edimates usng pand methods or
sample sdection techniques find lower wage gaps edimates usng the Neumark
decomposition technique as compared to the Blinder-Oaxaca gpproach find higher wage gaps.
While previous regresson results did not show any sysemdtic effects for the unit of wage
measure avalable in the data, the fixed-effects modd indicates that the use of non-hourly
wages (in generd monthly or yearly incomes) results in sgnificantly higher gender wage gaps
as would be expected.

6.2. Pattern across countries and time

If dl authors had used data with identical characteristics and applied identicdl methods, what
would ther results look like? In the next dep we cdculae a "meta wage resdud” which is

what authors would have received if they would have dl used the same rather conservative
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design: only single individuds from an otherwise representative populaion would have been
conddered, dl control variables would be included and sample selection procedures would be
goplied as wdl as an indrumenta variables approach to control for endogeneity of human
capitd varidbles. Practicdly, this gpproach leads to the lowest gender wage gap empiricaly
obtainable. Of course, our choice of a "consarvative design” is only one — and in a way an
arbitrary — out of a large number of possbilities. Given the linear OLS regresson we use,
other choices would smply shift the line in Figure 3 up or down, but would leave the dope
unchanged. As we are here only interested in an interpretation of the time (and country)
effects, we use a weighting scheme, which weighs by the number of observations in the meta—
regression per year and country.

Figure 3 illustrates the trend of the reported wage resdud (i.e. the Blinder-Oaxaca
wage gap from the examined papers'®) and the "meta wage gap".>” While the reported wage
resdud shows a dight upward trend over time, our constructed meta wage resdud fdls with
a rate of -0.17 log points per yeer, which is only a smal improvement over time!® This
discrepancy between the development of the reported wage resdud and our “ided” meta
wage resdua could be explaned by a different choice of data sets over time, which might
have led researchers in the early years to a very low discrimination component.® Note that
Stanley and Jarrdll (1998, p. 966) calculate a drop in their meta wage residua of more than 1
log point per year for the US and predict that the differentid will totaly disgppear in the year
2001, which seems a hit overoptimistic given recent U.S. estimates, but also our internationd

trend.

7 Conclusons

In this pgper we review the exising world-wide literature on the decompostion of gender
wage gaps. We investigated more than 260 published papers covering 63 countries during the
time period between the 1960s and the 1990s. Meta-regresson anayss gives us the tool to
review and compare this vast amount of literature in a concise and systematic way. Particular

emphasis in our metaregresson andyss is placed on a proper consderaion of the qudity

18 This also includes the impact of the gender dummy for studies not applying a Blinder-Oaxaca decomposition.
17 Plotting the reported gender wage residual against the meta wage residual for different countries (not shown)
illustrates that there are only minor research differences between countries.

18 Weichselbaumer and Winter-Ebmer (2003a) examine the effect of equal treatment laws and competition on
the metawage residual.
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and rdiability of the underlying study which is done by a weighting with qudity indicators as
well as by adirect incluson of qudity indicators in the meta-regresson andyss.

The results show that data redrictions have the biggest impact on the resulting gender
wage gap. Generdly, sudies using redricted data sets — eg. never-married workers, new
entries in the labor market or workers in narrow occupations, workers where the
comparability of human capital endowment is better — end up with lower gender wage gaps.
In contrast to these strong results, the choice of econometric methods is less important as it
concerns the concrete decompostion technique or the use of more advanced methods in the
wage regressons. Meta-regresson andyss aso gives the opportunity to calculate what effect
typicad misspecifications of the underlying wage equations have on the unexplained resdud
of the gender wage gap. Frequently, researchers don't have hourly wages or actua experience
a their disposal, let done a complete record d human capitd characterigtics, like training on
the-job or job tenure with the actua employer. Missng or imprecise data on these human
capitd factors can result in serious biases in the cdculaion of the discrimination component
which become clear in the meta-regresson anadyss. For example, usng potentid insead of
actua experience in a study overestimates the unexplained gender wage gap on average by
1.8 log points (0.018) because this measure does not take into account women's more frequent
labor market interruptions.

Over time, rav wage differentids world-wide have fadlen subgtantidly a a rate of 0.8
log points per year from around 65 % in the 1960s to only 30% in the 1990s. The bulk of this
decline must be attributed to better labor market productivity of femaes which came about by
better education, training and work atachment. Looking a the published esimates for the
discrimination (or unexplained) component of the wage gap does not yidd a very promising
perspective We find no decline over time. Meta-regresson analysis dlows us to congtruct a
specification for a standardized gender wage gap sudy: applying such a unique specification
— both to data sdection and econometric method — gives rise to a dightly more optimistic
picture the pat of the gender wage gap which is not due to unequa productivities declines
world-wide at a rate of 0.17 log points per year. This indicates that a moderate but continuous
equaization between the sexes might be taking place.

19 The declining use of restricted data setsisillustrated by Weichselbaumer and Winter-Ebmer (2003b).
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9 Tables

Table 1: Datafor Gender Wage Gaps

1960s 1970s 1980s 1990s All

# of papers 7 52 161 43 263

# of different “studies’ 21 189 429 149 788

# of different estimates 63 352 871 249 1535
% of estimates

- USA 0.65 0.55 0.37 0.23 0.40

- Europe 0.13 0.12 0.23 0.34 0.21

- Other-OECD 0.13 0.06 0.10 0.05 0.08

- Post-Comm. countries 0 0 0.01 0.11 0.02

- Africa 0 0.05 0.03 0.06 0.03

- Asa 0.06 0.19 0.16 0.14 0.16

- Latin-America 0.03 0.03 0.12 0.08 0.09

Mean total wage gap 0.51 0.43 0.30 0.26 0.33

Mean unexplained wage gap 0.23 0.22 0.20 0.19 0.20
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Table 2. Meta-independent variables

A. Paper Mean  Std. dev.
| Author_female | = percentage of authors who are female 28 36 |
B. Data Sets
New entries = 1... study investigated the wages of new .017 A3
entrants only
Public sector = 1... study investigated the wages of workers .09 29
in the public sector only
Private sector = 1... study investigated the wages of workers |  0.12 0.32
in the private sector only
Narrow occup. = 1... study investigated the wages of workers 14 34
of anarrowly defined occupation only
Low prestige occup. | = 1 ... if astudy investigated only low prestige .04 19
occupations (e.g. blue collar)
Med. prestige = 1...if astudy investigated only medium .07 25
occup. prestige occupations (e.g. white collar)
High prestige = 1...if astudy investigated only high 18 .38
occup. prestige occupations (e.g. college graduates,
academics)
Single only =1...if astudy investigated only singles .04 .20
Married_only = 1...if astudy investigated only married .03 17
people
Minority_only = 1...if astudy investigated only minority or .02 15
immigrant population
Majority_only = 1 ...if astudy investigated only majority .08 .28
population
Source = 0... if data come from administrative .95 22
statistics
= 1...if data come from survey data
Fullt_only = 1...if astudy included only full-time 32 47
workers
C. Method of estimation
Dummy variable = 1...if astudy used a dummy to investigate 22 41
the gender wage gap and no Blinder/Oaxaca
decomposition
Vv = 1...if astudy used instrumental variables 01 10
Panel data = 1...if astudy used panel data .04 18
Heckman = 1...if astudy corrected for selectivity ala 24 42
Heckman
Blinder-Oaxaca = 1...if male coeffients were used for the 21 41

with male

decomposition instead of female ones
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coefficients

Neumark = 1... if Neumark decomposition was used .09 .29

Cotton = 1 ... if Cotton decomposition was used 01 A1

Brown = 1...if Brown et a decomposition was used 01 11

Reimers =1 ... if Reimers decomposition was used 01 .09

D. Alternative M easures of Wages

No hourly wages = 1...if astudy used daily, monthly or annual .60 49
earnings

Hourly constructed |= 1 ... if astudy used hourly wages computed 16 37
from daily, weekly, monthly or annual
sdary

Gross = 0... if astudy used net wages .07 .26

= 1... if astudy used gross wages

E. Variablesfor worker's characteristics

Potential exper = 1...if astudy used potential experience .50 .50

Experience = 1... study omitted worker's job experience .02 .16

Race or immigr = 1... study failed to account for race or .61 49
immigrant status

Marital status = 1 ... study omitted worker's marital status 41 49

Kids = 1... study omitted whether or not worker 71 46
has children

Marital/kids inter = 1 ... study omitted interaction children * .96 20
marital status

Training = 1 ... study omitted on the job training .97 16

Tenure = 1... study omitted tenure 73 44

Occupation = 1 ... study omitted worker's occupation 55 .50

Industry = 1 ... study omitted worker's industry of .65 48
employment

Government work | = 1 ... study omitted a government/private 57 .50
employment distinction

Union status = 1 ... study omitted worker's union/nonunion 75 43
status

Share of femalesin | = 1... study omitted the percentage of women .88 .33

occ in the worker's job

FT-PT = 1... study omitted worker's full time/part 51 .50
time status

Urban = 1...omitted SMSA, city size .63 48

Reg = 1 ... study omitted worker's geographical 42 49
area of employment

Working time = 1 ... study omitted worker’s working time .99 .08
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Table 3: Meta-regression estimates

D @) ©) (4) ) (6) (7)
Weighing scheme noweights  #of estimates (2) +journal (2) + precision (2) + #of (2) + #of (2) + R? of
in study rank of estimates  observations I egressors wage
regression
Author female 0.007 0.014 -0.033 -0.013 0.011 0.023 0.033
(0.014) (0.016) (0.019) (0.016) (0.023) (0.014) (0.022)
New entries -0.096 -0.077 -0.179 -0.074 -0.098 -0.092 -0.076
(0.025)** (0.030)** (0.029)** (0.028)** (0.037)** (0.025)** (0.039)
Fulltime workers 0.015 0.020 0.067 -0.008 -0.019 0.020 0.006
(0.014) (0.016) (0.019)** (0.015) (0.021) (0.014) (0.024)
Private sector 0.000 -0.011 -0.057 0.023 -0.007 -0.015 0.013
(0.027) (0.026) (0.026)* (0.028) (0.023) (0.023) (0.033)
Public sector -0.049 -0.068 -0.089 -0.058 -0.061 -0.058 -0.036
(0.021)* (0.021)** (0.028)** (0.033) (0.023)** (0.018)** (0.028)
Narrow occupation -0.060 -0.062 -0.043 -0.025 -0.072 -0.061 -0.049
(0.021)** (0.021)** (0.027) (0.025) (0.028)* (0.021)** (0.027)
Low prestige occ. 0.056 0.057 0.146 -0.026 0.114 0.088 -0.016
(0.020)** (0.020)** (0.018)** (0.036) (0.022)** (0.017)** (0.039)
Medium prestige occ. -0.033 -0.028 -0.053 -0.064 -0.032 -0.033 -0.058
(0.020) (0.017) (0.017)** (0.038) (0.022) (0.015) (0.034)
High prestige occ. -0.112 -0.105 -0.127 -0.098 -0.146 -0.110 -0.065
(0.018)** (0.017)** (0.011)** (0.028)** (0.017)** (0.013)** (0.029)*
Singles -0.145 -0.141 -0.125 -0.106 -0.214 -0.122 -0.159
(0.024y** (0.021)** (0.024y** (0.044)* (0.045)** (0.019)** (0.030)**
Married 0.085 0.068 0.102 0.073 0.017 0.073 0.115
(0.028)** (0.025)** (0.023)** (0.039) (0.047) (0.026)** (0.048)
Minority -0.035 -0.052 -0.015 0.004 -0.064 -0.035 -0.068
(0.022) (0.025) (0.033) (0.026) (0.006)** (0.026) (0.035)
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Blinder-Oaxaca with
mal e coeff.
Neumark decomp.
Reimers decom.
Cotton decomp.
Brown decomp.
Dummy variable

AV

Panel data
Heckman selection
No hourly wages
Hourly wages
constructed

Gross wages
Potential experience
Experience

Race or immigr.

Marital status

-0.014
(0.008)

0.022
(0.010)*

-0.006
(0.038)

-0.003
(0.023)

-0.015
(0.019)

-0.005
(0.015)

-0.014
(0.026)

-0.006
(0.026)

-0.016
(0.012)

0.014
(0.022)

-0.004
(0.019)

0.009
(0.038)

0.013
(0.014)

0.002
(0.027)

0.012
(0.016)

-0.037
(0.014)**

-0.017
(0.009)

0.005
(0.014)

0.008
(0.025)

-0.013
(0.030)

-0.014
(0.021)

-0.014
(0.019)

-0.015
(0.036)

0.013
(0.028)

-0.021
(0.021)

-0.003
(0.030)

-0.025
(0.022)

0.013
(0.035)

0.038
(0.017)*

-0.020
(0.028)

0.024
(0.020)

-0.055
(0.018)**

-0.017
(0.011)

0.050
(0.012)**

0.045
(0.040)

0.042
(0.020)*

0.006
(0.045)

0.009
(0.018)

-0.038
(0.033)

0.042
(0.033)

-0.027
(0.016)

0.005
(0.032)

-0.019
(0.023)

-0.070
(0.048)

0.031
(0.016)

-0.056
(0.027)*

0.043
(0.018)*

-0.018
(0.019)

-0.001
(0.002)

0.018
(0.009)*

0.023
(0.021)

0.015
(0.020)

0.026
(0.022)

0.060
(0.020)**

-0.065
(0.027)*

0.097
(0.071)

0.020
(0.011)

0.032
(0.023)

0.047
(0.019)

0.008
(0.070)

-0.036
(0.019)

-0.066
(0.029)

-0.002
(0.022)

0.043
(0.021)*

-0.005
(0.009)

-0.013
(0.021)

0.116
(0.026)**

0.006
(0.037)

-0.008
(0.025)

0.029
(0.021)

-0.070
(0.038)

-0.106
(0.044)*
-0.066
(0.018)**

0.002
(0.023)

-0.043
(0.023)

-0.072
(0.051)

-0.007
(0.019)

-0.044
(0.037)

0.058
(0.021)**

-0.049
(0.023)*

-0.005
(0.009)

0.004
(0.012)

0.032
(0.024)

0.003
(0.025)

0.006
(0.020)

-0.005
(0.016)

-0.031
(0.035)

-0.002
(0.023)

-0.033
(0.025)

-0.004
(0.026)

-0.016
(0.018)

0.029
(0.035)

0.036
(0.015)*

-0.029
(0.024)

0.013
(0.017)

-0.071
(0.019)**

-0.002
(0.013)

-0.007
(0.016)

-0.020
(0.050)

-0.003
(0.029)

0.030
(0.043)

-0.024
(0.025)

-0.005
(0.049)

0.142
(0.039)**

-0.001
(0.026)

-0.046
(0.042)

-0.043
(0.029)

-0.044
(0.075)

0.053
(0.019)**

-0.009
(0.034)

-0.000
(0.027)

-0.056
(0.022)**
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Kids 0.012 0.016 -0.018 -0.070 0.034 0.016 0.034

(0.016) (0.018) (0.020) (0.019)** (0.020) (0.016) (0.022)
Marital/kids inter. -0.044 0.005 0.003 -0.007 -0.115 -0.029 0.028
(0.041) (0.046) (0.040) (0.051) (0.041)** (0.039) (0.069)
Training 0.003 -0.007 -0.019 -0.017 -0.031 -0.007 -0.019
(0.038) (0.039) (0.010)* (0.023) (0.014)* (0.022) (0.049)
Tenure 0.043 0.035 0.032 0.076 0.068 0.016 0.034
(0.012)** (0.015)* (0.018) (0.017)** (0.017)** (0.014) (0.016)*
Occupation 0.003 0.002 -0.013 0.033 0.029 0.000 0.019
(0.010) (0.012) (0.017) (0.014)* (0.012)* (0.012) (0.015)
Industry 0.014 0.019 0.019 -0.012 0.012 0.016 -0.010
(0.014) (0.014) (0.018) (0.019) (0.013) (0.013) (0.020)
Government work -0.000 -0.017 0.012 -0.040 0.028 -0.011 -0.036
(0.017) (0.018) (0.020) (0.018)* (0.020) (0.016) (0.022)
Union status 0.030 0.040 0.067 0.040 0.047 0.042 0.048
(0.018) (0.024) (0.026)** (0.019) (0.023)* (0.024) (0.033)
Share of femaesin 0.061 0.057 0.067 0.0%4 0.068 0.056 0.075
occupation (0.015)** (0.018)** (0.010)** (0.014)** (0.010)** (0.015)** (0.031)
Full time/ Part time -0.011 -0.002 0.013 -0.024 -0.031 -0.005 0.001
(0.013) (0.016) (0.016) (0.013) (0.018) (0.014) (0.022)
Observations 1532 1532 1532 1068 1225 1532 911
Adjusted R? 0.46 0.45 0.75 0.81 0.79 0.46 0.42

Robust standard errors in parentheses
* dgnificant at 5%; ** significant at 1%

Other variables in the regressions include: indicators whether the sample was official data or survey data, whether gender wage differentials were
the main topic of the paper, dummies for a data set with only workers from the majority population in the sample; dummies for regiona and urban
status missing; dummies if information in the paper about measures of wages, the used data set and the gender of the researcher was unknown.
Moreover, al regressions include afull set of country and time dummies.

25



Table 4: Are data selection or econometric methods more important in explaining the
variance in gender wage gaps?

1960s 1970s 1980s 1990s all
Contribution of data
selection
R? 0.62 0.30 0.22 0.26 0.20
R? adjusted 0.55 0.27 0.20 0.21 0.19
Contribution of
econometric methods
R? 0.68 0.26 0.13 0.25 0.12
R? adjusted 0.56 0.20 0.11 0.18 0.11
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Table 5: Fixed Effects Estimation

Group indicator
New entries
Fulltime workers
Private sector
Public sector
Narrow occupation

Low prestige occ.

Medium prestige occ.

High prestige occ.
Singles

Married

Minority workers
majority_only
Blinder-Oaxaca with
mal e coeff.
Neumark decomp.
Reimers decom.
Cotton decomp.
Brown decomp.
Dummy variable
v

Panel data
Heckman selection

No hourly wages

Hourly wages

paper

-0.093
(0.042)*

-0.044
(0.043)

0.024
(0.028)

-0.030
(0.029)

0.017
(0.027)

0.075
(0.020)**

-0.019
(0.019)

-0.077
(0.019)**

-0.183
(0.026)**

0.097
(0.028)**

-0.164
(0.044)**

-0.112
(0.046)*

-0.010
(0.008)

0.024
(0.012)*

-0.027
(0.037)

-0.001
(0.030)

-0.005
(0.032)

0.039
(0.037)

0.023
(0.038)

-0.104
(0.049)*

-0.013
(0.010)

0.102
(0.042)*

-0.012

paper

-0.093
(0.040)*

-0.046
(0.042)

0.033
(0.028)

-0.016
(0.029)

0.016
(0.026)

0.074
(0.019)**

-0.024
(0.019)

-0.079
(0.019)**

-0.180
(0.025)**

0.098
(0.028)**

-0.164
(0.043)**

-0.112
(0.045)*

-0.010
(0.008)

0.025
(0.012)*

-0.027
(0.036)

-0.001
(0.029)

-0.007
(0.031)

0.041
(0.036)

0.023
(0.037)

-0.055
(0.049)

-0.012
(0.009)

0.100
(0.041)*

0.008

“Study” within

Paper
-0.091
(0.043)*

-0.047
(0.056)

0.011
(0.048)

0.000
(0.000)

0.000
(0.000)

-0.167
(0.108)

-0.303
(0.069)**

-0.086
(0.102)

-0.010
(0.006)

0.027
(0.010)**

-0.026
(0.028)

-0.001
(0.023)

0.007
(0.047)

-0.005
(0.034)

0.007
(0.032)

-0.220
(0.061)**

-0.019
(0.008)*

0.102
(0.034)**

0.065
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constructed (0.065)

Gross wages 0.065
(0.030)*
Potential experience 0.044
(0.027)
Experience 0.055
(0.036)
Race or immigr. 0.274
(0.032)**
Marital status 0.039
(0.022)
Kids -0.005
(0.035)
Training -0.012
(0.032)
Tenure 0.022
(0.022)
Occupation 0.019
(0.015)
Industry 0.030
(0.018)
Government work -0.004
(0.025)
Union status 0.007
(0.028)
Share of femalesin 0.056
occupation (0.019)**
Full time/ Part time 0.031
(0.032)
Urban -0.029
(0.059)
Region -0.061
(0.036)
Y ear dummies No
Country dummies No
Observations 1532
Number of no groups 262
R? within 0.25

Standard errors in parentheses
significant at 5%; ** significant at 1%

(0.066)

0.003
(0.092)

0.029
(0.027)

0.068
(0.035)

0.004
(0.069)

0.057
(0.022)**

-0.014
(0.034)

-0.014
(0.032)

0.027
(0.022)

0.019
(0.015)

0.025
(0.017)

0.003
(0.025)

0.030
(0.032)

0.056
(0.019)**

0.032
(0.032)

0.047
(0.075)

-0.068
(0.035)
Yes
Yes
1532
262
0.32

(0.103)

0.035
(0.024)

0.086
(0.039)*

0.065
(0.069)

0.069
(0.023)**

-0.051
(0.036)

-0.003
(0.026)

0.032
(0.024)

0.030
(0.015)*

0.030
(0.017)

0.023
(0.028)

0.032
(0.029)

0.0%4
(0.015)**

0.029
(0.029)

-0.052
(0.119)

-0.070
(0.037)
No
No
1532
778
0.16
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Figure 1:

reported total wage gap/reported wage residual
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Figure 2:

reported total wage gap
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Figure 3:

reported wage residual/meta wage residual
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