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ABSTRACT: This study analyses, within the human capital framework, individual
earnings differentials in the Finnish labour market and the impact and importance of
investment in human capital in explaining the observed earnings dispersion. In particular,
because the working history as well as the occupational and industry structures of men
and women are known to differ substantially, differences in the earnings effects of human
capital across genders are strongly at issue throughout the study. Apart from the gender
aspect, special attention is also paid to problems of selectivity, i.e. of non-randomness in
the allocation of individuals, in the estimation of earnings equations from individual data.
These aspects are analysed from different points of view in four empirical essays of the
study (Chapters III-VI). The cross-sectional micro-data used come from the Finnish
Labour Force Survey for 1987 conducted by Statistics Finland. The data are analysed in
detail in Chapter VI of the study.

In sum, the findings of the study suggest the following. First, the incentives to invest in
further education and training after completed formal education are, on average, fairly
weak. Second, because of the comparatively high returns on investment in human capital
paid in the public sector, the sector has succeeded in attracting high-educated individuals
to its large, and until recent years, rapidly growing number of both upper- and lower-level
non-manual jobs. Third, there exists some degree of wage rigidity caused in part by the
strong earnings effects of formal education mediated by the employee’s position in the
occupational hierarchy and in part by the employee’s industry affiliation.

ASPLUND, Rita, ESSAYS ON HUMAN CAPITAL AND EARNINGS IN FIN-
LAND. Helsinki: ETLA, Elinkeinoelaméin Tutkimuslaitos, The Research Institute of the
Finnish Economy, 1993, 377 s. (A, ISSN 0356-7435; No 18). ISBN 951-9206-93-0.

TIIVISTELMA: Tutkimuksessa tarkastellaan henkildiden vilisid palkkaeroja Suomen
tyomarkkinoilla padpainon ollessa inhimillisen pddoman eli koulutuksen ja tykokemuk-
sen merkityksessd ndiden erojen selittdjand. Koska tyohistorian ja ammatti- ja toimiala-
rakenteiden tiedetddn vaihtelevan merkittdvisti naisten ja miesten vélilld, erot inhi-
millisen pddoman palkkavaikutuksissa ovat tutkimuksessa vahvasti esilla. Erityistd huo-
miota kiinnitetdén niinikd4n palkkayhtél6iden estimointiin liitty viin ns. valikoituvuuson-
gelmiin eli siithen, ettd yksiloiden sijoittuminen tyomarkkinoiden eri ryhmiin ei ole
vilttimattd satunnaista. Nditd aiheita tarkastellaan eri ndkdkulmilta tutkimuksen neljassa
empiirisessd luvussa (luvut III-VI). Tutkimuksessa kéytetdin Tilastokeskuksen vuoden
1987 tyovoimatutkimuksen vuosiaineistoa. Aineistoa tarkastellaan yksityiskohtaisesti
luvussa VIL. :

Tiivistden tutkimustulokset viittaavat seuraavaan. Insentiivit investoida tietoihin ja tai-
toihin henkilon siirryttyd koulusta tydeldméidn ovat Suomessa keskiméérin varsin heik-
koja. Koska julkinen sektori ndyttdé palkitsevan inhimillistd pdiomaa suhteellisen hyvin,
se on onnistunut palkkaamaan hyvin koulutettuja henkil6iti aivan viime vuosiin saakka
nopeasti kasvaneisiin ylemmin ja alemman toimihenkilon virkoihin. Lopuksi tutkimus-
tulokset osoittavat, ettd Suomen tydmarkkinoiden palkkarakenteessa esiintyy jaykkyyttd,
mika selittyy osaksi ammattiaseman ja osaksi toimialan suhteellisen voimakkaalla vai-
kutuksella yksiloiden palkkatasoon.
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PREFACE

This dissertation was never meant to be written. Several circumstances and
persons, in particular, spurred me to undertake this study and fostered its eventual
completion.

When moving to my current employer, ETLA The Research Institute of the Finnish
Economy, in January 1989 I was given the opportunity to carry out a longstanding
idea of the institute, namely to investigate the economic effects of human capital.
This turned out to be quite a challenging task, because of the complexity of the
topic initself and the fact that it was a totally unknown research field for me. Today
I am, nevertheless, grateful to ETLA and, especially, to Mikael Ingberg for opening
my eyes to this most interesting and rapidly expanding field of economics.

The research work that were to result in this dissertation was started in Autumn
1990 with the helpful guidance and support of Pekka Ilmakunnas, who was my
research advisor at the institute at that time. I wish to thank Pekka also for his
valuable assistance during the various phases of this work.

The most fundamental prerequisite for carrying out this study, however, has been
provided by my employer, ETLA. I am much indebted to the management of the
institute for all its support. My very special gratitude I wish to express to Pentti
Vartia for giving me the opportunity to work on my thesis full-time during several
years and for his continuous encouragement.

In the course of conducting this study, I have received support and assistance from
a large number of colleagues and friends, both in Finland and abroad. Their
valuable comments and suggestions on preliminary drafts of different chapters are
gratefully acknowledged.

I owe my warmest thanks also to my official examiners Reija Lilja and Tor Eriksson
for their constructive suggestions on the manuscript. I wish to express my deepest
gratitude to Tor also for his patience, encouragement and guidance throughout
the work on this dissertation. Tor also arranged for me to participate in the project
"The Nordic Labour Market in the 1990s", which was carried out in the years
1989-93. My dissertation has much benefited from this joint Nordic project.

I have also benefited from the friendly assistance provided by the ADP and
administrative staff at the institute. Especially I want to thank John Rogers for
checking the language and making suggestions for improving my English, and
Tuula Ratapalo for her excellent work in preparing the final layout of this study
for publication.

Financial assistance from the Academy of Finland is gratefully acknowledged.

Helsinki, October 1993
Rita Asplund
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CHAPTER I

INTRODUCTION



There has been very little empirical analysis of earnings determination for
Finland based on individual data. In particular, the importance of interper-
sonal education and training differences as determinants of earnings disper-
sion is still a more or less unexplored research field. This is hardly
satisfactory in view of the enormous resources that are annually spent on
improving the quality of the Finnish labour force.

Moreover, there is a growing body of international literature pointing to the
important role of education in explaining trends in earnings dispersion. In
Employment Outlook 1993, the OECD reports an increase in earnings
dispersion in the 1980s for a majority of investigated member countries.
This contrasts sharply with the decreasing or stable inequality experienced
in the 1970s. Furthermore, the changes in the differences between earnings
of employees of different educational level were mostly as pronounced as
for the overall dispersion. In particular, the 1970s saw a marked fall in
educational differentials while the 1980s saw increasing differentials.

Attempts have also been made to explain these changes in educational
differentials. Thus the decline in differentials in the 1970s is largely
attributed to the increase in the relative supply of well educated employees.
However, in the 1980s, the growth in the proportion of the workforce with
higher levels of education continued but there was a widespread increase
in the relative earnings of the highly educated employees. In other words,
the simple supply model does not hold for the 1980s. The explanation now
offered emphasizes the slower rate of growth of the highly educated in the
1980s as compared to the 1970s, which is seen to have resulted in a situation
where the supply of highly educated employees has fallen short of the
steadily growing demand for highly skilled labour within practically all
sectors of the economy. (A comprehensive review of the topic is found in
the aforementioned OECD Employment Outlook for 1993.)

Empirical evidence suggests that the return on formal education and labour
market training is fairly low in the Nordic countries as compared to other
industrialized countries. Suppose that individuals in the Finnish labour
market feel that they do not receive a satisfying return on their investments
in education and training. One consequence could then be that their incen-
tives to take part in further education and on-the-job training diminish. This,
in turn, might have severe effects for the country’s future possibilities of
regaining or catching up with the productivity growth of the industrialized



world and thus of competing in increasingly specialized and integrated
international markets.

However, low returns on post-school investments in education and training,
i.e. on investments undertaken in working life, may also be indicative of
insufficient possibilities of labour market training and/or other productivity
improving measures. All in all, then, empirical evidence on the return to
investment in human capital can provide important signals about potential
policy parameters to improve the functioning of the labour market and
thereby also the competitiveness of the country.

The past few decades have produced a vast body of theoretical and empirical
literature on interpersonal earnings differences. Indeed, the issue that has
clearly dominated the human capital literature is that of earnings differen-
tials vis-a-vis age and education. The original stimulus for this development
was provided by Mincer, who in 1974 launched an empirical specification
of the earnings function which is now widely referred to as the standard
human capital earnings function. This basic human capital model of earn-
ings determination postulates a simple linear relation between the natural
logarithm of individual earnings and the human capital productivity proxies
of years of schooling and years of work experience. With the increasing
availability of large micro-level databases, the Mincer model has, in recent
years, commonly been completed with a broad set of variables capturing
differences across individuals in other personal and job-related characteris-
tics, as well.

This widely-used conventional human capital approach to cross-sectional
earnings functions is adopted also in the present study. The approach has
without doubt its shortcomings, one of which is the assumption that the
individuals act in a labour market characterized by perfect competition. But
if, as in the present study, the main purpose is to examine the influence of
investment in human capital on earnings determination and interpersonal
earnings differentials and not to explain overall earnings variance, then the
human capital theory of earnings determination can be seen to offer a most
suitable framework.

Specifically, this study analyses, within the human capital framework,
individual earnings differentials in the Finnish labour market and the impact
and importance of investment in human capital in explaining the observed



earnings dispersion. In other words, the human capital aspect will receive
the most emphasis in the analysis, although attention will also be paid to
other personal and job characteristics that can be expected to contribute to
the explanation of earnings variability across individuals.

Since the analysis concerns both male and female employees and because
the working history as well as the occupational and industry structures of
men and women are known to differ substantially, differences in the
earnings effects of human capital across genders will be strongly at issue
throughout the study. The analysis of individual earnings and, especially,
of female earnings also diverts attention to questions of self-selection, i.e.
of non-randomness in the allocation of individuals, not least when it comes
to labour force participation and occupational and sectoral status while
working. The potential presence of selectivity bias arising from this type of
decisions may seriously distort the estimated earnings effects of the personal
and job characteristics under study if not properly accounted for in the
estimations. Apart from the gender aspect, special attention will therefore
be paid also to problems of selectivity bias in the estimation of earnings
equations from individual data.

These aspects are analysed from different points of view in four empirical
essays of the study. The cross-sectional micro-data used come from the
Finnish Labour Force Survey for 1987 conducted by Statistics Finland. The
year 1987 is chosen because it is the first and, until recently, only year for
which the labour force surveys have been supplemented with income data
from the tax rolls. The corresponding data for 1989 became available to the
author only in August 1992. Although the labour force survey database does
not provide longitudinal data, it is preferred to Population Census data
mainly because it comprises additional information of vital importance in
human capital earnings analysis not available in Finnish census data. As
will become evident, the existing empirical evidence on interpersonal
earnings differentials in Finland relies heavily on census data.

The next chapter gives a schematic presentation of the human capital
earnings function and the major assumptions underlying the theory. Be-
cause of the vast literature on the Mincer earnings model, the theoretical
framework employed in the study is presented in a concice way.

Chapter IIT analyses the impact of human capital as well as of other personal



and job characteristics on the observed earnings dispersion among all
employees in the Finnish labour market and separately for male and female
employees. As emphasized above, the focus is on the magnitudes and
significance levels of the estimated earnings effects of various proxy
measures of human capital, primarily formal education, general and specific
work experience, and participation in formal on-the-job training pro-
grammes.

Chapters IV and V deepen the analysis of Chapter III in the sense that much
the same analysis is undertaken for different occupational social status
categories, on the one hand, and for the private and public sectors, on the
other. In particular, Chapter IV examines the importance of occupational
status in explaining the observed earnings dispersion in Finland, with
emphasis on displaying the role of interaction effects between human capital
and occupation. The crucial question then is to what extent the estimated
coefficients of the included occupation indicator variables reflect, in effect,
an indirect earnings effect of formal schooling arising from the influence
of especially vocational education and training on the individuals’ occu-
pational attainment. Hence, these interaction effects are of interest because
they might provide useful insights about the functioning of the Finnish
labour market and, especially, about the role in earnings determination of
the individuals’ positions in the occupational hierarchy.

Chapter V focuses on similarities and dissimilarities in the earnings struc-
ture of the private and public sectors in Finland. The private/public-sector
earnings structures have, in recent years, received much attention in the
international literature mainly because of the rapid increase both in employ-
ment and in relative earnings in the public sector during the past few
decades. Moreover, the question has been raised whether this development
has resulted in a situation where the public sector has come to compete with
the private sector for educated labour for, especially, non-manual jobs by
paying equally high or even higher returns on investments in human capital.

The empirical analysis presented in Chapter VI concerning human capital
and industry wage differentials in Finland complements the analysis in
Chapter III to the extent that the relative weight of the individuals’ industry
affiliation in explaining earnings differentials is examined in more detail.
A high/low explanatory power of the individuals’ industry affiliation rela-
tive to that of differences in the personal and job characteristics of the labour



force in different industries would point to a more/less rigid earnings
structure in Finland than in many other countries.

Chapters III-VII are each written as independent parts of the study. In other
words, the reader need not follow the structure of the study but can jump
straight to the chapter that seems to be of most interest to him or her.
However, the inevitable disadvantage of this preferred approach is that the
text suffers from some degree of repetition, mainly when it comes to data
and model specifications.

Chapter VII examines in detail the cross-sectional micro-level data under-
lying the empirical analyses reported in Chapters III-VI. It also offers
complementary as well as comparative empirical evidence on earnings
determination in support of the definitions of variables used in the estima-
tions and of the sorting and construction of the final estimating data. Thus
the chapter will provide an answer to many of the questions concerning the
underlying data that may arise while assessing the empirical evidence
reported in the preceeding chapters.

Chapter VIII, finally, summarizes the empirical results reported in Chapters
III-VI with emphasis on findings that hopefully will inspire further research
in Finland on the important topic of human capital and earnings.



CHAPTERII

HUMAN CAPITAL EARNINGS FUNCTIONS:

A THEORETICAL FRAMEWORK

ABSTRACT:

In early studies of the marginal rate of return to education, the functional form of
the statistical earnings function was commonly allowed to be dictated by available
data. Using the pioneering theories of investment in education and on-the-job
training postulated in the early 1960s, Mincer in 1974 launched an empirical
specification of the earnings function which is now widely referred to as the
standard human capital earnings function. Since there is a vast body of literature
on the Mincer earnings model, this chapter gives only a schematic presentation of
the function and the major assumptions underlying the theory. The organization
and contents of the chapter reflect its primary purpose, namely to serve as a brief
theoretical background for the empirical estimations of human capital earnings

functions on Finnish Labour Force Survey datareported and discussed in Chapters
I11-VII of this study.



1. INTRODUCTION

The issue that has clearly dominated the human capital literature is that of
earnings differentials by age and education. In fact, the prime application
of the earnings function is to the study of the effects of investment in
schooling and on-the-job training on the level, pattern, and interpersonal
distribution of life cycle earnings originating in the pioneering work on
human capital by Becker (1964,1967,1975), Becker & Chiswick (1966),
Ben-Porath (1967), and, especially, by Mincer (1958,1962,1974).!

The basic assumption underlying the human capital methodology is that
any increase in educational attainment, i.e. accumulation of human capital?,
creates human capabilities and therefore causes an increase in labour
productivity. In particular, education and training are described as invest-
ment or production processes that turn unskilled into skilled labour.> And
with greater knowledge individuals are assumed to be able to act more
efficiently in different circumstances including those at work, that is they
will be more productive.

This accumulation of human capital is thought to be fully reflected in the
market wage received by the worker, which is assumed always to equal the
value of the worker’s current marginal productivity. The belief underlying
the human capital view thus is that the labour market for educated workers
operates in accord with the precepts of competitive economic analysis.
Accordingly, persons with identical human resources are assumed to be
equally paid. Likewise, the allocation of labour is assumed to be determined
by the market wages of the different educational categories, and the adjust-
ments on the labour market are supposed to take place solely through
changes in wage levels. A further implication is that the individuals make
all their decisions - including their educational choices -under full informa-
tion. In other words, education does not provide individuals with more
information, it merely improves their human capabilities.

But the human capital view has also been subject to a variety of criticisms.
The sceptics most frequently argue that earnings differentials overstate the
relative productivity of workers who differ in education. Indeed, the rather
extreme screening or filter hypothesis completely disregards the productive
value of education. Instead it is argued that the main (only) role of education
is to provide information about the individuals’ innate abilities by distilling



the talented upwards in the society and to award them a quality label, the
diploma. This information is, in turn, used by employers in their hiring
policies.

Less extreme in its critique 1s the sorting hypothesis, the essense of which
is that the effect of education on earnings consists of both productivity and
signalling components. Hence, according to the sorting argument education
both provides information about workers’ abilities and affects these abili-
ties. In other words, since individuals are assumed not to have perfect
knowledge of their ability, education informs not only the employers but
also the individuals themselves about their actual capabilities.*

There is, however, a profound difference between the human capital and
sorting theories in the view of the productivity fostering role of education.
More precisely, the sorting theory states that the marginal productivity of a
worker is linked to the occupation and not to the worker as in the human
capital theory; that is, the skill structure of the work force has to be adjusted
to fit the (given) job structure, and not vice versa as in the human capital
theory. As a consequence, earnings differentials between individuals with
identical capabilities may arise from differences in occupational status,
leading to differences in productivity and, therefore, in pay.

A further implication of the assumption that productivity and earnings
levels are linked to the occupation and not to the worker is that educational
categories are ranked differently for different occupations; i.e., a high level
of education is no self-evident key to any occupation as in the human capital
theory. This ranking may change, however, if the relative supply of edu-
cational categories changes. And since workers compete for jobs mainly
with their relative productive characteristics and not with the wage level as
in the human capital theory, they have reason to improve their capabilities
continually through on-the-job training.

In other words, the sorting theory posits that formal schooling and various
background variables are the spring-board to employment, and that produc-
tive qualifications necessary for a continued career can be achieved only in
the labour market through experience and training. This interpretation of
on-the-job training is to be compared with the human capital view, accord-
ing to which on-the-job training gives rise to both general and specific
human capital. General human capital is thereby thought to be identical with
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the homogeneous human capital accumulated by investing in formal edu-
cation, i.e. it increases the overall productivity of the employee. Specific
human capital, on the other hand, is seen to be productive only in that
particular firm in which it is created and is therefore lost when moving to
another firm.’

Ideally, the direction of causation between investment in human capital and
worker productivity would be determined by empirical tests. Given the
experimental data, the determination of which model is correct is perfectly
straightforward. Such data are not available, however. The consequent
difficulty in developing clearcut tests of signalling/screening versus human
capital interpretations of human investment therefore partly explains why
the empirical literature on this issue is neither extensive nor very convinc-
ing. Willis (1986), for instance, argues that so far the main empirical tactic
of any promise in this field rests on an attempt to classify occupations in
terms of an a priori view about the degree to which individual-level
productivity in those occupations is observable.

The general conclusion that can be drawn is that neither the studies focusing
on the direct productivity nor those focusing on signalling/screening have
yielded definitive empirical results. Education does have a positive impact
on productivity but it is less obvious whether its impact is close to the wage
differential between workers who differ in education. Nor can the existence
of screening effects be ruled out. On the contrary, in a recent Swedish study
it is concluded that although there is no obvious way to differentiate
empirically between the different hypotheses, some degree of screening is
undoubtedly present especially in higher education (Bornmalm-Jardelow,
1988).

Nevertheless Freeman (1986), for example, concludes that since no empiri-
cal study has found the signalling/screening effects to be a major factor in
the demand for education, the findings can be seen to support the human
capital view. Similar thoughts are expressed by Willis (1986), who doubts
"that the signalling hypothesis will receive a convincing test against the
conventional human capital theory because of the inherent identification
problem" (p. 598).

The rest of this chapter focuses almost entirely on the human capital theory
of wage determination. The standard human capital earnings function is
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outlined in Section 2. However, since there is an extensive body of literature
on the Mincer earnings model, the derviation of the function is presented
only schematically and only some major assumptions underlying the theory
are pointed to. In Section 3, the earnings function is extended to include
investment in specific human capital as measured by seniority (tenure).
Alternative theoretical explanations of the earnings-seniority relation are
also briefly discussed. The organization and contents of the chapter reflect
its primary purpose, namely to serve as a theoretical background for the
estimations of human capital earnings functions on Finnish Labour Force
Survey data for 1987 reported in Chapters III-VII of this study.

2. THE STANDARD HUMAN CAPITAL EARNINGS
FUNCTION ¢

In early studies of the marginal internal rate of return to education, the
functional form of the statistical earnings function was commonly allowed
to be unrestrictedly dictated by available data. In fact, when micro-level
data were used, the regression specification chosen was simply that which
best fitted the data.

Using the theories of investment in education and on-the-job training
pioneered by Becker (1964) and Mincer (1958,1962) in an attempt to restrict
the functional form of the human capital earnings function, Mincer in 1974
launched an empirical specification of the earnings function which was also
intended as an approximation to the mostly unknown, precise functional
form for the life cycle earnings path implied by optimal human capital
investment models initiated by Ben-Porath (1967).” The Mincer earnings
model is based, however, on rather strong assumptions, the most decisive
of which are briefly commented upon in the following derivation of the now
standard specification of human capital earnings functions.?

To begin with, Mincer makes the simplifying theoretical assumption that
the employees acquire solely homogeneous human capital through their
investments in education and on-the-job training. In other words, an em-
ployee having acquired a given amount of skills is assumed to be equally
productive as any employee holding the same stock of human capital, i.e.,
their stocks of accumulated human capital consist of an equal number of
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homogeneous efficiency units of labour.® All employees can consistently
be regarded as perfect substitutes in production at rates proportional to their
endowment of efficiency units. The assumption implies that the acquired
human capital as well as any increase in it will influence the employee’s
productivity by the same amount irrespective of the type of work done or
the employer for whom it is done.

Following Becker’s (1962,1964) pioneering distinction between general
and firm-specific skills'?, this assumption abstracting from occupational
skills has two interdependent implications when, as in the human capital
theory, the labour market is assumed to be characterized by perfect com-
petition. First, the employee will have to pay all the costs of his/her training.
If the firm is to finance the training, the employee has to accept that his/her
wage is reduced below his/her marginal product during the training period.
The firm thus implicitly charges the employee for the costs of the training,
and the employee is willing to pay that price, because the increase in his/her
stock of human capital following from the investment will increase his/her
productivity and therefore also future earnings. Secondly, the competitive
labour market guarantees that the employee alone receives the returns from
his/her accumulated investment in training. If the firm tried to capture some
of the returns from the employee’s training investment, there is always
another firm willing to hire the employee at a wage which reflects the full
value of his/her stock of homogeneous human capital.

For simplicity Mincer further treats the rate of return to investment in human
capital as a constant for the individual, implying that a change in the
individual’s investments does not affect his/her marginal and thus also not
his/her average rate of return. Put differently, any additional investment in
human capital is seen to have the same proportional effect on the in-
dividual’s earnings at all experience levels. Graphically, the profiles of log
earnings againstexperience are taken to be approximately vertically parallel
for all schooling groups. This assumed independence between schooling
and experience allows the human capital earnings function to be written in
the weakly separable form.!!

Mincer then combines this key assumption of a constant individual-specific
rate of return with an assumption about the time path of human capital
investment over the individual’s life cycle similar to that in models of
optimal human capital accumulation. These optimization models com-
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monly assume, however, that faced with a given market rate of interest, the
individual will choose to invest in schooling and post-school training so as
to maximize the present value of lifetime earnings. Mincer, on the other
hand, treats the individual’s investment in human capital as determined
exogenously, an approach which Willis (1986) argues to be definitely
inconsistent with the above-mentioned maximization hypothesis.!?

Specifically, Mincer assumes that the individual begins with an exo-
genously given stock of human capital at the age of school entry.!? Let
HC(0) denote the initial human capital embodied in the individual when
entering school. Schooling is regarded as a full-time activity - i.e., the
individual devotes all of his/her time and capacity to investment in educa-
tion, the reasoning being that, because of the high rate of return and the long
payoff period, it pays for the individual to specialize completely in accu-
mulating human capital. For each year of schooling the individual reaps a
constant rate of return (r).1* When this i individual leaves school after S
years of schooling, his/her earnings capacity will amount to!>

()  HC(S)=HCQO) e

assuming that potential earnings forgone are the only costs (i.e. the assumed
value) of education to the individual.'® This simplifying assumption, com-
monly dictated by a lack of data on individual schooling costs, goes in fact

back to the early studies of the internal rate of return to education in the
1960s.

Given that the individual makes no further investment in human capital after
leaving school, his/her earnings capacity will equal actual (net) earnings,
i.e. HC(S) = EARN(S). In other words, disregarding the potential presence
of human capital depreciation and the possibility of costless learning, the
individual’s life cycle earnings profile will be horizontal at a value of
EARN(S). Taking natural logarithms of eq. (1) gives the log-linear school-
ing-earnings relationship often referred to as the Mincer schooling model

(2) INEARN(S) = InHC(0) + 7S .

A definitely more realistic assumption about the individual’s post-school
investment behaviour, however, would be to presume that the individual
continues to invest in human capital after having completed school. In other
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words, when entering the labour force the individual will most probably
allocate his/her earnings capacity between further investment in human
capital, i.e. on-the-job training, and earning. Suppose that in the first year
of work experience, the individual devotes a fraction of I(0) of his/her
earnings capacity to training investment, ieaving only 1 - I(0) for work.
Assuming for the moment that the rate of return to post-school investment
is the same as that to schooling, the immediate growth in the individual’s
earnings capacity due to this investment would be rI(0). With equal amounts
of on-the-job investment in each year, the individual’s potential earnings
after EXP years of work experience since the completion of school would
amount to

(3) HC(EXP) = HC(S) + 3. rl(7)

=1

and, when translated into continuous time, to

[P wiyae
(4) HC(EXP)=HC(S) e"0 .

It seems unlikely, though, that the individual continues to invest the same
fraction of his/her earnings capacity in human capital throughout the
working lifetime, the main reason being that human capital investments
undertaken later in life have a shorter payoff period. Hence, if the individual
can be assumed to choose to invest in human capital so as to maximize the
present value of lifetime earnings, then there is most certainly a tendency
for the amount of investment to decline over time. Indeed, the wealth
maximization hypothesis posits that the use of work time for human capital
accumulation towards the end of working life cannot be regarded as an
investment but is rather showing that the employee enjoys studying, i.e.
treats education as a consumption good.

In particular, Mincer assumes that the amount invested in post-school
training tends to decline linearly over the individual’s working life from the
initial value of I(0) at the beginning of the work career to a value of zero at
the end of the career'’, i.e. at retirement. Accordingly, instead of treating
the time path of post-school investment as a constant as in egs. (3) and (4),
it is written in the linear form
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(5) I(EXP) = I(0) — %)l EXP,

where y 1s the length of the individual’s working lifetime. For simplicity, y
is not related to the individual’s years of education. The shrinking fraction
of earnings capacity invested in human capital is reflected in a slower
growth in the individual’s human capital stock and thereby also in a slower
rate of growth of potential earnings. Specifically, rewriting eq. (4) using eq.
(5) yields

(EXP ~ 1(0)
(6) HC(EXP)=HC(S) e 'Io oy~ Cy y8e

which after integration gives

ri(0)

rI(0)EXP — %

(7) HC(EXP) = HC(S) e EXP

Subtracting the costs of human investment, i.e. the fraction of potential
earnings forgone, C(EXP) = I(EXP)HC(EXP), from the individual’s earn-
ings capacity as defined in eq. (7) gives his/her actual disposable earnings
after a total of EXP years of labour force experience

(8) EARN(EXP) = HC(EXP) — C(EXP) =[1 — I(EXP)|HC(EXP) .
Inserting eqs. (1) and (7) into eq. (8) and taking natural logarithms yields
9 InEARN(EXP) = In[1 — I(EXP)] + InHC(0) + rS

1(0
+ rI(0)EXP — %(y—) EXP? .

Alternatively, if the individual’s rate of return parameter on schooling
investments, 1y, is allowed to differ from the corresponding parameter on
post-school investments, rpyp, then eq. (9) may be written in the form

(9')  IMEARN(EXP) = In[1 — I(EXP)] + InHC(0) + r.S
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rgxpl(0)
2y

+ rpypl(0)EXP — EXP?.

When the first term on the right-hand side of eq. (9) is further approximated
by a second-order Taylor expansion, i.e. by

I(EXP)>

(10) In[1 — I(EXP)] = —I(EXP) — 5

the earnings function, with the indicies referring to the i individual still
suppressed, may be written as

1(0)2
2

(11)  InEARN(EXP) = InHC(0) + S — 1(0) —

(rd + &%)

+ [rI(0) + & + I(0)0] EXP — 5

EXP?,

where 0 = 1(0)/y, that is, the rate at which the post-school investment ratio
is supposed to decline over the individual’s working career.!8

Also in eq. (11), a distinction between the rate of return to schooling and
the rate of return with respect to on-the-job training similar to that in eq.
(9°) above can be undertaken. This will not, however, provide a direct
estimate of rgyp. Instead, if some kind of estimate of the average rate of
return to a year of work experience is to be obtained using that approach,
specific assumptions need to be made about the time path of post-school
investment in eq. (5)." The estimate of 1y, obtained in this manner may,
as a consequence, be incorrect. But the estimate is to be interpreted with
caution not only because it can be criticized for being based on more or less
uncertain assumptions. More important, as pointed out earlier, the standard
human capital earnings function disregards the possibility of a relationship
between schooling and the amount and rate of return vis-a-vis on-the-job
training. Below a less restrictive approach to estimating the rate of return
to post-school investment is briefly discussed.

The widely-used econometric approximation of the life cycle earnings
profile of the i" individual portrayed in eq. (11) implies the following
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relationship between the natural logarithm of earnings and the human
capital productivity proxies of years of schooling and years of labour force
experience:20

(12)  InEARN,= 0+ S, + 0 EXP, + 0,EXP? + €, i=1,..N

where the schooling coefficient (o) provides a direct estimate of the
average level of the internal rate of return to education in a population of N
individuals. In this particular regression specification, the marginal rate of
return to schooling is assumed to be constant: each additional year of
schooling is assumed to yield the same pecuniary return. The quadratic
experience term is included to capture the concavity of observed ex-
perience-earnings profiles, implying that a priori o, > 0 and o; <O.

Lack of data on the actual work experience of each employee forced Mincer,
however, to use a proxy for experience calculated by transforming the
employees’ age into the potential length of their total work experience
(EXProt).

(13)  EXP,~ EXP' =AGE, - S, - PRES,

where the years of schooling are assumed to begin at the age when school
starts, PRES (typically at age 6, in Finland at age 7). The proxy in eq. (13)
is based on the assumption that the individual enters the labour force
immediately after having completed schooling (at age S + PRES) and is
continuously employed. Hence, if either condition is not fulfilled, the
transformation formulae will overestimate the individual’s true labour
market experience.

The Mincer earnings function has been used in a vast number of studies of
educational wage differentials and the life cycle pattern of earnings. The
strength of the function 1s reflected, inter alia, by the fact that virtually all
these studies reveal important empirical regularities in educational earnings
differentials and the life cycle pattern of earnings despite the considerable
differences between the societies investigated and the various time periods
concerned. But simultaneously it is quite remarkable that the Mincer
earnings function works so well, considering the rather strong assumptions
on which the theoretical framework is based.
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Furthermore, comparison of egs. (11) and (12) reveals an important short-
coming of the empirical model specification: it treats the rate of return to
human capital, r, the individual’s initial earnings capacity, HC(0), the
fraction of capacity invested in post-school human capital, 1(0), and thus
also O as unobservable individual-specific constants. Put differently, the
earnings function in eq. (12) is written as if everyone had the same values
of these parameters. Hence, to the extent that the parameters differ across
individuals because of differences in ability or family background (or any
other unobservable variable affecting human capital investment behaviour),
the effects are captured by the error term, €.

The omission of interpersonal ability differences thus indicates a possibility
that the standard human capital earnings function does not measure cor-
rectly the opportunity set faced by the individual. If ability differences are
likely to influence the marginal internal rate of return to human investment,
then also the choice of schooling will vary across individuals; individuals
with high ability will on average choose higher levels of schooling because
of their larger capacity to translate investments in human capital into higher
productivity compared with low-ability individuals. In that case, the re-
sidual (€) will be positively correlated with the schooling variable (S), and
the estimated rate of return to education will, as a consequence, be upward
biased. Put differently, the estimated earnings function will be subject to an
ability bias caused by self-selection, which overstates the incremental
earnings an individual of certain ability would gain through additional
investment in schooling.?!

Also family background factors have frequently been regarded as important
determinants of the distribution of investments in education across individu-
als. But it has also been hypothesized that where there is widespread public
subsidisation of education evening up the educational opportunities of
children from different home environments, family background should not
have much impact on educational decisions. The logic then is that with equal
educational opportunities, observed differences in education are due only
to differences in the demand for education, which may in turn be explained
by varying ability.?? All in all, adjustment for this potential selectivity bias
problem requires that the individuals’ educational choices can be deter-
mined endogenously, that is, on the basis of expected income and other
relevant explanatory factors (e.g. Maddala, 1983). Because of a lack of
appropriate data, this approach is fairly rare in empirical work.?3
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But in contrast to what would be expected from the theoretical arguments
given above, empirical evidence clearly indicates that simple human capital
earnings functions allowing only for exogenously given investment in
human capital, thus omitting ability and family background factors and the
consequent selectivity bias problem, do contribute to the explanation of
interpersonal earnings variance. Indeed, average rates of return to education
adjusted for ability, either by including explicit measures of ability in the
earnings function or by estimating the return to schooling from data on twins
or siblings, have been found to largely fall within the same range (some 5
to 10 per cent) as unadjusted rates of return. In fact, it has been argued that
allowance for ability can be expected to reduce the rate of return by at most
50 per cent.?* Based on this evidence, Siebert (1990) concludes that "the
main role of ability is in determining the acquisition of education, not in
influencing the rate of return to education once it has been acquired" (p.
35).

In a newer approach, attempts are made to create instruments for schooling
that are uncorrelated with ability. Studies using this approach report no
omitted-ability bias in the estimated return to schooling, or a downward
rather than an upward bias in the estimates (e.g. Angrist & Krueger
(1991,1992) and Angrist & Newey (1991)). These mixed results have
prompted a reexamination of evidence, which emphasizes the potential bias
arising from measurement error in schooling. Thus Ashenfelter & Krueger
(1992) find, when adjusting for both omitted-ability bias and measurement
error in schooling, that the OLS return to schooling is actually biased
downward, rather than upward. In contrast, Blackburn & Neumark (1993),
when considering the same sources of bias, conclude that "our results show
that one can address issues of omitted-ability bias, measurement-error bias,
and endogeneity bias, and still conclude that OLS estimation ignoring
unobserved ability overstates the economic return to schooling" (p. 23). The
controversy of this debate on omitted-ability bias may finally be illustrated
by a recent statement made by Rosen (1992): "As an empirical matter,
’ability bias’ is small" (p. 160).

Likewise, home environment has also not been found to have a decisive
influence on individuals’ earnings after school (see e.g. Siebert, 1990).
Results reported by Bishop (1991) point in the same direction. His findings
indicate that the genetic inheritance approximated by various family back-
ground variables has no direct effect on earnings.
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A further question closely related to ability is whether it is reasonable to
assume, as in the Mincer earnings function, that the rate of return to
post-school investment is independent of the rate of return to schooling.
Suppose that individuals with more education gain more from post-school
investment than less educated individuals, i.e. they have a higher rate of
return on their on-the-job investments. This would occur if ability were
positively correlated with education so that individuals on a higher edu-
cational attainment level learned more quickly also on the job. In fact,
empirical evidence does seem to indicate that post-school returns tend to
increase with schooling (e.g. Psacharopoulos & Layard, 1979).

In that case, forcing the regression to have exactly the same profile with
respect to post-school investment for all schooling groups, except for a
vertical shift, would give an incorrect estimate of the returns to on-the-job
investment and an overestimation of the returns to schooling. One simple
way of approaching this problem would be to allow post-school investment
to depend on schooling by supplementing the standard human capital
earnings function with an interaction term, S-EXP.

Psacharopoulos & Layard (1979), for example, augment the Mincer earn-
ings function with a whole set of interaction terms: S-EXP, S2EXP, S-EXP?,
S2.EXP?. Using this framework they were able to compute the average rate
of return to training investment and simultaneously check if the rate of
return to education does equal the rate of return to post-school investment.
McNabb & Richardson (1989), however, criticize this approach for impos-
ing an arbitrary structure on the nature of the interaction between levels of
schooling and rates of return to experience, and for making the interpreta-
tion of the estimated returns to schooling and experience difficult. A
superior approach, they argue, would be to estimate the earnings effects of
experience for different schooling groups, on the one hand, and the returns
to schooling for different levels of experience, on the other.

The human capital theory further disregards any risk associated with
investment in human capital. In reality, however, uncertainty arises for a
variety of reasons, such as uncertainty about the length of life, the market
conditions that will prevail and the actual returns that wili be received during
the individual’s lifetime. Low & Ormiston (1990), for example, show using
U.S. data that failure to account for risk consideration produces biased
estimates of the rate of return to education. In particular, they find that
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"when both risk and risk aversion are taken into account, the rate of return
to schooling is up to 90 percent lower than traditional estimates" (p. 1125).%
This research approach is, however, only in its infancy, for which reason
existing empirical evidence should be interpreted with great caution.

Before turning to the next section it might be appropriate to point to some
further aspects not yet discussed, which may also give rise to difficulties
when interpreting estimated rates of return to schooling. First, the above
analysis is made only in pecuniary terms, thereby omitting the eventual
impact of the non-pecuniary benefits and disbenefits associated with differ-
ent jobs. This may bias the obtained estimates of the rate of return to
education. Specifically, the average returns will be underestimated if there
are compensatory payments for working conditions but no allowance made
in the regression for such compensating differentials. Although the availa-
ble data rarely allow such aspects to be taken into account, there is
convincing evidence on the existence of differentials both as regards
physical working conditions and with respect to fringe benefits.?

In addition to this, there is the question of the difference between the rate
of return to investment in education reaped by the individual and the rate
of return received by the society from that very same investment. Social
returns will differ from private returns if there are differences between the
private and social costs of schooling due to public subsidisation of education
and/or between the private and social benefits of schooling because of the
taxation of earnings. Generally when calculating the private rate of return,
earnings are net of taxes and, because of public subsidies of direct schooling
costs, forgone earnings are the only costs of education individuals are seen
to incur.?’ In contrast, social rates of return include all direct costs of
schooling and use before-tax earnings.

But in comparing estimated private and social rates of return to education
for different countries, Psacharopoulus (1981) found that the impact of the
tax system is generally more or less negligible; the estimated tax rates tend
to be approximately proportional. Instead, most of the difference between
the two rates of return could be ascribed to the direct costs of schooling.
This implies that by computing social rates of return to education the
analysis can be extended to issues raised by public subsidisation of educa-
tion in general and to the correct amount and composition of the subsidy in
particular.
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Only by making the simplifying assumptions that (1) forgone earnings are
the only costs of schooling, (2) the individual enters the labour force
immediately after completing school at age PRES + S, and (3) the in-
dividual’s years of schooling do not influence his/her working life of y
years, can the obtained estimates be taken to reflect both the private and the
social rates of return to schooling. As indicated above, these assumptions,
among others, play a crucial role in deriving the standard human capital
earnings function. Moreover, the use of these conventional assumptions is
still today commonly dictated by the limitations set by available micro-level
databases.

Finally, it may be noted that since the human capital model treats the costs
of forgone earnings as an investment, the estimates of the private rate of
return to education can be broadly compared with the rates of return on
comparably risky physical investments (as well as with the market interest
rate). But in comparing rates of return to schooling with returns on equally
risky physical capital due allowance should be made for the fact that, as
pointed out earlier, the estimated returns to formal education may be subject
to various biases.?® Therefore, estimates slightly exceeding or falling short
of this comparison standard are generally to be regarded as being of a
plausible order of magnitude and thus to corroborate the model. If, on the
other hand, the estimated rates turn out to be much lower than the returns
on physical capital, there is likely to be a tendency to overinvest in
education, This may be due in part to consumption aspects and in part to
screening effects involved in the individuals’ educational decisions.

3. THE SEGMENTED HUMAN CAPITAL EARNINGS
FUNCTION

As pointed out earlier, one of the key assumptions underlying the Mincer
human capital earnings function is the employees’ acquisition of solely
general human capital. And since any general capital will- by.definition raise
the potential productivity of workers to the same extent in all firms,
including the firm providing it, the acquired skills will be fully transferable
across jobs. In a labour market characterized by perfect competition, the
workers will, as a consequence, both pay the costs and reap the returns from
the investment. A further implication is that there is no reason for the



23

workers to change their investment behaviour when moving to another job.

In contrast, specific human capital raises the worker’s potential productivity
only within the firm providing the training. Hence, in contrast to the general
human capital approach, the individual’s decisions on post-school invest-
ment and thus his/her life cycle earnings will be influenced also by the
conditions within the given firm. This joint dependency of the productivity
of specific capital on both the worker and the firm implies that the two agents
should agree on sharing costs as well as returns so that each would suffer a
loss if the employment relationship ended. However, as pointed out by
Willis (1986), "Becker was unable to provide a theory of the factors that
determine the worker’s and the firm’s shares...[and thus]...to derive the
implications for the life cycle pattern of worker earnings" (p. 594).

Therefore, a widely-used approach within the general human capital frame-
work for empirically assessing the influence on earnings growth of invest-
ment in specific capital has been to simply introduce into the standard
human capital earnings function the employee’s length of employment with
the current employer, i.e. his/her seniority (tenure). In other words, the years
of experience with the same employer are assumed to reflect the specific
human capital acquired by the employee.

This simple way of extending the standard human capital earnings function
to include also specific capital tells little, however, about the work history
of the individual. In particular, Holmlund (1984), among others, emphasizes
that since firm-specific training is by definition non-transferable, it may be
expected that the returns to on-the-job training outside the current job are
lower than to human investment undertaken at the current job. Discontinui-
ties in the employee’s life cycle earnings due to job switches are therefore
most likely to occur.

Moreover, it has been suggested that, because of individual optimizing
decisions, the amount the individual is willing to invest in (specific) human
capital at each job will depend on the expected duration of the job (Borjas,
1981). Specifically, given that the job offers suitable training opportunities,
the individual will carry out his/her investment plans only when the job is
considered to be of a certain duration. Even older employees could therefore
be expected to invest in human capital if they have recently changed jobs.
Hence, the individual’s investment activities need not necessarily decline
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monotonically over the life cycle, as assumed in the Mincer earnings
function. Instead, the typical employee’s human investment path can be
assumed to have a saw-tooth pattern; the individual’s accumulation of
specific capital declines as the expected remaining time at the job ap-
proaches zero, but moves upwards when the individual takes on a new job.
The amount of the jump is, in turn, most likely related to the expected
duration of the new job. With increasing age, however, job shifts tend to
become less frequent and the expected remaining time at the job shorter.
Siebert (1990) therefore argues that the investment behaviour of the em-
ployee may nonetheless have a declining age profile.

In the following, the standard human capital earnings function is modified
to take account of these kinds of arguments. More exactly, both specific
training and job mobility effects are introduced into the earnings function
by incorporating the work history of the individual into the equation. But
instead of supposing that the individual’s career comprises a total of j jobs,
the earnings function that is to be derived makes a distinction between two
segments only: one corresponding to current job experience and the other
to all previous job experience. The restriction of the model to two segments
only is dictated by the labour force survey data employed in the subsequent
empirical analyses; the data set merely provides information on total years
of work experience and years of experience with the current employer.

Following Holmlund (1984), the expression for the individual’s earnings
capacity in eq. (4) above may now be written

7 o jSENIC(t)dt+rP J’PREEXPIP(t)dt
(14)  HC(EXP)=HC(S) e’ ] ,

where I and I reflect the fractions of the employee’s earnings capacity
invested in human capital in the current job (SEN) and prior to the current
job (PREEXP = EXP - SEN), respectively. The rates of return correspond-
ing to these investment ratios are given by r and 1.

Eq. (14) thus offers a possibility to determine to what extent the individual’s
Anwninaga ~onanitor danmanda An tha cmnrint Aafaond tha wvatirseno 4 v nnm ~Annmital
cal 1111150 \/CLLJCLL/J.L)’ U\/PUJJ.UD UIll LU AlllVUUlit Ul allu L1C 10LULLD LU 11uliiall L,apucu
accumulated within the current job, on the one hand, and prior to the current
job, on the other. As before, it is assumed that there is a tendency of the
initial amount of post-school investment, I(0), to decline linearly over time.
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This assumption is thought to hold not only over the life cycle but also
within jobs. Specifically, this means that

I,(0

(15)  I,=I,0) - ) PREEXP = I,(0) — 8 ,PREEXP

10)

(16)  1.=140)- SEN =1,0) — 8 SEN ,

where the initial post-school investment ratio at the current job, I1-(0), is
seen to be a decreasing function of work experience acquired prior to this
job, 1.e.

(17)  I.0)=0— QPREEXP .

The definition of I-(0) in terms of previous work experience implies an
investment behaviour consistent with optimal human capital models. In
particular, eq. (17) indicates that for persons with continuous labour market
participation, initial human investment ratios are lower for jobs started at
higher ages. Moreover, by using the definition in eq. (17) no assumptions
are needed about the actual investment opportunities associated with each
job. If investment opportunities vary across jobs, the employee can still
obtain the desired initial investment ratio by simply choosing that job which
offers the most suitable training characteristics.

Inserting eqs. (15)-(17) into eq. (14) gives

_[SEN PREEXP — 6 ~t)d| p J'PREEXP I1-(0) — &,0)d
(18)  HC(EXP)=HC(S)e ¢ ©7° =8chde+ rp | T Up(0) = 8piyr

b

which after integration takes the form
(19) HC(EXP) =

r F'pO
C PP
SEN2 + rPl P(O)PREEXP -3

2

rcOSEN — r ~oPREEXP - SEN — PREEXP>

HC(S) e

The employee’s actual earnings are obtained after subtracting the costs of
post-school investments at the current job, i.e.
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(20) EARN(EXP) = (1 -1, )HC(EXP) .
Inserting egs. (1) and (19) into eq. (20) and taking natural logarithms yields

(21)  IMEARN(EXP) = In(1 — 1) + InHC(0) + rS + r .OSEN

¥ -0
= C2 € SEN? + rp1(0)PREEXP

rpop s
g PREEXP*+ r . QPREEXP - SEN .

When further using a second-order Taylor expansion to approximate
In(1 - I.)%, we arrive at

62
(22)  INEARN=InHC(0) + S~ 6~ + (r0+ 8¢, G8)SEN

(0, + 0%)
B 2

SEN? + (rp[,(0) + @ + 6Q)PREEXP

e (rp0p + 9%
2

PREEXP? — (r ¢ + ©0)PREEXP - SEN .

It is evident from eq. (22) that estimates of this segmented human capital
earnings function will not allow the rates of return and investment ratios
with respect to the individual’s work history to be readily identifiable. Some
interesting tests may nevertheless be undertaken. Thus, in deriving eq. (22)
it was assumed, inter alia, that the initial investment ratio at the current job
is a decreasing function of experience acquired via previous jobs. If such a
relationship does not exist, i.e. ¢ = 0, then the coefficient of the interaction
term, PREEXP-SEN, will not be significantly different from zero.

Holmlund (1984) also points to the possibility of testing whether the rate
of return to human investment as regards the current job really exceeds the
rate of return received in previous jobs. However, in order to test this
hypothesis it has to be further assumed that job mobility does not influence
the individual’s investment behaviour. In other words, we are forced to
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reintroduce the simplifying assumption of eq. (7) used in deriving the
standard human capital earnings function.?? In that case, eq. (22) is modified
to the form

1(0)?
(23)  InEARN(EXP) = InHC(0) + S — 10) - =
(rc0+ 8%
+ (rcl(0) + 8 + I(0)8)SEN — ——— SEN?
(rp0 + 8?)
+ (rpl(0) + & + I(0)3)PREEXP — ~—-——" PREEXP?

2

— (r0+ &?)PREEXP - SEN .

From eq. (23) it is obvious that the hypothesis r > 1, is supported if the
coefficient on seniority exceeds the coefficient on previous work experience
and if the absolute value of the coefficient on seniority squared exceeds the
absolute value of the coefficient on previous experience squared.

Thus, in analysing earnings differentials not only total work experience but
also seniority and, when possible, the number of job moves should be
incorporated in the regression function. From the above it is apparent that
the omission of specific human investments may bias the estimates of the
return to general post-school investment. The direction of this bias may,
however, differ between younger and older workers (Siebert, 1990). In
particular, for old workers longer seniority is likely to imply more accumu-
lated human capital and higher earnings for given levels of experience as
compared to job movers of the same age. This would result in an overesti-
mation of the return to experience for old workers. Among young workers,
on the other hand, the more able tend to shift jobs more frequently (job
shopping) than their less able counterparts. Given such ability effects, the
return to experience would be downward biased.

If some kind of information on job moves is available, the effect of labour
turnover can be captured by simply adding a job mobility variable to eq.
(23). In the two segment case, for example, the occurrence of labour
mobility could be approximated by means of a dummy variable taking a
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value of one if the total years in the labour market exceed the years with the
present employer (EXP > SEN), and a value of zero otherwise.

A strong, positive effect of job seniority accumulation on earnings growth
has been reported in empirical studies by, among others, Bartel & Borjas
(1981), Borjas (1981), Mincer & Jovanovic (1981), Mincer (1986, 1988,
1989), and Mincer & Higuchi (1988). Moreover, these empirical results are
seen to clearly support the human capital interpretation that a longer spell
of employment at the same employer or firm results in more accumulated
specific skills and thus in higher productivity and earnings.

There are, however, also more recent, competing theories of compensation
and productivity offering alternative explanations for the strong, positive
link between job seniority and earnings growth observed in empirical
analyses based on survey data. A common feature of these theories is that
firms use a strong seniority-earnings profile to affect the behaviour of
workers.3! But it has also been argued that the estimated effect of seniority
on earnings and labour turnover is the result of inconsistent estimates
produced by unobserved heterogeneity across individuals and job matches.
More precisely, since job duration is a strong negative function of past quits
and layoffs, longer tenure is likely to be positively correlated with charac-
teristics of individuals and jobs which explain fewer quits and layoffs. These
same characteristics are taken to be positively associated with employee
productivity and thus with earnings.

Hence, long spells of job seniority and high earnings levels may be as-
sociated with one another even if earnings do not increase with time
employed at the same employer; higher productivity and earnings are
simply the result of a good job match.?? In that case, omission of individual
and job heterogeneity in the empirical estimation of earnings functions will
produce a disturbance term which partly reflects job-match quality and
therefore is positively correlated with seniority. The estimated earnings
effect of seniority will, as a consequence, be positive but upward-biased.

Recently, several studies have been concerned with consistent estimation
of the effect of seniority (tenure) on earnings in the presence of job
matching. Topel (1986), Abraham & Farber (1987), Altonji & Shakotko
(1987), Marshall & Zarkin (1987), Mortensen (1988), and Ruhm (1990),
among others, all find a strong inverse relationship between earnings and
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job turnover rates and, consequently, a small earnings effect as regards job
seniority. In other words, most of the acquired skills are interpreted as
general and thus fully transferable across jobs, implying low turnover and
unemployment costs for employees. If this evidence is correct, it will
without doubt have far-reaching implications for the theoretical work in the
employment relationship literature as well as for labour market policies.

But recent empirical studies, even when based on the same data set, also
provide strong evidence in support of the hypothesis that specific capital
accumulation is an important ingredient of employment relationships. In
particular, the findings of Garen (1989) imply correlation between seniority
and the disturbance term consistent with the job-matching model. But
contrary to the job-match hypothesis, the estimates obtained by Garen
indicate that the earnings effect of seniority is understated if the heterogene-
ity bias problem is overlooked in the estimations. Garen consistently
concludes that the observed inverse correlation between the residual term
and seniority is evidently not explained by the matching model. Instead, the
results are seen to be more supportive of models suggested by Lazear (1986)
and Topel (1986). Similar conclusions are drawn for West Germany by
Schmidt & Zimmermann (1991).

A substantial earnings effect of seniority not explained by either hetero-
geneity across individuals or across jobs is also reported by Topel (1991).
He argues that by disregarding job quality, the estimated effects of seniority
will be understated and not overstated as is commonly assumed in the basic
theory of job search and matching. According to Topel "the overestimation
argument ignores the fact that persons who change jobs gain, on average,
from their move, and they are included in the data at low job tenures" (p.
151). These largely diverging findings on the effects of specific capital
imply that the importance of productivity versus other factors in explaining
earnings growth will remain at issue.
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Footnotes:

1. In a somewhat different vein are the studies by Habrison & Meyers (1964), which
initiated cross-country comparisons of education and economic well-being, and Krueger
(1968).

2. The term "human capital" has come to refer to the knowledge, skills, and other physical
and mental capabilities contributing to productivity that individuals have acquired by
investing in education, training, health, and so on. Specifically, human resource develop-
ment involves investment principally in education and training, with secondary contribu-
tions from health and labour mobility.

3. Following Miyagiwa (1989), the educational process can be represented by a production
function where the total output of skills emerges from the input of the number of students
and the units of educational input. Cf. also Aulin-Ahmavaara (1987,1989, 1990), who has
developed a complete dynamic input- output model that along with the production of goods
and services also includes the production of human capital and of different kinds of labour.

4. For a brief survey of the screening and sorting theories, see e.g. Asplund (1991) and the
literature cited therein.

5. The notion of general and specific skills was introduced by Becker (1962,1964). General
skills were thought to be acquired in school and could be transferred from one job to
another; i.e. were useful to several firms or in several industrial sectors. Specific skills, on
the other hand, were developed through on-the-job training and lost when the employee
moved. To this may, however, be added that Eliasson (1988), for example, emphasizes that
Becker’s distinction is not consistent with the prevailing situation in modern highly
specialized industrial societies. Today, the formal educational system teaches a variety of
skills with extremely limited applications, whereas the job world is full of specialized skills
acquired at work that can be transferred to many jobs.

6. The chapter is based mainly on the surveys of the standard human capital earnings
function in Holmlund (1984), Willis (1986), and Siebert (1990).

7. In the Ben-Porath (1967) model of optimal human capital accumulation, the individual
is assumed to allocate his or her time between work and education/training so as to
maximize the present value of lifetime income. But the model has also been generalized
to include leisure as a third activity to which time can be allocated, whereby utility rather
than income is maximized (Heckman, 1976). Siebert (1990), though, argues that the two
models do not, in the last resort, yield very different conclusions. For a comprehensive
survey of optimal human capital investment models, see e.g. Weiss (1986).

8. For criticisms of the assumptions underlying the human capital theory, see e.g. Blaug
(1976).

9. The concept of efficiency units of labour is widely used in the growth accounting
framework. See e.g. the review in Asplund (1991).

10. See footnote 5 above.
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11. It is, however, worth pointing out that parallel log earnings-experience profiles are a
necessary but not a sufficient condition for there to be no relationship between education
and post-school investments. Hence, the fact that the profiles of log earnings with respect
to experience, when drawn from real-world data for different schooling groups, often turn
out to be approximately parallel does not imply per se that the coefficient on schooling is
an unbiased estimator of the rate of return to education (cf. Psacharopoulos & Layard,
1979).

In this context it may further be noted that for the sake that the assumption of all individuals
having the same human capital investment profile would not hold, Mincer (1974) offered
an alternative approach to estimating the return to education, viz. the so-called "short-cut"
approximate method. In brief, the method involves the use of the conventionally-estimated
rate of return to education in order to identify for each schooling group the so-called
overtaking level of experience, i.e. the year when actual earnings catch up with potential
earnings had no (employee-financed) training investments been undertaken. The average
log earnings corresponding to the overtaking experience level are calculated, and the rate
of return to each level of schooling is evaluated by simply comparing the earnings levels
for consecutive schooling groups. The problem, however, is that the overtaking experience
year for each schooling group cannot be computed unless also the rate of return to training
investments is known. It is, therefore, assumed that the rate of return to training is the same
as that to schooling. If this is not so, then the method is clearly incorrect. This is also the
reason why Psacharopoulos & Layard (1979) argue that Mincer’s short-cut method should
be discarded.

12. Willis (1986) further argues that much of the difficulty that arises when trying to
interpret the Mincer earnings function within the wealth maximization context can, in
effect, be traced to one of the key assumptions underlying the model, i.e. that of homo-
geneous human capital. He therefore reinterprets the earnings function in terms of hetero-
geneous human capital, whereby the Mincer-type earnings function emerges as a special
case. Drawing on the work of Willis, de Beyer & Knight (1989) derive and test a theory
of occupation-specific productivity and earnings which is seen to be consistent with the
competitive framework of the human capital theory. Empirical evidence on the importance
of occupational status in explaining earnings dispersion in Finland are reported in Chapter
IV of this study.

13. According to Leibowitz (1974,1977), the individual’s initial human capital can be seen
to be determined by genetic factors and nuturing.

14. In measuring schooling in years it is implicitly assumed that each year is homogeneous.
Not only are interpersonal ability differences omitted, as will be discussed below. All
variation in schooling quality is ignored as well. Nevertheless, empirical evidence indicates
a positive correlation between education quality and earnings resulting from the fact that
those with more years of schooling also tend to have high-quality years of schooling.
Hence, ignoring the quality aspect will result in an overstatement of the estimated average
rate of return to an additional year of education. But apparently individuals also tend to
compensate less satisfactory quality of their schooling with a larger quantity of schooling,
which will weaken the observed positive correlation between the quantity and quality of
schooling. Indeed, this is seen to be one of the reasons why, in practice, omitting schooling
quality from the estimated earnings function has been found to have a negligible effect on
the estimated rate of return to schooling. See further e.g. Siebert (1990).

Rivera-Batiz (1990), however, argues that since persons with an equal number of years of
education may have widely diverging skills due, for example, to differences in schooling
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quality, some kind of measure of the individuals’ literacy skills should be incorporated in
the regression in addition to the years of schooling variable. He therefore supplements the
earnings function with a literacy skills variable constructed from test-based reading
proficiency scores. The coefficient on the literacy skills variable is found to clearly indicate
that, given the level of education, an improvement in literacy skills would have a notable
effect on earnings not least for persons on lower readings levels. This inclines Rivera-Batiz
to conclude that education and reading proficiency are correlated but imperfect proxies for
each other. But on the other hand, the statistical significance of his skills variable may be
largely due to the investigated sample, which comprises solely adults in their early twenties.

15. For ease of exposition, the index referring to the earnings, education and work
experience of the i individual considered is suppressed in the subsequent theoretical
presentation of human capital earnings functions. Alternatively, the earnings function may
be thought of as derived for a "representative"” individual.

16. Specifically, the private internal rate of return to one year’s education is assumed to be

_HC(S)—H(S-1)
~ HC(S-1)

while the true rate of return is

[HC(S) — HC(S — 1] —m)
HOS =Dl = FC~F.

where m is the marginal income tax rate, t is the average income tax rate, FC is possible
private direct costs of education such as tuition fees, and Y is, for instance, scholarship or
part-time earnings of students. It is evident that the use of pre-tax or post-tax earnings does
not affect the rate of return to education, provided that the tax system is proportional and
that there are no fixed costs of schooling to the individual (these are covered by public
subsidies and/or paid out of scholarship or part-time earnings). The reason why the rate of
return to education will be totally unaffected by the proportional tax system is that the
reduction in the opportunity cost of schooling caused by a tax increase will be offset by a
simultaneous reduction in the benefits from schooling. Cf. Psacharopoulos & Layard
(1979) and Willis (1986).

In sum, for the coefficient on the schooling variable to be an unbiased estimator of the
average private rate of return to a year’s education three assumptions would have to be
fulfilled: (1) the individual faces no private direct costs of schooling, (2) there is no
relationship between education and work experience, and (3) the age-experience profiles
are flat. Cf. Psacharopoulos (1982).

17. Mincer (1974) also suggested other possible assumptions about the time path of
employees’ investments in human capital after leaving school. The alternative functional
forms of the earnings function corresponding to these assumptions have, however, not been
found to be preferable to the quadratic function of the standard human capital earnings
function.

18. Following Mincer (1974), the expression for the individual’s actual earnings in eq. (8)
may alternatively be approximated by
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(8”) EARN(EXP) = HC(EXP) [1 — I(EXP)] = HC(EXP) e "EXP) |
which yields a somewhat simpler expression than that in eq. (11), viz.

(11")  InEARN(EXP) = InHC(0) + rS — I(0) + [rI(O) +5+ %8] EXP - r—f EXP”.

The fundamental idea is nevertheless maintained: in both cases, the coefficients are
estimated by regressing log earnings on years of schooling, experience and experience
squared.

19. Siebert (1990) makes a rough estimation of the rate of return to post-school investment,
Ieyps DY Using the expression for the coefficient on EXP in eq. (11°) in footnote 18. He
assumes that I(0) is approximately 50 per cent (the overtaking year approximation
suggested by Mincer) and that & =-0.013 (I(0) is thereby assumed to be close to zero after
a working career of 40 years). The estimated coefficient on EXP is given the value 0.1,
which he finds to be a reasonable average of estimates obtained in various studies. From
these assumptions, Siebert calculates ry,,, to be about 0.23 on average, which is consider-
ably higher than the estimated rate of return to education. To this may be added that the
corresponding, slightly different expression for EXP in eq. (11) in the text yields a value
of rgyp €qual to 0.24.

20. It may be noted that Mincer (1974) estimated and reported results also for two other
specifications of the earnings function, viz.

(12%) InEARN, = o, + 0,5, + €, ("the schooling model")
(12”’)  InEARN,=0,+ oS, + ocle.2 + 0LEXP, + 4EXP;T’- + 0.3, « EXP, +8,.

Also see e.g. Blinder (1976) for possible specifications of the human capital earnings
function.

21. For a comprehensive review of the extensive literature addressing the presence of
ability bias in estimating the returns to schooling, see e.g. Griliches (1977). It has also been
suggested, however, that some individuals can be thought of as possessing "mechanical
ability" as opposed to the "academic ability" possessed by other individuals. This mechani-
cal ability is seen to partly explain why some individuals choose to finish their formal
education early. Their earnings will, as a consequence, overstate the earnings forgone by
those who continue their studies. The implication is that the estimated rate of return to
schooling will be downward biased thereby counteracting the upward bias following from
the omission of ability differences. Siebert (1990) notes, though, that "this is probably
rather a minor point" (p. 11).

22. It may, nevertheless, be of interest to note that empirical schooling functions for the
UK and US imply that parental schooling has the strongest effect on children’s schooling
decisions. The strong family background effect estimated for these two countries in
combination with the considerable contribution of schooling to the observed earnings
dispersion has resulted in much concern about so-called intergenerational transmission of
inequality. See e.g. Siebert (1990) and the literature referred to.
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Simple correlation tests based on Finnish Population Census data for 1985 suggest that the
relation between parental and children’s schooling is notable also in Finland (Kivinen &
Rinne, 1991). But so far, no empirical evidence on the order of magnitude of this
relationship compared with other influencing factors has been reported. Empirical results
for Sweden (Bjorklund, 1992) based on Level of Living Survey data suggest that there is
weak support for the comparative advantage hypothesis, which predicts a higher marginal
rate of return to education for individuals with high-schooling family background. But the
estimation results also point to a slightly lower marginal rate for those with a highly
educated father, which is interpreted as supportive of the financing hypothesis.

23. A few attempts to deal with the endogeneity of education have, nevertheless, been
made. In a recent study of education and earnings in the Netherlands, Oosterbeek (1990)
replicates two models which treat education as an endogenously determined variable, i.e.,
take account of the fact that individuals do choose their optimal amount of education. In
particular, Oosterbeek estimates, using Dutch data, an endogenous switching regression
model applied earlier by Willis & Rosen (1979) and a selectivity model developed and
estimated by Garen (1984) in which the choice variable is continuous. Oosterbeek finds
no support in his data set for the earlier findings of comparative advantage in choosing to
attend college (Willis & Rosen, 1979) or in choosing the amount of education (Garen,
1984). In other words, the biases from self-selectivity seem to be negligible in the
Netherlands, a result which contrasts sharply with the findings for the U.S.

Apart from these two approaches, the educational choice process has also been described
in terms of a Tobit model (Kenny et al., 1979) as well as a series of sequential dichotomous
choices (Hartog et al., 1989). Oosterbeek argues, though, that from a theoretical point of
view, the dichotomous choice model of Willis & Rosen (1979) is most attractive.

24. For more details on measured effects of ability, see e.g. the survey in Siebert (1990).

25. For a review and a further extension of the theory of human capital under uncertainty,
see e.g. Snow & Warren (1990).

26. Lucas (1977), for instance, has estimated the understatement due to equalizing
differences, i.e. due to not allowing for non-pecuniary effects, to amount to some 15-30
per cent of the measured rate of return to schooling. For a comprehensive survey on this
issue, see Rosen (1986).

A further consequence of performing the analysis in pecuniary terms may also be noted in
this context, although its relevance is disregarded in the investment-based human capital
approach. Suppose that education is regarded not only as an investment but is also seen to
comprise consumption aspects. In that case, pecuniary costs will overstate true investment
costs. Similarly, if higher education also brings "status", pecuniary returns will most likely
understate true returns to schooling investment. It is argued that the combined effect of
these two aspects tends to push the measured rate of return below the true rate. (Cf. e.g.
Siebert, 1990.)

27. Cf. footnote 16 above.

28. In making this comparison, it should be remembered that the estimated rate of return
to education is an average rate. If the dispersion in rates of return to education can be
assumed to be wide, then the estimated average rate of return may not give a correct picture.
Apart from individual preferences and available funds, also occupational licensing restric-
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tions will contribute to this dispersion. Hence, as pointed out by Siebert (1990), by
analysing the dispersion of returns also the fundamental assumption of competitive labour
markets underlying the human capital theory may be evaluated. Available empirical results
do not, however, seem to reject the use of the theory.

29. The second-order Taylor expansion is of the form

]2C o2 ([)2
(107) In(1 - Ic) = —IC — 3 =—0— —2— + (¢ + 6Q)PREEXP — *2— PREEXP?

2

+(8.+08)SEN — - SEN* - 93 PREEXP - SEN

after inserting eqs. (16) and (17) given in the text.

30. Specifically, egs. (15) and (16) now take the form

(15°y  1,=1(0) - & PREEXP

(16’)  I.=1(0)—-d PREEXP -3 SEN ,

i.e. it is assumed that 6 =1,(0) =1(0) and that ¢=8,.=6,=0.

31. See the surveys in e.g. Parson (1986), Carmichael (1989), and Hutchens (1989) for an
overview of the theory of specific human capital as well as of the multitude of competing
theories explaining within-firm earnings growth without appealing to contemporaneous
productivity growth, such as adverse selection, agency and other implicit contract models.
Efficiency wage models, which represent a slightly different vein of theories, are discussed
in some detail in Chapter VI of this study.

32. The formal development of the model of job matching under imperfect information
goes back to Jovanovic (1979).
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CHAPTER III

EDUCATION, EXPERIENCE AND EARNINGS IN FINLAND

Empirical evidence from a cross section of individuals

ABSTRACT:

The primary purpose of the present chapter is to test empirically the impact of
human capital on the observed earnings dispersion in Finland. This is done by
regressing extended human capital earnings functions on Labour Force Survey
data for 1987. The strength of the database is that it comprises a multitude of
information on an individual basis and therefore allows earnings differences in
Finland to be analysed to an extent that has not been possible before. The
estimation results point to comparatively high marginal rates of return to formal
schooling and to fairly modest earnings effects for both general experience and
seniority. Furthermore, the estimation results reveal a strong, positive relation
between earnings and formal on-the-job training. These findings are clearly
supportive of the human capital interpretation of earnings determination.
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1. INTRODUCTION

The past few decades have produced a vast amount of theoretical and
empirical literature on interpersonal earnings differences (see the surveys
in e.g. Willis (1986) and Siebert (1990)). The original stimulus for this
development was provided by Mincer, who in 1974 launched an empirical
specification of the earnings function which is now widely referred to as
the standard human capital earnings function. This basic human capital
model of earnings determination postulates a simple linear relation between
the natural logarithm of earnings and the human capital productivity proxies
of years of schooling and years of work experience. No attempts are made
to explain existing individual differences in education and post-school
investment levels. Instead, the observed stocks of accumulated human
capital are assumed to be exogenously determined. This conventional
human capital approach to cross-sectional earnings functions is also
adopted in the present study.!

Specifically, extended versions of the standard human capital earnings
function are estimated using cross-sectional micro-level data from the
Finnish Labour Force Survey for 1987. The strength of the database is that
it allows earnings differences in Finland to be analysed to an extent that has
not been possible before. The actual estimating data are restricted to
employed wage and salary earners aged 16 to 64, leaving a total of 3895
observations. The gender aspect is accounted for in two different ways: with
gender appearing as an explanatory variable, on the one hand, and with
separate estimations for each gender, on the other. All regressions are
estimated using sample selection procedures to allow for the possibility of
a selectivity bias problem influencing the estimation results due to analysing
wage and salary earners employed at a particular period of time.

There is, so far, very little empirical evidence on earnings determination for
Finland based on individual data. In particular, the importance of interper-
sonal education and training differences as determinants of earnings disper-
sion is still a more or less unexplored research field. The human capital
aspect will, as a consequence, receive the prime emphasis in the estimations,
although attention is also paid to other personal and job-related characteris-
tics that can be expected to contribute to the explanation of observed
earnings differentials.
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The rest of the chapter is organized as follows. The underlying earnings
model and data are presented in Section 2, while the estimation results are
discussed in detail in Section 3. In Section 4 the estimated returns to human
capital are compared with previously published empirical evidence for
Finland. Some concluding remarks are given in Section 5.

2. MODEL SPECIFICATION AND DATA

The starting point of the empirical analysis is an extended version of the
quadratic? human capital earnings function developed by Mincer (1974). In
particular, the natural logarithm of individual earnings (InEARN,) is re-
gressed on a vector (X,) of explanatory variables that captures the impact
of the human capital productivity proxies of formal schooling and labour
market experience as well as of other potential personal and job-related
characteristics. The log earnings of the i individual are then given by

(1) InEARN.=X0.+ €, , g ~ N, c 2 = .

where ol is a vector of parameters to be estimated and €, is a disturbance
term.

Under the usual least squares assumptions, the disturbance term in the
earnings model in (1) is randomly distributed among the population, with
an expected value equal to zero. However, in the labour force survey data
used in the subsequent empirical analysis, the sample individuals recorded
as being employed are not randomly selected from the entire population.
Instead they represent persons who were employed during the week of the
questionnaire, excluding all individuals who, because of self-selected or
forced choice, were not employed at that particular time. Given that this
produces a non-negligible sample selectivity bias, estimation of earnings
equations for employees using ordinary least squares techniques results in
inconsistent parameter estimates (e.g. Maddala, 1983).

Adjustment for potential sample selectivity bias influencing the estimation
results is done by estimating the earnings function in (1) in combination
with a selection function of the probit type explaining the probability of the
i" sample individual being employed.? The selection function in this
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two-equation model, classified as a "Type 2" Tobit model by Amemiya
(1984), may be written in the general form

(2) Wi=Yp+u,,

where Y, is a vector of explanatory variables,  is a vector of unknown
parameters, and |, is a disturbance term that in the case of selectivity bias
is correlated with the disturbance term (g,) in the earnings function. The
dependent variable (W) in the selection equation is unobservable, but it has

adichotomous observable realization W, (employed or not), which is related
to W} as follows:

W.=1 lff W/;.k>0

l

W,=0  otherwise .

Hence, the dependent variable (InEARN,) in the earnings regression is not
observed unless W; >0, implying that the observed sample of EARN is

censored. The conditional expectation of the earnings equation may then be
written as

3) E(InEARN,| W,= 1) =X,o.+ E(g,| W,=1)
=Xo+E®Ep>-Yp).

By assuming that € and p, follow a bivariate normal distribution
N(0,0,Gg, 1 ,peu) with zero means, Gg respective unit variance, and correlation

coefficient p,,,, a standard sample selection bias correction of the earnings
equation can be made

o(Y;B)
O(Y,B)

4) E(InEARN; | W;=1) = X0+ p,C, = X0+ peucek -

where o, is the standard error of the disturbance term in the earnings
equation and @(-) and ®(-) are, respectively, the density function and the
distribution function of the standard normal distribution. The earnings
equation in (4) is estimated with the LIMDEP program using maximum
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likelihood estimation of the procedure discussed in Heckman (1979) and
Greene (1981). More exactly, in order to obtain both consistent and efficient
estimates, the equations in (1) and (2) are re-estimated jointly, whereby the
final values from the Heckman two-stage procedure are used as starting-
values for the maximum likelihood method of estimating «, 3, ©,, and Py

The probability of being employed is explained in terms of a set of personal
characteristics containing age and indicators for gender, educational level,
marital status, family size, and location of residence. In line with the theory
of human capital, the observed earnings variance is assumed to reflect
differences in the employees’ formal education and labour market ex-
perience. It may, however, be questioned whether it is appropriate to have
schooling appear in the earnings function in a linear form, which forces the
returns to varying years of schooling to be the same.

Apart from this possible mis-specification of the schooling variable, there
is also another potential source of error involved. Specifically, the employed
data merely comprise information on the highest single education
completed by each sample individual. Thus a stereotype key would have to
be used in order to turn this information into years of full-time schooling.
There is strong reason to believe that this transformation method influences
the estimates obtained. An alternative approach is therefore adopted in the
following. More exactly, the continuous schooling variable is replaced by
a separate indicator for each level of education completed, whereby the
coefficient on each degree dummy provides an approximate estimate of the
percentage change in earnings, ceteris paribus, from having acquired the
degree.

In addition to human capital-related variables, the earnings equation is also
supplemented with a set of personal and job characteristics, some of which
may be expected to correlate with the working history of the individual. In
part, this represents a simple way of trying to control for possible measure-
ment errors in the respondent’s self-reported total years of work experience.
Thus if, for example, periods of unemployment, layoffs or temporary
withdrawal from the labour market are not properly accounted for, the
estimated return to experience will presumedly be biased downward. In
view of this, the empirical earnings equation is completed with indicator
variables reflecting the marital status, family size, location of residence,
employment status, working conditions, union membership, and industry
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affiliation of the sample individuals. The role of occupational status in
explaining earnings dispersion in Finland is analysed in detail in Chapter
IV of this study and is therefore ignored here.

The earnings model is estimated with gender appearing as an explanatory
variable, on the one hand, and separately for each gender, on the other. The
inclusion of a simple indicator for gender captures the effect on the overall
structure of earnings of the i" individual being a woman but restricts the
earnings effects of all the other explanatory variables to be the same across
male and female employees. Instead, often a clear distinction between
genders is seen to be needed, dictated mainly by issues of discrimination
and the usually segmented work experience profile of women.

The econometric specifications of the human capital earnings model in (1)
are estimated using cross-sectional micro-level data from the Labour Force
Survey for 1987 conducted by Statistics Finland. The data set is unique in
the sense that 1987 is the first and, until recently, only year for which Finnish
labour force survey data have been supplemented with income data from
the tax rolls. Moreover, the survey comprises information of vital impor-
tance in human capital earnings analysis not available in, for instance,
Finnish Population Census data. The database does not, however, provide
the type of panel data needed in studies of the present kind; the survey
sample varies from one year to another.

The labour force survey covers a sample of some 9000 individuals, repre-
senting the entire population aged 15-64 years as stratified according to sex,
age and region. When the data are restricted to employed wage and salary
earners aged 16 to 64 and sorted out with respect to missing and incomplete
information on crucial variables, the sample of employees retained in the
actual estimating data shrinks to covering a total of 3895 individuals.

Because of data limitations and shortcomings, the specification of the
earnings variable and the relevant human capital variables represents a
rather critical step of the empirical analysis. The dependent variable is
chosen to be average annual before-tax hourly earnings in order to allow
for interpersonal differences in weekly working hours and in months
worked. This approach also makes the earnings of full-time and part-time
employees comparable. The earnings data used comprise most types of
compensation, including overtime and vacation pay. Fringe benefits are
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omitted in this context but are included in the empirical analysis reported
in Chapters I'V to VI of this study. It may, however, be noted already in this
context that the estimation results obtained when including fringe benefits
in the earnings data do not differ significantly from the results obtained
when fringe benefits are not accounted for.

Ideally, earnings differentials should be related to the actual schooling
differences which generate them. The employed data set does not allow this,
however; as noted earlier, the available register data on formal schooling
merely show the single highest level of education completed by each
individual. There is a total of eight levels of education, which are repre-
sented by six schooling indicators in the estimations.

A notable advantage of the data set is that it provides self-reported infor-
mation on the person’s total years of work experience as well as on his or
her years with the current employer, i.e. seniority (tenure). The reported
years of work experience have been checked against the person’s age and
transformed years of formal schooling plus 7 (the age that school starts in
Finland). Any inconsistencies between reported total work experience and
seniority have also been eliminated, since people generally remember their
years with the present employer better than their total years in the labour
force. The estimation results thus refer to the individuals’ "actual" and not
to their potential labour market experience, which makes a huge difference
especially for women (cf. Tables 8 and 9 in Chapter VII of this study).

A summary of definitions of the variables employed in the subsequent
empirical analysis is given in Table A of the Appendix. The male and female
employees in the estimating data are described in terms of these variables
in Table B of the Appendix. A detailed description of the construction of
the final estimating data, definitions of variables used and estimation results
for alternative definitions of key variables is given in Chapter VII.
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3 ESTIMATION RESULTS

3.1. Earnings effects of education and experience

The regression results obtained from estimating the extended human capital
model specification outlined in the preceding section on labour force survey
data using maximum likelihood techniques are displayed in Table 1. The
table also reports the corresponding gender-specific estimation results.* The
probit estimates, which are given in Table C of the Appendix, succeed in
correctly predicting employment for close to 90 per cent of the sample
employees.

The parameter estimates of the educational indicator variables suggest that
the effect of education on earnings is on average increasing with the level
of education. But the estimated growth rate of earnings is by no means
smooth; first, it varies quite substantially depending on the level of educa-
tion concerned and secondly, it differs markedly between the two genders.
Moreover, the gender gap in educational returns seems to be largest at the
lower end of the educational scale, i.e. at levels where a majority of the
labour force is situated. These trends, which stand out more clearly in Figure
1, point to highly varying economic incentives to continue in formal
education. Accordingly, the widely-used linear schooling variable would
be a less appropriate proxy to use in the estimations.

For women, a most conspicuous disincentive seems to occur immediately
at the beginning of their educational "career". Specifically, the statistically
insignificant difference between the estimated return to completed basic
education and graduation from the LOWER VOCATIONAL and pro-
fessional level of education suggests that women with lower vocational
training tend to have no relative income advantage over women with just a
basic education.” Compared to this, graduation from the UPPER VO-
CATIONAL and professional level of education has a substantial marginal
product: acquiring a degree at this level, with other things held constant,
would raise the earnings of women by one fifth on average. Acquisition of
higher education degrees would also have a positive but more moderate
effect on female earnings. The female estimates thus show a clear pattern
of decreasing marginal rates of return to education. This pattern is further
strengthened when account is taken of the highly varying length of educa-
tion behind each degree.
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Table 1. Estimation results for the extended human capital earnings
equation estimated jointly and by gender.! The dependent
variable is log hourly earnings.

Variable All obs. Women Men
CONSTANT 3.4359™* 3.3014™* 3.3457**
(.0403) (.0678) (.0540)
BASIC EDUCATION 0 0 0
LOWER VOCATIONAL 0.0615™* 0.0076 0.1057**
(.0150) (.0227) (.0202)
UPPER VOCATIONAL 0.2294** 0.1764™* 0.2666"*
(.0164) (.0248) (.0227)
SHORT NON-UNIV 0.4297** 0.3644™* 0.4817**
(.0239) (.0354) (.0341)
UNDERGRADUATE 0.5160™* 0.5167** 0.4584™*
(.0377) (.0477) (.0661)
GRADUATE 0.6188™* 0.6004™* 0.6270™*
(.0256) (.0430) (.0367)
EXP 0.0155™ 0.0131** 0.0194**
(.0023) (.0036) (.0032)
EXP2 /1000 -0.1981** -0.1696" -0.2938**
(.0584) (.0924) (.0827)
WOM -0.1896™"
(.0128)
MARRIED 0.0185 -0.0198 0.0560"*
(.0144) (.0196) (.0227)
CHILDO0-6 0.0134 0.0294 -0.0100
(.0135) (.0183) (.0207)
CHILD7-17 0.0276* 0.0009 0.0533**
(.0129) (.0189) (.0184)
CAPITAL 0.1065™ 0.0880"* 0.1248"*
(.0127) (.0194) (.0168)
TEMPEMPL 0.0194* 0.0640™" -0.0680™*
(.0152) (.0205) (.0244)
PART-TIME 0.2725™ 0.2744™** 0.2052**
(.0169) (.0206) (.0382)
PIECE-RATE 0.0591** 0.0134 0.0887"*
(.0193) (.0344) (.0243)
NODAYWORK 0.0779** 0.1331** 0.0184
(.0127) (.0175) (.0198)
UNEMPL -0.0565* -0.0282" -0.0712**
(.0157) (.0224) (.0225)
UNION -0.0143 -0.0279 -0.0026
(.0120) (.0187) (.0162)



Table 1. (cont.)

Variable

Industry sector indicators:

INDUI11
(agriculture)

INDU31
(food manuf.)

INDU32
(textile)

INDU33
(wood prod.)

INDU34
(paper prod.)

INDU35
(chemicals)

INDU36
(non-metallic)

INDU37***
(basic metal)

INDU38
(metal products)

INDU20/39****
(oth. manuf.)

INDU40
(electricity)

INDUS50
(construction)

INDUG61
(wholesale trade)

INDU62
(retail trade)

INDU63 ~
(restaurants)

INDU71
(transport)

INDU72
(communication)

INDUS81
(financing)

INDUS82
(insurance)

INDUS83
(real estate)

50

All obs.

-0.0961**
(.0403)

-0.0477
(.0357)

-0.0845"
(.0418)

-0.0992"
(.0457)

0.1737**
(.0316)

0.0631
(.0384)

-0.0221
(.0536)

0.1554
(.1019)

0.1291
(.0932)

0.0845
(.0629)

0.0163
(.0289)

0.0404
(.0326)

-0.0849™
(.0274)

-0.0128
(.0412)

-0.0129
(.0319)

0.0257
(.0472)

0.1376™
(.0342)

0.1119
(.0784)

0.0042
(.0326)

Women

0.0374
(.0969)

-0.0248
(0639)

-0.0488
(.0586)

-0.0120
(.0938)

0.1598""
(.0655)

0.0283
(.1016)

-0.0353
(.2204)

0.2378
(.1737)

0.0292
(2283)

0.0175
(.0896)

0.0714
(.0669)

-0.0565
(.0499)

0.0109
(.0569)

0.0956"
(.0576)

0.1033
(.0824)

0.1725™
(.0529)

0.1362
(.0956)

0.0308
(.0553)

Men

-0.1374**
(.0426)

-0.0283
(.0424)

0.0327
(.1006)

-0.1190**
(.0503)

0.2109™
(.0346)

0.0984"*
(.0418)

-0.0082
(.0523)

0.1702"
(.0932)

0
0.1144
(.0979)

0.0922
(.0612)

0.0266
(.0308)

0.0236
(.0353)

-0.0908™
(.0335)

-0.0336
(.1021)

-0.0168
(.0387)

0.0123
(.0571)

0.2209**
(.0602)

0.1536
(.2027)

0.0183
(.0445)
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Table 1. (cont.)
Variable All obs. Women Men
INDU91 0.0069 0.0675 -0.0066
(public adm.) (.0334) (.0609) (.0384)
INDU92 0.1312™ -0.0542 -0.2005™*
(sanitary services) (.0438) (.0653) (.0749)
INDU93 -0.0130 0.0281 -0.0336
(social services) (.0253) (.0468) (.0349)
INDU9%4 0.0697" 0.1036" 0.0325
(cultural services) (.0352) (.0564) (.0567)
INDU95 -0.1157" -0.0413 -0.1601*
(personal services) (.0697) (.1016) (.0930)
SIGMA () 0.3016™ 0.3029™* 0.2898"*
(.0021) (.0032) (.0034)
RHO(g,1L) -0.0368 -0.0834 0.1040
(.0746) (.1020) (.1310)
Log-Likelihood -3627.2 -2031.8 -1466.9
Number of obs. 3895 1987 1908

Standard errors are given in parentheses below the estimates. Maximum likelihood
estimates are corrected for selectivity bias, where SIGMA(g) is the standard error of
the disturbance term in the earnings equation and RHO(g,|L) measures the correlation
between the error term (€) in the earnings equation and the error term (L) in the probit
(selection) equation. The probit estimates are reported in Table C of the Appendix.
A simple Chow test based on estimation results obtained using the Heckman proce-
dure suggests that the hypothesis of the parameter estimates being equal for male and
female employees can be rejected at a 0.1 % level.
Denotes significant estimate at a 5 % level.
Denotes significant estimate at a 1 % level.
The four observations on females in basic metal industries are included in the
o reference category INDU38.

Includes employment in mining and quarrying.

*k

Rk

Hk

For men, on the other hand, the steadily growing trend in the marginal rate
of return to education is dramatically interrupted by a negligible effect on
earnings from acquiring an UNDERGRADUATE university degree instead
of a non-university higher education degree (SHORT NON-UNIV). A
plausible explanation for this outcome is the past years’ favourable labour
market situation of ADP-personnel and engineers, whose degrees are
ranged under the lowest level of higher education (cf. CSO, 1991).
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It is also worth noting that the two university degree levels (UNDER-
GRADUATE, GRADUATE) stand out as the only educational levels at
which the estimated return for men does not differ significantly from that
for women. However, because of the small relative share of persons with a
university degree (cf. Figure 1), this finding does not affect to any notable
extent the average rate of return to schooling estimated for the two genders.
Instead, the statistically insignificant return to the acquisition of lower
vocational and professional education for women obviously offers a major
explanation of the overall lower return to education estimated for women.®

Unfortunately the small number of observations in the data on persons with
a postgraduate degree (2 females, 7 males) makes drawing a distinction in
the estimations between persons with a graduate and a postgraduate degree
questionable. The postgraduate coefficients obtained when such a division
is made support this conclusion; the parameter estimate on the postgraduate
variable, the reference level being the basic (compulsory) level of education,
is insignificant for women and points to a relative income advantage of some
61 per cent for men. These postgraduate returns are to be compared with
the estimated return to a graduate degree which amounts to over 80 per cent
for both genders when related to the average return on completed primary
education.

The parameter estimates on the experience variables are mostly highly
significant and have the a priori expected signs, thereby pointing to an
upward-sloping concave experience-earnings profile for both genders. As-
suming that the cross-sectional coefficients for experience capture the
dynamics of changes in earnings over the individual’s life cycle, the
magnitudes of the estimates indicate that earnings growth starts at the
beginning of working life from some 1.9 per cent for the typical male
employee and from roughly 1.4 per cent for the typical female employee,
implying a minor but nonetheless significant difference in the average
growth rate in earnings between men and women entering the labour
market. Earnings growth decreases thereafter continuously, albeit fairly
slowly; when evaluated at the sample mean level of experience, the average
annual growth in hourly earnings amounts to some 1.2 per cent for men and
to about 0.9 per cent for women, and reaches zero only after more than three
decades in the labour market, turning thereafter negative until retirement.
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Figure 1. Estimated return to different levels of education compared with
the return to basic education
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Source: Antilogs of the schooling coefficients in Table 1.
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More exactly, a maximum of roughly 38 per cent cumulative growth’ in
male hourly earnings is reached after 33 years of work experience, while
the cumulative growth in female hourly earnings peaks at some 29 per cent
after 39 years in the labour market. Generally speaking, the crucial differ-

substantially flatter profile for women, resulting in a notably smaller total
influence of experience on female earnings (Figure 2). It seems unlikely
that this difference could be totally explained by the slightly shorter average
labour force experience observed for female employees (16 years compared
with 17 years for male employees). Possibly part of the gender gap is
attributable to different amounts of on-the-job training and different pro-
motional patterns, or simply to unobservable interruptions in the career.

All in all, then, an employee with the average number of years of schooling
would reach a maximum in hourly earnings in his early fifties. However,
this late peak does not exclude the possibility of an earlier peak in annual
earnings if there is a tendency for annual hours worked to fall off well before
the peak in hourly earnings. Butit should also be keptin mind that the results
are based on cross-section micro-level data for one year only. Willis (1986),
for example, points out that the actual experience-imputed earnings growth
of a cohort of new labour force entrants may be quite different from that
indicated by cross-sectional estimates if there have been clear changes in
the rate of productivity growth in the economy and thus in the growth rate
of real earnings. Ohlsson (1986) in turn strongly emphasizes the impact of
variations in the size of cohorts on the earnings effects estimated from cross
sections of individuals.

The coefficient on the indicator for women (WOM) implies that the stan-
dardized hourly earnings differential between men and women amounted
to over 20 per cent in 1987. Furthermore, MARRIED men have on average
nearly 6 per cent higher hourly earnings than unmarried men, whereas for
women, marriage turns out to have no statistically significant earnings ef-
fect.® Also family size (CHILD) seems to have a small positive effect on
male earnings only (some 5 per cent).” Not surprisingly, the average earn-
ings level tends to be substantially higher within the Helsinki area (CAPI-
TAL). The differential impact of location of residence amounts to some 9
per cent for female employees and to over 13 per cent for male employees.
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Figure 2. Average cumulative growth (%) in hourly earnings attributable
to different number of years of work experience since labour

market entrance
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Source: Calculations based on the experience coefficients reported in
Table 1 using the formulae in footnote 7.
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The estimation results further suggest that women in temporary employ-
ment (TEMPEMPL) tend to have about 6 per cent higher hourly earnings
than women with a permanent job. For men, on the other hand, temporary
employment implies an income disadvantage of approximately the same
magnitude. Table 1 also points to a considerable income advantage of
part-time employees (PART-TIME). The remarkable wage premium ob-
tained for temporarily employed females as well as for part-time employed
persons is most likely due in part to measurement errors and in part to the
distinct distribution of these two employee categories across critical per-
sonal and job characteristics, which may in turn be indicative of some degree
of self-selection (cf. Chapters V and VII of this study). Furthermore, the
small share of the two categories in the whole sample of employees indicates
that the coefficients for the temporary and part-time employment variables
are to be interpreted with some caution.

The estimation results also point to significantly higher hourly earnings of
male employees covered by some other compensation system than
wages/salaries paid on a monthly, weekly or hourly basis (PIECE-RATE).
For women, such extraordinary compensation systems imply a small, if any,
income advantage. As is to be expected, hourly earnings in regular day-time
work are typically lower than those paid in jobs implementing irregular
working-time schemes (NODAYWORK). The estimated earnings effects
of inconvenient hours of work are, however, significant for females only,
amounting to a differential of over 14 per cent vis-a-vis the average earnings
of females in regular day-time jobs.

Furthermore, the regression results support the hypothesis that periods of
unemployment or layoffs (UNEMPL) generally imply a negative earnings
effect. In particular, male employees who had been unemployed or tem-
porarily laid off during the previous twelve months had, on average,
significantly lower hourly earnings compared with males who had been
fully employed during the same time period. The data do not tell, however,
whether this can be ascribed to a higher probability of unemployment in
less-paid jobs or, alternatively, to a tendency of ending up in lower-paid
jobs when re-employed. It is noteworthy that a weaker effect is observed
among female employees.
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Figure 3. Estimated earnings effects of selected personal and job charac-
teristics evaluated at their sample mean level
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The insignificant influence on earnings of union membership (UNION) is
obviously mainly due to the practically 100 per cent coverage of centralized
wage agreements in Finland. Moreover, the occasionally fairly strong
correlation between union membership and the included job characteristics
implies that the term may partly reflect differences in working conditions.
To conclude, the actual earnings effects of union membership seem hard to
capture by means of a simple indicator for unionized employees.

The addition of two-digit industry sector controls has an almost negligible
impact on the estimated coefficients of the other explanatory variables
accounted for in the estimations. The crucial question of inter-industry
earnings differentials and the relative importance of the individuals’ in-
dustry affiliation in explaining these differences is addressed in more detail
in Chapter VI of this study.

Finally, there seems to be no statistically significant correlation between the
error term (W) in the probit equation and the error term (€) in the earnings
equation. In other words, the hourly earnings observed among employees
do not exceed significantly the population mean that would be observed
should non-participant individuals enter the labour market. This holds for
both genders. Accordingly, estimation of the extended human capital
earnings equation using ordinary least squares techniques produces con-
sistent parameter estimates, as indicated in Table D of the Appendix.

3.2. Seniority effects on earnings

The relationship between seniority and earnings has in recent decades
received much attention in theoretical and empirical analyses of earnings
determination and job mobility. A strong, positive effect of job seniority
accumulation on earnings growth has been reported in empirical studies by,
among others, Bartel & Borjas (1981), Borjas (1981), Mincer & Jovanovic
(1981), and Mincer (1986,1988,1989).

The most prominent explanation of this important link between seniority
and earnings is offered by the theory of specific human capital, according
to which earnings growth with job seniority is attributable to the employee’s
acquisition of more specific skills and higher productivity.!® The years of
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experience with the same employer are then assumed to reflect the specific
human capital acquired by the employee. Hence, a widely-used approach
within the human capital framework to assessing empirically the influence
on earnings growth of investment in specific capital is to simply introduce
into the standard human capital earnings function the employee’s length of
employment with the current employer, i.e. his or her seniority (tenure). As
in the case of general experience, the positive association between earnings
and seniority is expected to diminish as seniority increases. The seniority
effect added to the earnings function is therefore commonly given a
quadratic specification.

When incorporating both total work experience and seniority in the human
capital earnings function, the coefficient on experience is to be interpreted
as an estimate of the growth in market earnings due to the individual’s
investment in general human capital, while the coefficient on seniority
provides an estimate of earnings growth due to the individual’s investment
in specific human capital. Accordingly, summing up the coefficients on
experience and seniority yields a proxy for the earnings effect of total work
experience (cf. Hashimoto & Raisian, 1985).

The regression results obtained from estimating the extended human capital
earnings specification augmented with a seniority variable and its square
(SEN, SEN?) are displayed in Table 2. Comparison of Tables 1 and 2 reveals
that the introduction of variables capturing possible earnings effects of
investment in specific capital reduces the absolute size of the linear general
experience term from 1.5 to 1.2 per cent for the full sample, from 1.3 to 0.9
per cent for women, and from 1.9 to 1.6 per cent for men. Because of the
strong, positive correlation between experience and seniority, this is also
the expected direction of the effect.

The coefficient of the linear seniority variable turns out to be significant
only in the full sample and the female earnings regression, whereas the
coefficient on seniority squared is statistically insignificant throughout.
Thus the earnings effect of seniority does not seem to have an upward-slop-
ing concave profile; for both genders, the hourly earnings per year of
employment with the same employer tend to grow at a constant but
moderate rate.!! The period of recovery from an initial earnings loss may,
as a consequence, be fairly long.
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Table 2. Estimation results for the seniority earnings model estimated
jointly and by gender.! The dependent variable is log hourly

earnings.
Variable All obs. Women Men
CONSTANT 3.4418"" 3.3128"" 3.3644™*
(.0406) (.0677) (.0557)
BASIC EDUCATION 0 0 0
LOWER VOCATIONAL 0.0602** 0.0089 0.1027™
(.0153) (.0227) (.0208)
UPPER VOCATIONAL 0.2243** 0.1731*" 0.2589**
(.0165) (.0248) (.0231)
SHORT NON-UNIV 0.4257™ 0.3622"* 0.4732**
(.0240) (.0355) (.0345)
UNDERGRADUATE 0.5150™* 0.5194** 0.4480™*
(.0377) (.0478) (.0660)
GRADUATE 0.6171™ 0.6063™" 0.6173™
(.0257) (.0431) (.0370)
EXP 0.0123™ 0.0090** 0.0160™*
(.0024) (.0038) (.0035)
EXP2 /1000 -0.1820** -0.1428 -0.2558™*
(.0606) (.0990) (.0883)
SEN 0.0055™* 0.0067" 0.0042
(.0023) (.0036) (.0030)
SENZ /1000 -0.0094 0.0007 -0.0112
(.0851) (.1433) (.1057)
WOM -0.1892**
(.0128)
MARRIED 0.0193 -0.0192 0.0548™*
(.0145) (.0196) (.0232)
CHILDO?-6 0.0133 0.0298 -0.0146
(.0137) (.0185) (.0209)
CHILD”-17 0.0298" 0.0050 0.0544**
(.0130) (.0190) (.0187)
CAPITAL 0.1124* 0.0944** 0.1319**
(.0127) (.0195) (.0172)
TEMPEMPL 0.0311* 0.0811** -0.0568*
(.0154) (.0207) (.0247)
PART-TIME 0.2784™* 0.2841** 0.2100™*
(.0169) (.0205) (.0382)
PIECE-RATE 0.0619™" 0.0124 0.0921™*
(.0193) (.0338) (.0250)
NODAYWORK 0.0799™* 0.1367*" 0.0171
(.0130) (.0176) (.0209)
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Table 2. (cont.)
Variable All obs. Women Men
UNEMPL -0.0393** -0.0118 -0.0573**
(.0162) (.0229) (.0234)
UNION -0.0244* -0.0367* -0.0084
(.0125) (.0194) (.0168)
SIGMA(g) 0.3005™* 0.3004™* 0.2892**
(.0021) (.0034) (.0032)
RHO(g,1) -0.0541 -0.1069 0.0292
(.0739) (.1013) (.1296)
Log-Likelihood -3585.0 -2004.3 -1449.9
Number of obs. 3847 1974 1873

For notes, see Table 1. The estimations also include 24 industry sector controls,
whereby employment in manufacturing of metal products INDU38) is used as the
reference category.

Denotes significant estimate at a 5 % level.

“* Denotes significant estimate at a 1 % level.

Butdespite an overall weak earnings effect, earnings growth due to seniority
differs quite markedly between genders. Specifically, the coefficients sug-
gest that, ceteris paribus, the first 10 years of current seniority are associated
with an increase in earnings of about 7 per cent for the typical female
employee, but of only some 4 per cent, if any, for the typical male employee.
These "lower bound" estimates indicate that, on average, female employees
would lose much more because of forgone specific capital than their male
counterparts if their employment relationship were to terminate for exo-
genous reasons.

The stronger impact of seniority on female earnings is also reflected by the
fact that seniority accounts for nearly a half of the initial earnings effect of
total work experience. The importance of seniority for the determination of
male earnings is much smaller; it accounts for, at most, one fifth of the initial
earnings effect of total work experience. Giving the earnings effects of
general experience and seniority a conventional human capital interpreta-
tion, female employees would thus tend to acquire a considerable amount
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of specific skills, while male employees seem to acquire mainly general
skills, i.e. skills which are by definition transferable between employers.

In order to further illuminate the simultaneous earnings effects of seniority
and general experience, earnings profiles of men and women are calculated
from the estimates in Table 2. These profiles are portrayed in Figure 4. The
two fields showing the estimated earnings growth attributable to general
experience and seniority give, when taken together, a proxy of the earnings
effect of total work experience for a hypothetical individual staying with
the same employer up to 42 years (sample maximum of seniority).

The human capital interpretation of longer length of employment at the
same employer as resulting in more accumulated specific capital and thus
in higher productivity and earnings indicates, however, that a positive return
to seniority may, in effect, capture either a return to specific training or job
duration, or both. In other words, there is a possibility that the coefficient
on the seniority variable reflects some combined effect of competing
theories on compensation and productivity (see e.g. Parson, 1986). But it
has also been argued that the estimated effect of seniority is simply the result
of inconsistent estimates produced by unobserved heterogeneity across
individuals and job matches.!?

Unfortunately, the data used in the present study do not allow a distinction
between the theoretical explanations of the effect of seniority on earnings
growth. Instead, following e.g. Brown (1989) and Mincer (1988,1989), an
attempt 1s made to capture at least part of the correlation between specific
training and employment duration by supplementing the seniority earnings
model with survey information on the occurrence of formal on-the-job
training. This is done in two different ways: first, by introducing an indicator
(OJT) for employees who have attended formal on-the-job training courses
during the twelve months preceding the time of the questionnaire, and
second, by adding a variable capturing the earnings effect of days in training
during that same time period (OJTDAYS). The gender-specific regression
results corresponding to these two specifications of the on-the-job training
variable are displayed in columns 2-3 of Tables 3 and 4. For ease of ex-
position, the tables only report the estimated coefficients for the human
capital variables. The estimates of the other explanatory variables are very
close to their counterparts in Table 2.
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Figure 4. Earnings profiles for general experience and seniority
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Source: Calculated from the general and specific experience estimates
reported in Table 2 using the formulae in footnote 7.
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The inclusion of formal OJT in the earnings model indicates that the
seniority variable can now be taken to reflect earnings growth attributable
to informal OJT and/or to factors that may cause earnings to increase
independent of productivity growth. As can be seen from Tables 3 and 4,
however, the estimated main effects of seniority differ only trivially. But
on the other hand, the small drop in the estimates due to the introduction of
formal OJT is hardly surprising in view of the overall moderate seniority
effect on earnings growth.

The tables further display a strong, positive relation between earnings
growth and formal training, suggesting that productivity growth is impor-
tant in shaping earnings profiles, as indicated by human capital theory.
Moreover, the effect on earnings of formal OJT is found to be much stronger
for male employees than for female employees. Male employees having
attended formal training courses had on average some 10 per cent higher
hourly earnings than those having received no formal training. The relative
earnings advantage of formally trained female employees was less than 4
per cent. The weaker overall earnings effect of formal training among
women is also reflected by the estimated coefficients for the training days
variable.

An attempt to approach the aforementioned heterogeneity bias problem is
also made by modifying the earnings equation with respect to the em-
ployee’s work history and by adding information on prior mobility.!3
Specifically, the earnings function is transformed to make a distinction
between two labour market segments: one corresponding to current job
experience (SEN) and the other to all previous labour force experience
(PREEXP). The reason for restricting the analysis to two segments only is
the data set employed, which provides information merely on the em-
ployee’s total work experience and length of employment with the current
employer. Past mobility, in turn, is simply defined as a change in the
employer at least once since labour force entry; i.e., the dummy proxy for
mobility (MOVE) takes a value of one if the employee’s total number of
years in the labour market exceeds the years with the present employer, and
a value of zero otherwise. The gender-specific estimates corresponding to
the segmented human capital earnings equation are reported in column 4 of
Tables 3 and 4.
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Table 3. Estimation results for various specifications of the seniority
earnings equation estimated for men.! The dependent variable

is log hourly earnings.

Variable

LOWER
VOCATIONAL

UPPER
VOCATIONAL

SHORT
NON-UNIV

SRR
GRADUATE
EXP

EXP2 /1000
PREEXP
PREEXPZ /1000
SEN

SENZ /1000
PREEXP+SEN/1000
oJT

OJTDAYS
OJTDAYS? /1000

MOVE

Log-Likelihood
1

)

0.1027""
(.0208)

0.2589""
(.0231)

0.4732™
(.0345)

0.4480""
(.0660)

0.6173**
(.0370)

0.0160**
(.0035)

-0.2558"*
(.0883)

0.0042
(.0030)

-0.0112
(.1057)

-1449.9

2)

0.0942™*
(.0206)

0.2248"*
(.0232)

0.4321™
(.0343)

0.4086™"
(.0631)

0.5702™
(.0375)

0.0152**
(.0035)

-0.2348**
(.0876)

0.0036
(.0030)

-0.0049
(.1055)

0.1013™*
(.0172)

-1429.0

3)

0.0970**
(.0206)

0.2322**
(.0231)

0.4392**
(.0341)

0.4038""
(.0653)

0.5752""
(.0371)

0.0158""
(.0035)

-0.2478**
(.0876)

0.0036
(.0030)

0.0025
(.1057)

0.0119*"
(.0019)

-0.1509™
(.0231)

-1431.1

4)

0.0929**
(.0206)

0.2267**
(.0232)

0.4349**
(.0342)

0.4089"™
(.0631)

0.5712**
(0374)

0.0166™"
(.0039)

-0.2566"
(.1049)

0.0187**
(0041)

-0.2362"
(.1236)

-0.4778**
(.1950)

0.1023**
(.0172)

-0.0437*
(.0262)

-1427.2

For notes, see Table 1. The estimates of the other explanatory variables are close to

their counterparts in Table 2 and are therefore not reported in the table. The estima-
tions also include 24 industry sector controls, whereby employment in manufactur-

Denotes significant estimate at a 5 % level.
Denotes significant estimate at a 1 % level.

ok

ing of metal products (INDU38) is used as the reference category.
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Table 4. Estimation results for various specifications of the seniority
earnings equation estimated for women.! The dependent
variable is log hourly earnings.

Variable (1) (2) 3) 4)
LOWER 0.0089 0.0076 0.0076 0.0109
VOCATIONAL (.0227) (.0227) (.0226) (.0227)
UPPER 0.1731* 0.1678™* 0.1651** 0.1701**
VOCATIONAL (.0248) (.0249) (.0248) (.0250)
SHORT 0.3622™* 0.3519** 0.3481** 0.3560™
NON-UNIV (.0355) (.0357) (.0352) (.0357)
UNDER- 0.5194™* 0.5091*" 0.5003*" 0.5148**
GRADUATE (.0478) (.0481) (.0486) (.0480)
GRADUATE 0.6063™* 0.5951™* 0.5852** 0.6016™
(.0431) (.0432) (.0430) (.0432)
EXP 0.0090** 0.0087" 0.0085"
(.0038) (.0038) (.0038)
EXP2 /1000 -0.1428 -0.1388 -0.1331
(.0990) (.0990) (.0988)
PREEXP 0.0111**
(.0043)
PREEXP2 /1000 -0.1893
(.1305)
SEN 0.0067" 0.0066" 0.0066" 0.0155™*
(.0036) (.0036) (.0036) (.0046)
SENZ /1000 0.0007 0.0043 0.0054 -0.1437
(.1433) (.1439) (.1455) (.1528)
PREEXP<SEN/1000 -0.2862
(.2277)
OJT 0.0328" 0.0323"
(.0194) (.0194)
OJTDAYS 0.0087"
(.0042)
OJTDAYS? /1000 -0.1299
(.1868)
MOVE -0.0539**
(.0250)
Log-Likelihood -2004.3 -2002.1 -1997.6 -1999.4

! For notes, see Table 1. The estimates of the other explanatory variables are close to

their counterparts in Table 2 and are therefore not reported in the table. The estima-
tions also include 24 industry sector controls with manufacturing of metal products
(INDU38) used as the reference category.

Denotes significant estimate at a 5 % level.

Denotes significant estimate at a 1 % level.

ek
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As shown in the tables, the coefficient on the interaction term,
PREEXPeSEN, has a negative sign throughout but is significantly different
from zero for male employees only, indicating that their initial investment
ratio at the current employer is on average a decreasing function of the
experience acquired from previous jobs. The strong, negative relation
between previous experience and initial training investments in the current
job observed for male employees simultaneously supports the hypothesis
that jobs started at higher ages involve less training mainly because of the
shorter remaining payoff period. No such association seems to exist for
female employees.

There is also a possibility to test whether the rate of return to human
investments undertaken at the current job exceeds the rate of return to
training received in previous jobs, as would be expected if the training is
specific and therefore non-transferable across jobs. Following Holmlund
(1984), such specificity of accumulated human capital requires two condi-
tions to be fulfilled. First, the coefficient of the seniority variable has to
exceed the coefficient for previous experience. Based on the absolute size
of the parameter estimate, this seems to roughly hold for both genders.

Secondly, the absolute value of the coefficient on seniority squared has to
exceed the absolute value of the coefficient on previous experience squared.
The estimates obtained on the squared terms do not seem to fulfil this
condition. Hence, if we are inclined to accept the simplifying assumption
that job mobility does not affect to any large extent the individual’s
investment behaviour over the life cycle, the estimates on the experience
variables suggest that the rate of return differential between training inside
and outside the current job is small or negligible for both genders. Put
differently, skills acquired on the job generally seem to be highly transfer-
able, indicating that job changes do not tend to reduce significantly the value
of the experience acquired at work.

Finally, the coefficient on the turnover variable (MOVE) suggests that for
both genders, mobility on the labour market tends to shift the earnings
profile downwards by some 4 to 5 per cent on average. This finding may
also be linked to the question of the specificity of skills acquired through
formal OJT. Unfortunately, the survey data comprise no information on that
issue. But in view of the fact that the reported training refers to "any
professional or trade union training provided within the the framework of
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a structured course that is partly or wholly sponsored by the employer", it
is definitely not to be characterized as entirely employer- or firm-specific.
Instead, comparison of the absolute magnitudes of the coefficients for the
MOVE and OJT variables suggests that part of the training can be classified
as industry-specific and/or occupation-specific and is consequently lost
only when the employee moves to another industrial sector or changes
occupations.

It may, though, be questioned whether it is appropriate to treat participation
in formal OJT programmes as an exogenous variable, that is to assume that
the trainees are selected in a random manner. Suppose that those who went
through these programmes would, had they not received OJT, nonetheless
have had higher earnings than their non-participating counterparts. In that
case, an exogenous OJT variable would give an upward-biased estimate of
the actual earnings effect of formal OJT.!* There is, however, also a
possibility that the estimated on-the-job training coefficients understate the
actual earnings effect. This would occur if the full return to training is not
received during the training (survey) year, but is spread out over several
years.

4. COMPARISON WITH PREVIOUS EVIDENCE FOR
FINLAND

Evidence on the role of human capital in explaining observed earnings
differentials in Finland has been documented mainly in the following
studies, all using the human capital approach: Lilja & Vartia (1980), Ingberg
(1987), Nygard (1989a,1989b), Brunila (1990), Eriksson (1992), and
Vainioméki & Laaksonen (1992). This section briefly presents the basic
findings of these contributions to capturing earnings effects of human
capital investment. Because of fundamental differences, however, in the
data sets used and in the definitions of key variables, direct comparisons
with the results reported in the present chapter cannot be undertaken.

The study by Lilja & Vartia (1980) focuses on examining the impact of
schooling on income differences across households using Finnish House-
hold Survey data for 1971. The dependent variable is the annual disposable
income of a sample of 1000 households, while the schooling variable
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reflects the years in formal education of the head of the household. The
empirical earnings equation 1s gradually supplemented with other charac-
teristics of the head of the household (potential work experience, gender,
industry affiliation) and of the household as a whole (state of activity,
socioeconomic status, location of residence). The estimated schooling
coefficient suggests that an additional year’s schooling for the head of the
household, ceteris paribus, increases the annual disposable income of the
household by roughly 9 per cent when controlling for all the aforementioned
background factors. The estimated earnings effect of potential work ex-
perience amounts to only 0.3 per cent a year. It is also noteworthy that the
indicator for gender points to a relative income disadvantage of households
headed by females of some 16 per cent. However, this effect is largely
reduced when the size of the household is accounted for in the estimations.

Nygard (1989a) adopts a dynamic approach to illustrate how a number of
background factors, including schooling, have influenced the income posi-
tion of Finnish households. The data set is constructed by pooling micro-
level data from the Finnish Household Surveys for 1971, 1976, and 1981.
This gives a total of over 18900 households. The dependent variable is the
relative pre-tax income of the household. The regression results suggest that
households with the head of the household having completed primary or
secondary education have improved their relative income position from
1971 to 1981 at the expense of households headed by a person with
graduation from higher (tertiary) education. The coefficients of the age
variable, in turn, imply a shift of the relative income peak towards higher
ages; the estimated income peak in 1971 corresponds to an age of about 44
years and in 1981 to some 49 years. Nygard also finds that the relative
income differences between households headed by females and males have
declined significantly during the 10-year period under study.

The data set used by Ingberg (1987) comprises some 6300 labour force
participants drawn from a database created through merging Labour Force
Survey data for 1980 and income and labour force status variables from the
Housing and Population Census of the same year. The dependent variable
is annual taxable earnings, including income from farming and entre-
preneurial income. The schooling variable measures years of formal edu-
cation and is constructed by assigning a certain number of years of schooling
to the different levels of education completed by each sample individual.
The regression results obtained from estimating the simple Mincerian
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schooling model for different subsamples of the data as well as for different
overtaking sets point to an average rate of return on schooling in the interval
of 9 to 12 per cent.

In a second study, Nygard (1989b) illustrates life-cycle aspects and the
implications of income mobility by looking at a "representative" income
recipient and his lifetime income streams from alternative careers. In brief,
the adopted framework focuses on the lifetime incomes of an 18-year-old
man, who after having completed secondary school considers whether to
enter the labour market or to invest in further education in order to qualify
for a higher-paying job. His decision set is restricted to three alternative
income careers as a Finnish civil servant, and his final choice of appointment
is taken to be definitive. The lifetime payoffs of the optional career choices
are calculated based on the situation of 1985, which is, moreover, assumed
to remain in effect throughout the person’s lifetime. Based on these desk
calculations, Nygérd shows that "although schooling is expected to pay off
by generating higher salaries, the lifetime payoff crucially depends on the
spell of further education, with the associated low (zero) income, and on
the anticipated discount rate" (p. 63).

Brunila (1990), Eriksson (1992) and Vainiomiki & Laaksonen (1992),
finally, all use samples from the Finnish Population Censuses. In particular,
Brunila (1990) estimates full sample as well as gender-specific earnings
functions from census data for 1975 and 1985 in an attempt to explain the
observed dispersion in annual before-tax earnings of some 11000 em-
ployees having worked full time during the whole year. Eriksson (1992)
estimates earnings equations using a longitudinal data set which is con-
structed by following a representative sample of the Finnish population
aged 16 to 50 (in 1970) over the years 1971, 1975, 1980, and 1985. The
final estimating data consist of 1754 individuals, and the dependent variable
is monthly earnings. Vainioméki & Laaksonen (1992) estimate both wage-
level and first-differenced equations for a sample of private-sector em-
ployees using census data for 1975, 1980, and 1985. Their cross-sectional
analysis focuses on the monthly earnings of over 17000 individuals in each
sample year.

In all three studies, as in the present study, the schooling variable refers to
the single highest level of education completed by each sample individual.
A common finding is that there has been a clear decline in educational
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returns in the 1980s as compared to.the 1970s and that, as a consequence,
also the earnings differentials across educational levels have narrowed. The
overall impression is that the average returns to educational levels reported
in this chapter are well in conformity with the evidence for 1985 reported
in these three studies.

Brunila (1990) finds for both genders an earnings effect vis-a-vis age of 0.6
per cent a year in 1975 and 0.8 per cent a year in 1985. The coefficients on
the potential work experience variables reported by Eriksson (1992) point
to a clear shift of the peak in monthly earnings; the estimated peak in 1971
was obtained after some 22 years in the labour market and in 1985 only
after about 36 year in the labour force. Since Vainioméki & Laaksonen
(1992) use indicators for age groups, their estimates are not commented on.
Obviously the different definitions of experience variables explain a major
part of the highly varying earnings effects of experience estimated for the
Finnish labour market.

Finally, all three studies report a decline in the gender effect on earnings
from some 45 per cent in the early 1970s to roughly 30 per cent by 1985.
The much lower estimate reported in the present chapter is evidently mainly
explained by the broader set of control variables used in the estimations,
and the use of hourly earnings instead of annual, monthly or weekly
earnings as the dependent variable.

d. CONCLUDING REMARKS

Generally speaking, the Finnish estimates on human capital variables point,
when compared with estimates obtained for other industrialized countries,
to an "average-level" direct rate of return to formal schooling and to a fairly
low increase in earnings per year of total work experience and of employ-
ment with the same employer, i.e. seniority. However, comparisons should
be made with great caution not least because of fundamental differences in
the populations underlying the survey samples as well as in definitions of
variables. In particular, the estimated earnings effects reported in this
chapter are gross-of-taxes and do not account for the costs of schooling and
interpersonal ability differences.
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But the returns to education estimated for Finland may, nevertheless, be
regarded as remarkably high in view of the fairly low rate of return to
education that has generally been found to characterize the Nordic coun-
tries. In fact, also when a Nordic classification of education is used instead
of the Finnish one, the estimated overall return to education is still signifi-
cantly higher in Finland than in the other Nordic countries (Asplund et al.,
1993). Possible explanations of this finding are a stronger productivity-fos-
tering effect of education in Finland and/or more severe shortages of skilled
manpower caused by a slower flow of educated persons into the Finnish
labour market. But at the same time, the average increase in earnings per
year of work experience turns out to be relatively low in Finland also in a
Nordic perspective. This, in turn, may be interpreted as indicative of
insufficient possibilities of labour market training and/or other productivity
improving measures. This important aspect certainly requires further re-
search.

There also seem to be noteworthy differences in the rate of return to human
capital between the two genders. Both the return to schooling and the
increase in earnings from each year of general labour market experience are
clearly lower for female employees. Another notable difference between
genders is the moderate but still more important role of seniority in the
determination of female earnings. But the estimation results also seem to
suggest that the earnings effect of seniority for women is due mainly to a
good employee-employer relationship and not to the accumulation of
specific skills. For male employees, on the other hand, growth in produc-
tivity with general experience tends to be the dominant explanation for the
overall effect of experience on earnings, accompanied with a strong, posi-
tive effect of participation in formal training programmes. This lends clear
support to the human capital theory.

But in assessing the reported estimation results, due allowance should be
made for the fact that the estimations are based on cross-sectional data for
one year only. In other words, the estimated coefficients are to be interpreted
as short-term estimates. As pointed out by Willis (1986), the actual earnings
growth of members of cohorts of new labour force entrants may be quite
different from that indicated by cross-sectional estimates if there have been
clear changes in the rate of productivity growth or in the earnings structure
by age and education.
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Unfortunately, the stability of the reported estimates cannot be examined
because the labour force survey data available for the years prior to 1987
do not comprise income data. Previously published evidence for Finland
reviewed in Section 4 above suggests, however, that the return to formal
education has been remarkably stable during the 1980s, after a clear decline
in the 1970s. Moreover, empirical results reported in Asplund et al. (1993)
point to a similar development in the other Nordic countries.
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Footnotes:

1. The human capital theory of wage determination is reviewed in Chapter II of this study.

2.Ithas occasionally been argued that the widely used quadratic specification of the human
capital earnings function tends to underestimate earnings growth for young employees
(Welch, 1979). In his review, Rosen (1992), in turn, notes that "there are recent signs that
higher order polynomials in experience are necessary to fit the 1980s data" (p. 162).
Following Murphy & Welch (1990), also a quartic specification for the experience-earn-
ings profile was tried, but this approach did not yield reasonable estimation results.

3. As pointed out by Maddala (1983), it would be important not only to test for the existence
of sample selection bias but to also analyse the actual earnings effects of self-selection, i.e.
the effects for the alternative, unobserved choice. The stumbling-block, however, is that
the data rarely allow this.

4. It is to be noted that in interpreting the coefficients of included explanatory variables,
continuous variables provide directly the log earnings effect of, say, an additional year of
human capital accumulation, whereas dummy estimates indicate the differential effect of
being in a particular group as compared with the reference group. Moreover, only if the
percentage change is small enough will the estimated coefficient measure the actual
percentage change in earnings from having/acquiring the characteristic for which the
variable stands, other things being unchanged. In the case of larger percentage changes,
the actual earnings effect is given by the antilog of the given parameter estimate, i.e. (e* -
1)*100. In fact, Halvorsen & Palmquist (1980) suggest that the percentage differential for
indicator variables is calculated in this way for semilogarithmic equations. This approach
is also adopted in the present study.

5. Although there seem to be no pecuniary advantages in acquiring a lower vocational
degree, completion of that degree may nonetheless stand out as a good in itself or lead to
a job with greater job satisfaction.

6. The average rate of return to an additional year of schooling beyond the completed basic
education - other relevant factors being held unchanged - is estimated at some 9 per cent
for men and at slightly more than 8 per cent for women, giving an average of close to 9
per cent for all employees. Hence, the marginal return to above-primary education is on
average nearly 1 percentage point lower for women than for men (significant difference at
a5 % level). Because of the fairly high estimated returns to education, attempts were made
to capture, by means of the single cross-section of individuals available, possible age-re-
lated differences in the returns due not least to variation in the supply of educated labour
over the past decades. The schooling coefficients estimated for different cohorts revealed,
however, no significant differences between the point estimates relative to the standard
errors.

7. The cumulative earnings effect of work experience measures total percentage additions
to earnings due to experience from zero experience to given years of experience, and is
calculated as the antilog of (ot,EXP - o, EXP?).

8. The marriage premium estimated in earnings equations is often interpreted as repre-
senting unobserved human capital (see e.g. Becker (1981,1985), Kenny (1983), Nakosteen



75

& Zimmer (1987), and Korenman & Neumark (1991)). Another interpretation (see Becker)
is assortative matching (of spouses).

9. For a more detailed discussion of the effects of children on male and female earnings,
see e.g. Lofstrom (1992).

10. There are, however, also more recent, competing theories of compensation and
productivity offering alternative explanations for the empirically observed positive earn-
ings effect of seniority. See the survey in e.g. Parson (1986).

11. The full sample linear seniority variable has a coefficient of 0.0052 with a standard
error of 0.0009 when seniority squared is excluded. The corresponding female coefficient
amounts to 0.0068 with a standard error of 0.0016, whereas the corresponding male
coefficient is 0.0039 with a standard error of 0.0012. Attempts were also made to capture
early-seniority effects on earnings by adding to the seniority earnings equation a dummy
variable to indicate the employee’s first year with the current employer. For male em-
ployees, this term has a coefficient of 0.0476 with a standard error of 0.0243. For female
employees, the corresponding coefficient is 0.1385 with a standard error of 0.0245.
However, the interpretation of the estimates is unclear because they are based on annual
earnings data that may combine earnings associated with the current employment relation-
ship with earnings from employment with previous employers during that same year.
Hence, the estimates evidently reflect some combination of mobility or labour market entry
effects and seniority effects. According to Brown (1989), they might also capture non-
quadratic earnings effects that do not fit into a quadratic specification of seniority.

12. For a brief review of recent empirical evidence, see e.g. Chapter II of this study and
the literature referred to therein.

13. The theoretical framework underlying this approach is outlined in Section 3 of Chapter
II of this study.

14. If the data of the present study were used in order to treat OJT as endogenous, the
training effect would not be identified; the same set of explanatory variables evidently
affects both the participation in training programmes and the earnings equation.
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Table A. Summary of definitions of included variables

Variable
EARN

In EARN

BASIC

LOWER VOCATIONAL
UPPER VOCATIONAL
SHORT NON-UNIV
UNDERGRADUATE
GRADUATE

EXP
SEN
PREEXP

OoJT

OJTDAYS

MOVE
WOM, MALE
AGE
MARRIED
iz 01 0 el
cHILD%®
cHILD !
SOUTH

CAPITAL

Definition

Average hourly earnings (in FIM) calculated from the before-
tax annual wage and salary income recorded in the tax rolls
and an estimated amount of annual normal working hours.

Natural logarithm of EARN.

Indicator for persons with basic education only (about 9 years
or less).

Indicator for persons with completed lower-level of upper
secondary education (about 10-11 years).

Indicator for persons with completed upper-level of upper
secondary education (about 12 years).

Indicator for persons with completed lowest level of higher
education (about 13-14 years).

Indicator for persons with completed undergraduate university
education (about 15 years).

Indicator for persons with completed graduate university
education (more than 16 years).

Self-reported total years of labour market experience.
Seniority, i.e. self-reported years with the present employer.

Years of experience with previous employers calculated as
PREEXP = EXP - SEN.

Indicator for persons who self-reportedly have received
employer-sponsored formal on-the-job-training during the
previous twelve months.

Self-reported total number of days in formal on-the-job
training during the previous twelve months.

Indicator for job mobility proxied by MOVE = 1 if EXP > SEN.
Indicators for gender.

Physical age of the individual.

Indicator for married persons and singles living together.
Indicator for children aged O to 17 living at home.

Indicator for children aged O to 6 living at home.

Indicator for children aged 7 to 17 living at home.

Indicator for residence in the southern parts of Finland
(Uudenmaan province, Turun- ja Porin province, Ahvenan-
maa, Hdmeen province, and Kymen province).

Indicator for residence within the capital region (the Helsinki
area).
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TEMPEMPL Indicator for persons who self-reportedly are in temporary
employment.

PART-TIME Indicator for persons who self-reportedly are in part-time
employment.

PIECE-RATE Indicator for persons who are not being paid on an hourly,
weekly, or monthly basis.

NODAYWORK Indicator for persons who are not in regular day-time work.

UNEMPL Indicator for persons who have been unemployed or
temporarily laid off during the previous twelve months.

UNION Indicator for unionized employees.

INDU11-13 Indicator for employment in agriculture, forestry or fishing.

INDU31 Indicator for employment in food manufacturing.

INDU32 Indicator for employment in textile industries.

INDU33 Indicator for employment in manufacturing of wood products.

INDU34 Indicator for employment in manufacturing of paper products.

INDU35 Indicator for employment in manufacturing of chemicals.

INDU36 Indicator for employment in manufacturing of non-metallic
products.

INDU37 Indicator for employment in basic metal industries.

INDU38 Indicator for employment in manufacturing of metal products.

INDU20/39 Indicator for employment in other manufacturing, including
mining.

INDU40 Indicator for employment in electricity.

INDUS0 Indicator for employment in construction.

INDU61 Indicator for employment in wholesale trade.

INDU62 Indicator for employment in retail trade.

INDUG63 Indicator for employment in restaurants.

INDU71 Indicator for employment in transport.

INDU72 Indicator for employment in communication.

INDUS81 Indicator for employment in financing.

INDUS2 Indicator for employment in insurance.

INDUB83 Indicator for employment in real estate.

INDU91 Indicator for employment in public administration.

INDU92 Indicator for employment in sanitary services.

INDU93 Indicator for employment in social services.

INDU% Indicator for employment in recreational and cultural services.

INDU95 Indicator for employment in personal and household services.
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Table B. Sample mean characteristics of all employees retained in the
actual estimating data and separately for male and female

employees
Variable All obs. Women Men
Mean Mean Mean
EARN 44.82 40.80 49.00
In EARN 2172 3.63 3.81
BASIC (1,0 0.3605 0.3674 0.3532
LOWER VOCATIONAL (1,0) 0.3083 0.2823 0.3354
UPPER VOCATIONAL (1,0) 0.2000 0.2174 0.1819
SHORT NON-UNIV (1,0) 0.0565 0.0604 0.0524
UNDERGRADUATE (1,0) 0.0257 0.0352 0.0157
GRADUATE (1,0) 0.0490 0.0372 0.0613
EXP 16.78 16.14 17.46
EXP? 388.85 356.83 422.19
SEN 8.92 8.60 9.26
SEN? 149.11 139.40 159.34
PREEXP 7.85 7.51 8.21
PREEXP? 123.09 110.99 135.84
QOJT (1,0) : 0.3671 0.3770 0.3569
OJTDAYS 6.60 579 7.57
MOVE (1,0) 0.8614 0.8556 0.8676
AGE 37.17 37.72 36.60
WOM (1,0) 0.5101 - -
MARRIED (1,0) 0.7366 0.7313 0.7421
CHILDV-! (1,0) 0.4875 0.4947 0.4801
CHILD%¢_ (1,0) 0.2334 0.2094 0.2584
CHILD’-17 (1,0) 0.3499 0.3694 0.3297
SOUTH (1,0) 0.6644 0.6784 0.6499
CAPITAL (1,0) 0.1946 0.2074 0.1813
TEMPEMPL (1,0) 0.0973 0.1188 0.0749
PART-TIME (1,0) 0.0370 0.0609 0.0121
PIECE-RATE (1,0) 0.0901 0.0649 0.1164
NODAYWORK (1,0) 0.2401 0.2486 0.2311
UNEMPL (1,0) 0.1027 0.0981 0.1074
UNION (1,0) 0.7633 0.7957 0.7296
INDU11-13 (1,0) 0.0221 0.0096 0.0351
INDU31 (1,0 0.0329 0.0357 0.0299
INDU32 (1,0 0.0272 0.0433 0.0105
INDU33 (1,0 0.0249 0.0161 0.0341
INDU34 1,0; 0.0508 0.0367 0.0655
INDU35 (1,0 0.0200 0.0116 0.0288
INDU36 (1,0) 0.0100 0.0035 0.0168
INDU37 (1,0) 0.0072 0.0020 0.0131
INDU38 (1,0) 0.0798 0.0393 0.1221
INDU20/39 (1,0) 0.0038 0.0025 0.0052
INDUA40 (1,0) 0.0131 0.0055 0.0210
INDUS50 (1,0) 0.0780 0.0146 0.1441
INDUG61 (1,0 0.0367 0.0287 0.0451
INDUG62 (1,0 0.0765 0.0946 0.0576
INDUG63 (1,0 0.0246 0.0393 0.0094
INDU71 51,0) 0.0539 0.0272 0.0818
INDU72 (1,0) 0.0270 0.0226 0.0314
INDUS8I1 21,0; 0.0362 0.0589 0.0126
INDUS2 (1,0 0.0082 0.0086 0.0079
INDUS83 (1,0) 0.0413 0.0398 0.0430
INDU91 1,0; 0.0639 0.0694 0.0582
INDU92 (1,0 0.0103 0.0121 0.0084
INDU93 (1,0) 0.2210 0.3468 0.0901
INDU9%4 21,03 0.0177 0.0242 0.0110
INDU95 (1,0 0.0126 0.0080 0.0173
Number of obs. 3895 1987 1908

¥ Average number of days in formal on-the-job training courses for those who received
training during the previous twelve months.



Table C. Maximum likelihood estimates of the selection (probit) equa-

32

tion explaining the probability of being in employment!

Variable All obs. Women Men
CONSTANT -5.9355™* -5.4558"* -6.7155™
(.5488) (.7620) (.8298)
AGE 0.3779** 0.3368** 0.4733**
(.0471) (.0651) (.0721)
AGE? -0.0058** -0.0044** -0.0086™"
(.0012) (.0017) (.0019)
AGE3 /1000 0.0127 0.0006 0.0378*
(.0104) (.0143) (.0163)
MARRIED 0.2880™* 0.0838 0.5640™
(.0439) (.0652) (.0795)
CHILDO-17 0.0097 -0.1839™" 0.3419™
(.0544) (.0686) (.0930)
SOUTH 0.3834™* 0.3983** 0.3532**
(.0393) (.0526) (.0611)
BASIC EDUCATION -0.3140™ -0.3266™" -0.2931™*
(.0423) (.0574) (.0649)
MALE 0.2345™* " -
(.0410)
No. of obs. 6018 3193 2825
Prob(W=1), %*** 89.5 88.5 89.2

Standard errors are given in parentheses below the estimates.
Denotes significant estimate at a 5 % level.
Denotes significant estimate at a 1 % level.
Percentage share of correctly predicted (probit) employment.

kk

ok
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Table D. Regression results for the extended human capital earnings
equation estimated jointly and by gender using OLS techniques.!
The dependent variable is log hourly earnings.

Variable All obs. Women Men
CONSTANT 3.4250™* 3.2767"* 3.3753**
(.0292) (.0492) (.0342)
BASIC EDUCATION 0 0 0
LOWER VOCATIONAL 0.0632** 0.0122 0.1026™*
(.0126) (.0184) (.0171)
UPPER VOCATIONAL 0.2315™ 0.1821"* 0.2626"*
(.0166) (.0241) (.0228)
SHORT NON-UNIV 0.4313™ 0.3686"" 0.4782**
(.0239) (.0324) (.0353)
UNDERGRADUATE 0.5186™" 0.5234** 0.4541™*
(.0297) (.0357) (.0543)
GRADUATE 0.6211** 0.6079** 0.6234™"
(.0274) (.0404) (.0359)
EXP 0.0161™ 0.0146™* 0.0176*
(.0021) (.0030) (.0030)
EXP2 /1000 -0.2150** -0.2091** 0.2442™
(.0496) (.0676) (.0695)
WOM -0.1908™*
(.0113)
MARRIED 0.0202" -0.0179 0.0478**
(.0120) (.0157) (.0189)
CHILDO-6 0.0138 0.0294 -0.0117
(.0126) (.0207) (.0156)
CHILD’-17 0.0282** 0.0021 0.0521%*
(.0105) (.0136) (.0162)
CAPITAL 0.1074™* 0.0906"* 0.1233**
(.0144) (.0187) (.0223)
TEMPEMPL 0.0193 0.0638" -0.0680*
(.0246) (.0316) (.0372)
PART-TIME 0.2711** 0.2718* 0.2119
(.0474) (.0496) (.1312)
PIECE-RATE 0.0594** 0.0141 0.0878**
(.0181) (.0327) (.0209)
NODAYWORK 0.0779™ 0.1327** 0.0183
(.0128) (.0188) (.0173)
UNEMPL -0.0566™* -0.0280 -0.0705™*
(.0212) (.0311) (.0276)
UNION -0.0141 -0.0269 -0.0029
(.0145) (.0225) (.0188)



Table D. (cont.)

Variable

Industry sector indicators:

INDU11
(agriculture)

INDU31
(food manuf.)

INDU32
(textile)

INDU33
(wood prod.)

INDU34
(paper prod.)

INDU35
(chemicals)

INDU36
(non-metallic)

INDU37***
(basic metal)

INDU38
(metal products)

INDU20/39****
(oth. manuf.)

INDU40
(electricity)

INDUS50
(construction)

INDU61
(wholesale trade)

INDU62
(retail trade)

INDUG3
(restaurants)

INDU71
(transport)

INDU72
(communication)

INDU81
(financing)

INDUS82
(insurance)

INDUS3
(real estate)
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All obs.

-0.0963**
(.0348)

-0.0475
(.0295)

-0.0847"*
(.0299)

-0.0992™
(.0274)

0.1739**
(.0255)

0.0631
(.0410)

-0.0220
(.0504)

0.1553**
(.0362)

0
0.1283"
(.0692)

0.0845™*
(.0338)

0.0162
(.0220)

0.0406
(.0312)

-0.0851™*
(.0258)

-0.0132
(.0331)

-0.0127
(.0244)

0.0250
(.0257)

0.1373**
(.0306)

Women

0.0377
(.0635)

-0.0240
(.0392)

-0.0496
(.0417)

-0.0109
(.0442)

0.1610™
(.0387)

0.0281
(.0522)

-0.0369
(.0672)

2330"
1172)

0.0264
(.0479)

0.0182
(.0498)

0.0720
(.0458)

-0.0567
(.0389)

0.0104
(.0449)

0.0958"
(.0555)

0.1013**
(.0412)

0.1715™
(.0401)

0.1364"
(.0713)

0.0304
(.0470)

~QO

Men
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Table D. (cont.)

Variable All obs. Women Men
INDU91 0.0066 0.0671" -0.0058
(public adm.) (.0216) (.0328) (.0327)
INDU92 -0.1310" -0.0541 -0.2029"
(sanitary services) (.0656) (.0900) (.0784)
INDU93 -0.0133 0.0275 -0.0323
(social services) (.0202) (.0318) (.0325)
INDU9%4 0.0691 0.1018 0.0323
(cultural services) (.0567) (.0721) (.0823)
INDU95 -0.1157* -0.0396 -0.1599™*
(personal services) (.0316) (.0695) (.0327)
R2 adj. 0.3672 0.3019 0.3846
SEE 0.3032 0.3056 0.2925
F-statistic 54.79 22.48 30.07
Number of obs. 3895 1987 1908

Standard errors are given in parentheses below the estimates and are adjusted for
heteroscedasticity according to White (1980). A simple Chow test suggests that the
hypothesis of the parameter estimates being equal for male and female employees
can be rejected at a 0.1 % level.

Denotes significant estimate at a 5 % level.

Denotes significant estimate at a 1 % level.

The four observations on females in basic metal industries are included in the
reference category INDU38.

Includes employment in mining and quarrying.

Kk

Hkk

Hokk
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CHAPTER IV

OCCUPATIONAL EARNINGS DIFFERENTIALS IN FINLAND

Empirical evidence from a cross section of individuals

ABSTRACT:

The primary purpose of the present chapter is to analyse the importance of
occupational status in explaining earnings dispersion in Finland. This is done in
two steps. First, human capital earnings functions supplemented with occupation
controls are estimated in order to exhibit the effect of occupation on the general
level of earnings and the interaction between human capital and occupation. The
aim then is to see to what extent the coefficients estimated for the occupation
indicator variables reflect an indirect earnings effect of formal schooling arising
from the influence of vocationally differentiated education on the individuals’
occupational attainment. In the second step, this question is addressed by estimat-
ing occupation-specific earnings functions, whereby correction for the potential
effects of selection bias arising from occupational choice is made by adding
information obtained from estimating occupational attainment functions of the
multinomial logit form.

The empirical findings suggest that the effect of formal education on earnings is
not necessarily weakened by the role that occupation plays. Instead, a notable part
of the earnings effect of education seems to be mediated by the employee’s position
in the occupational hierarchy. The strong indirect earnings effect of schooling
points, in turn, to a fairly rigid occupational earnings structure, especially among
male employees. A cautious generalization of the results implies that the inclusion
of both educational and occupational controls in the earnings equation might
provide useful insights about the functioning of the Finnish labour market.
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1. INTRODUCTION®

The usual approach within the human capital framework mostly overlooks
the potential role of occupations in explaining observed interpersonal
earnings differentials; the pay in an occupation is thought to be determined
primarily by the investment in human capital that an individual has to make
to enter it. Drawing on the work of Willis (1986), de Beyer & Knight (1989)
derive and test a theory of occupation-specific productivity and earnings
consistent with the competitive framework of the human capital theory. In
particular, their theoretical model interprets occupational attainment as the
outcome of a nexus of relationships among occupation, ability, education,
training and productivity. These interactions are shown.to generate a
positive hierarchial sorting of individuals into jobs even under the assump-
tion of perfectly competitive factor markets.

However, the inclusion of a set of occupation controls into the earnings
function treats the occupational status of an individual as given or, using
the terminology of Brown et al. (1980), as in some sense justified. If the
allocation of employees to different occupational categories can be expected
to be the outcome of a selection process rather than a random drawing, then
the omission of any potential factors influencing the individual’s choice of
or access to a given occupation may give rise to problems of selectivity bias
in the estimations.

One way of approaching the obvious endogeneity of occupational attach-
ment would be to drop the occupation controls and consider a reduced form
earnings equation which combines determinants of occupational attainment
and of earnings. More information is, however, gained if the two processes
are kept separate, i.e. if the estimation of occupation-specific earnings
equations is combined with the estimation of occupational attainment equa-
tions in order to correct for the potential presence of selectivity bias arising
from occupational choice. This latter approach, which has recently been
used by Reilly (1991), is preferred also in the present study. The selection

* 1 gratefully acknowlegde comments and suggestions from David G. Blanchflower and
Per-Anders Edin and other participants in The Yrj6 Jahnsson Foundation Labour Econom-
ics Workshop, held in Sannés/Porvoo in Finland in June 1992. I would also like to thank
Jari Vainiomaiki for helpful comments. Any remaining errors and omissions are mine.
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bias problem is addressed by implementing a general technique for the
estimation of multivariate choice models proposed by Lee (1983) and first
applied by Trost & Lee (1984).

The adopted approach can, however, be criticized for overlooking the fact
that the relation between occupational choice and earnings determination
is necessarily simultaneous; the choice of occupation affects lifetime earn-
ings and expected future earnings influence occupational choice (e.g.
Dolton et al., 1989). Because the available data only comprise information
on a single cross section of individuals, the obvious simultaneity of deci-
sions cannot be accounted for in the analysis.

Nevertheless, the estimation results obtained from estimating both occu-
pational attachment and earnings equations offer a possibility to examine
in more detail the role of occupation in the determination of earnings.
Following de Beyer & Knight (1989), an exercise is undertaken where the
direct and indirect (through occupational attainment) earnings effects of
education are calculated and compared with the earnings effects estimated
for schooling in earnings equations omitting occupation.

The chapter is organized as follows. Section 2 presents the empirical
specifications of the estimated earnings functions, the estimation methods
employed and the data used. Section 3 reports the estimated effects of
occupation on the overall level of male and female earnings, while Section
4 analyses the influence of human capital on earnings within occupational
categories and the interaction between formal education and occupational
status. Concluding remarks are given in Section 5. A simple attempt to
measure the extent of occupational segregation in the Finnish labour market
using the obtained estimation results is reported in Appendix I.

2. MODEL SPECIFICATIONS AND DATA

The empirical analysis is based on an extended version of the conventional
human capital earnings function postulated by Mincer (1974). In particular,
the natural logarithm of earnings of the i individual (InEARN,) is explained
in terms of a vector (X,) comprising human capital-related as well as other
relevant personal and job characteristics:
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(1)  ImEARN,=X0.+¢,, g ~N©,02) i=1,.,N

where o is a vector of parameters to be estimated and €, is a disturbance
term.

Under the usual least squares assumptions, the disturbance term in the
earnings model in equation (1) is randomly distributed among the popula-
tion, with an expected value equal to zero. However, in the survey data used
in the present study, the sample individuals recorded as being employed are
not randomly selected from the entire population. Instead they represent
persons who were employed during the week of the questionnaire, exclud-
ing all individuals who, for one reason or the other, were not employed at
that particular time. Given that this produces a non-negligible sample
selection bias, estimation of earnings equations for employees using ordi-
nary least squares techniques results in inconsistent parameter estimates
(e.g. Maddala, 1983).

Adjustment for potential sample selectivity bias influencing the estimation
results is made by estimating the earnings function in equation (1) in
combination with a selection function of the probit type explaining the
probability of the i sample individual being employed. The selection
criterion in the resulting two-equation model, classified as a "Type 2" Tobit
model by Amemiya (1984), has the following general form

@  W=YB+p,

where Y, is a vector of explanatory variables, [} is a vector of unknown
parameters, and L, is a disturbance term that in the case of selectivity bias
correlates with the residual (g,) in the earnings equation. The dependent
variable (W) in the selection equation is unobservable, but it has a dichot-

omous observable realization W; (employed or not) which is related to W

as follows:
W, = iff W:>0
W.=0 otherwise .

1

Accordingly, the dependent variable (InEARN,) in the earnings regression
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is not observed unless W} > 0, implying that the observed sample of EARN

is censored. The conditional expectation of the earnings equation may then
be written as

(3) E(InEARN, | W, =1)=X o+ E(g; | W,=1)
=Xo+E(u>-Yp).

By assuming that € and [, follow a bivariate normal distribution
N(0,0,62,1 ’peu) with zero means, 62 respective unit variance, and correlation

coefficientp,, a standard sample selectivity bias correction of the earnings
equation can be performed in the following manner

Y,
oY) X+ poGih,

() EQnEARN,|W,= 1) =X0+py0, gy =

where o, is the standard deviation of the disturbance term in the earnings
equation and @(-) and ®(-) are, respectively, the density function and the
distribution function of the standard normal. Various empirical specifica-
tions of the earnings model in equation (4) are estimated with the LIMDEP
program using maximum likelihood estimation of the procedure discussed
in Heckman (1979) and Greene (1981). More exactly, in order to obtain
both consistent and efficient estimates, equations (1) and (2) are estimated
jointly, whereby the final values from the two-stage Heckman procedure
are used as starting-values for the maximum likelihood method of estimat-
ing o, B, 0, and p, . |

The probability of being employed is explained in terms of a set of personal
characteristics encompassing age and indicators for educational level, mari-
tal status, family size, and location of residence. The observed earnings
variance among male and female employees, in turn, is assumed to be
dependent on the employees’ formal education, years of labour market
experience, marital status, family size, location of residence, employment
status, working conditions, union membership, and industry affiliation.
Apart from these explanatory variables, the earnings model is further
supplemented with a set of occupation indicators in order to examine the
interaction effects of the individuals’ position in the occupational structure.
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It may be questioned, though, whether it is appropriate to treat the occu-
pational status of an individual as exogenously given, i.e. to ignore any
potential factors that may influence the individual’s choice of or access to
a given occupation.! One way of approaching this endogeneity problem
would be to drop the occupation controls and consider a reduced form
earnings equation which combines determinants of occupational attachment
and of earnings or, more formally, replaces the occupation controls by their
determinants in occupational attainment equations.

This approach disregards, however, the fact that occupational differences
may occur not only in the level of earnings but also in the returns to human
capital as well as to other individual characteristics. More information is
thus gained by keeping the two processes separate; that is, earnings func-
tions are estimated for relevant occupational categories, whereby the poten-
tial presence of selection bias arising from occupational choice is addressed
by supplementing the occupation-specific earnings functions with the esti-
mation of occupational attainment functions.

Following Lee (1983), this alternative approach, involving multiple choice
and censored dependent variables, can be formulated in terms of a poly-
chotomous choice model with J mutually exclusive occupational categories
and J earnings equations:

(5)  InEARN,=Zy+§;, G~ N(©, 09
(6) OCCi=VP,+m,, i=L.,N j=1.J

where Z;; and V; are vectors of explanatory variables, v, and 6, are vectors
of unknown parameters, and G and 1; are disturbance terms. The occu-
pational earnings function in equation (5) will be affected by selectivity bias
if the disturbances in equations (5) and (6) are correlated.

The dependent variable (INEARN;) in the occupation-specific earnings
equation is observed only if occupational category j is chosen. This choice
is assumed to be the outcome of an optimization process where the in-
dividual compares the maximum utility attainable given each occupational
alternative and selects that alternative which provides the highest present
value of net benefits. The utility maximization process is thought to be
captured by the occupational indicator function
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(7) OCC;=j iff OCC,>max OCCy, k=1..,0  k#j

Following Lee (1983), the choice of the j alternative in equation (7) can
be reformulated as a binary decision, i.e.

(8) 0CC;=j iff Viej >V

where y;; is the residual for each individual and occupational category and
is defined as

) Y;; = max OCC, —MN; > k= dyegd k]

Assuming that the residuals (1)) of the utility function in equation (6) are
independently and identically distributed with the Type 1 extreme value
distribution?, the probability that occupational category j will be chosen can
be represented by a multinomial logit model?

exp (V9)

(10) Prob(y; < V9,) = Prob(OCC,; =) = :
1+ > exp (V)

Only the parameters of the J-1 investigated occupational categories can be
identified, which requires a normalization X0,=0 to be imposed in the
estimations.* The earnings equation conditional on category j being chosen
may then be written as

(11) E(InEARN; 1 OCC,; =) =le'yj+E(CU | OCC,; =))

=Zy,+EC;1y,;<V9).

Given that Cij and y;; follow a bivariate normal distribution, a two-step
estimation procedure similar to that postulated by Heckman (1979) can be
used in order to correct the occupation-specific earnings functions for the
potential effects of selectivity bias arising from occupational choice. Fol-
lowing Lee (1983), the W residuals are transformed into standard normal
random variables and a modified earnings equation conditional on occupa-
tion category j being chosen is derived
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POLF, (VO]
2 J(I)[F(Vej)] =Z;jl;~ PO »

(12)  E(mEARN,| OCC;= )=

where F(-) denotes the probability distribution function and the other terms
are defined in line with their counterparts in equation (4) above. Various
empirical specifications of the occupational earnings model in equation (12)
are estimated with the LIMDEP program using the multinomial logit-OLS
two-stage cstimator of Lee (1983). More exactly, the multinomial probabil-
ity function in equation (10) is estimated by maximum likelihood and the
obtained information is used to compute Kj, 1.e. the term controlling for the
potential effects of selectivity bias. Consistent estimates of Y, and
Q. =p0; are then obtained by ordinary least squares regression of lnEARN

onZ and?»
(13) InEARN,; = ZJ'YJ+QK +1T,

where E(’l:ij | OCC;=j) = 0 and E(’c2 | OCC,=)) # constant (see e.g. Trost &

Lee, 1984). The standard errors are corrected using the heteroscedasticity-
consistent estimator suggested by White (1980).

The probability of a person adopting a given occupation is taken to depend
on the individual’s accumulated human capital, family responsibilities,
employment and working condition preferences as well as on regional
variations in occupational structures. Following Gyourko & Tracy (1988),
age 1s not included as an explanatory variable, the underlying assumption
being that there are no systematic shifts of employees between occupational
social status categories as they grow older. A lack of data, in turn, does not
enable the inclusion of social background variables, which have generally
been found also to affect the individual’s choice of occupation (e.g. Gabriel
et al., 1990). The earnings within each occupational social status category
are explained in terms of the same broad set of variables used in explaining
overall earnings variance.

The earnings models outlined above are estimated using cross-sectional
micro-level data from the Labour Force Survey for 1987 conducted by
Statistics Finland. A strong advantage of the data set is that it comprises
information of vital importance in human capital earnings analysis. Less
satisfactory is that it does not provide the type of panel data needed in studies
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of the present kind, as the survey sample varies from one year to another.
The labour force survey covers a random sample of some 9000 persons,
representing the entire population aged 15-64 years as stratified according
to sex, age and region. When the data are restricted to employed wage and
salary earners aged 16-64 and sorted out with respect to missing or in-
complete information on crucial variables, the sample of employees re-
tained in the actual estimating data shrinks to covering a total of 3895
individuals.

The dependent variable is chosen to be average before-tax hourly earnings
in order to allow for interpersonal differences in months and weekly hours
worked and to make the earnings of full-time and part-time employees
comparable. The earnings data used comprise most types of compensation,
including overtime and vacation pay and fringe benefits. Yet, asimple t-test?
indicates that the estimation results obtained when including fringe benefits
in the earnings data do not differ significantly from the results obtained
when fringe benefits are omitted (cf. the results reported in Chapter III of
this study).

Ideally, earnings differentials should be related to the actual schooling dif-
ferences which generate them. The employed data set does not allow this,
however; the available register data on formal schooling merely show the
single highest level of education completed by each individual. There are a
total of eight levels of education, which are represented in the estimations
by both linear and non-linear schooling variables. A noteworthy advantage
of the database is that it comprises self-reported information on the person’s
total years of work experience and his or her years with the current employ-
er, i.e. seniority (tenure). Thus the estimation results are based on the sample
individuals’ "actual" and not on their potential labour market experience.

The occupational classification of individuals is carried out according to the
standard Finnish Classification of Socio-economic Groups of 1983 (CSO,
1983). In brief, individuals in paid-employment are classified into three
broad social status categories: upper-level salaried employees, lower-level
salaried employees, and manual workers. Each of the two non-manual cate-
gories is further divided into four subgroups depending on, inter alia, the
level of responsibility and independency associated with the working tasks
performed. The category of manual workers is also divided into four sub-
groups, but primarily according to occupational group and industrial sector.
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A summary of definitions of the variables employed in the subsequent
empirical analysis is given in Table A of Appendix II. The male and female
employees in the estimating data are described in terms of these variables
in Tables B and C of Appendix II. A detailed description of the construction
of the underlying data and of the definition of crucial variables is given in
Chapter VII of this study.

3 EARNINGS EFFECTS OF OCCUPATIONAL SOCIAL
STATUS

The regression results obtained from estimating gender-specific human
capital earnings functions exclusive and inclusive of occupational social
status controls are displayed in Table 1. The corresponding probit estimates
are reported in Table D of Appendix II. The earnings effects estimated for
the various explanatory variables included in the analysis are discussed at
length in Chapter III of this study and are therefore commented on only
briefly below.

The parameter estimates’ of the education level indicators suggest that the
effect of education on earnings is on average increasing with the level of
education. But the growth rate of earnings varies quite substantially depend-
ing on the level of education concerned. Moreover, it differs markedly
between the two genders at the lower end of the educational scale where a
major part of the labour force is situated. These overall trends largely persist
when controlling for the occupational social status of employees (columns
2 and 4 in Table 1); although the inclusion of occupation indicators reduces
significantly the absolute size of the schooling coefficients (see further
section 4), the estimates still point to highly varying economic incentives
to continue in formal education.

Further, despite a considerable narrowing of the differences in educational
returns across genders?, the estimated returns to completion of the LOWER
VOCATIONAL level stand out as an important exception. Specifically,
women with a lower vocational education tend to have no relative income
advantage over women with only a basic education. For men, graduation
from this particular educational level has a marginal product amounting to
some 10-11 per cent on average. All in all, then, the estimation results sug-
gest that differences in the jobs and occupations which men and women
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Table 1. Regression results for extended human capital earnings equa-
tions estimated by gender!. The dependent variable is log hourly
earnings inclusive of fringe benefits.

(Occupation controls are included in columns 2 and 4.)

Variable Female employees Male employees
(1) (2) 3) 4)
CONSTANT 3.3114™ 3.3816™" 3.3539*" 3.4083**
(.0681) (.0804) (.0549) (.0679)
BASIC EDUCATION 0 0 0 0
LOWER 0.0073 -0.0022 0.1055™* 0.0915™*
VOCATIONAL (.0227) (.0222) (.0204) (.0197)
UPPER 0.1758™" 0.1160™ 0.2728"* 0.1569**
VOCATIONAL (.0248) (.0244) (.0227) (.0239)
SHORT 0.3670™* 0.2188** 0.4875™* 0.2619**
NON-UNIV (.0353) (.0370) (.0339) (.0382)
UNDER- 0.5168"" 0.2830** 0.4714** 0.2135™"
GRADUATE (.0478) (.0532) (.0667) (.0685)
GRADUATE 0.6038** 0.3643™* 0.6416"* 0.3991**
(.0430) (.0466) (.0370) (.0370)
EXP 0.0129** 0.0097** 0.0193** 0.0142**
(.0036) (.0036) (.0033) (.0034)
EXP2 /1000 -0.1654* -0.1094 -0.2898** -0.1999*
(.0926) (.0935) (.0845) (.0873)
MARRIED -0.0182 -0.0209 0.0590"* 0.0397"
(.0196) (.0195) (.0230) (.0222)
CHILDO-6 0.0299 0.0248 -0.0109 -0.0105
(.0183) (.0185) (.0207) (.0196)
CHILD7-17 0.0014 0.0080 0.0546™* 0.0464™*
(.0189) (.0190) (.0185) (.0179)
CAPITAL 0.0873™* 0.0854** 0.1304™* 0.1218*"
(.0194) (.0192) (.0170) (.0167)
TEMPEMPL 0.0625™" 0.0380" -0.0709** -0.0774**
(.0205) (.0202) (.0248) (.0228)
PART-TIME 0.2812** 0.2889"* 0.1977** 0.1818**
(.0206) (.0207) (.0389) (.0367)
PIECE-RATE 0.0120 0.0362 0.0909** 0.1017*"
(.0346) (.0328) (.0242) (.0235)
NODAYWORK 0.1306™ 0.1598** 0.0179 0.0533"*
(.0176) (.0180) (.0203) (.0190)
UNEMPL -0.0268 -0.0068 -0.0722** -0.0563"*
(.0226) (.0226) (.0229) (.0212)
UNION -0.0335" -0.0159 -0.0112 0.0154
(.0188) (.0189) (.0163) (.0161)



Table 1. (cont.)

Variable

Industry sector indicators:

INDU11-13
(agriculture)

INDU31
(food manuf.)

INDU32
(textile)

INDU33
(wood prod.)

INDU34
(paper prod.)

INDU35
(chemicals)

INDU36
(non-metallic)

INDU37**
(basic metal)

INDU38
(metal products)

INDU20/39™**
(oth. manuf.)

INDU40
(electricity)

INDU50
(construction)

INDU61
(wholesale)

INDUG62
(retail trade)

INDUG63
(restaurants)

INDU71
(transport)

INDU72
(communication)

INDUS81
(financing)

INDUS82
(insurance)

98

Female employees

(D

0.0372
(.0989)

-0.0233
(.0644)

-0.0468
(.0591)

-0.0124
(.0948)

0.1627™
(.0656)

0.0328
(.1008)

-0.0322
(.2251)

0.2372
((1734)

0.0324
(:2337)

0.0301
(.0873)

0.0796
(.0660)

-0.0551
(.0503)

0.0134
(.0575)

0.1046"
(.0590)

0.1041
(.0835)

0.2015™
(.0535)

0.1537
(.0957)

(2)

0.0501
(.1185)

-0.0057
(.0660)

-0.0289
(.0562)

-0.0207
(.0886)

0.1395"
(.0701)

0.0201
(.1021)

-0.0108
(.2487)

0.0996
(2167)

-0.0126
(.3247)

0.0178
(.0938)

0.0271
(0764)

-0.1413"
(.0630)

0.0094
(.0695)

0.0623
(.0692)

0.0751
(.0935)

0.1530"
(.0670)

0.1028
(.0981)

Male employees

3)

-0.1315"
(.0430)

-0.0257
(.0429)

0.0405
(1022)

-0.1190™
(.0501)

0.2106™"
(.0347)

0.1036""
(.0429)

-0.0093
(.0535)

0.1678"
(.0948)

0.1094
(.1005)

0.0893
(.0620)

0.0282
(.0309)

0.0531
(.0346)

-0.0873"*
(.0334)

-0.0347
(-1089)

-0.0191
(.0389)

0.0091
(.0582)

0.2525""
(.0607)

0.1576
(2184)

“4)

-0.0874
(.0765)

0.0047
(0411)

0.0425
(.0910)

-0.1143"
(.0491)

0.2116™
(.0346)

0.1067**
(.0413)

0.0122
(.0505)

0.1926"
(.0939)

0.0759
(1014)

0.0959
(.0610)

0.0518"
(.0292)

0.0265
(.0371)

-0.0294
(.0388)

-0.0143
(.0861)

0.0499
(.0432)

0.0897
(.0590)

0.2064™*
(.0561)

0.2101
(.1456)



Table 1. (cont.)

Variable

INDUS83
(real estate)

INDU91
(public adm.)

INDU92
(sanitary services)

INDU93
(social services)

INDU94
(cultural services)

INDU95
(personal services)

99

Female employees

(D

0.0378
(.0556)

0.0711
(.0613)

-0.0477
(.0660)

0.0310
(.0472)

0.1030°
(.0570)

-0.0440
(.1022)

Occupational status indicators:

0CC31
(management)

0CC32
(research)

0OCC33
(education)

OCC34
(oth. seniors)

0CcC41
(supervisors)

0CC42
(indep. clericals)

0CC43
(routine clericals)

OCC44 (oth. lower-level
non-manual workers)

OCCs51
(workers, agriculture)

0OCC52
(workers, manufacturing)

OCC53
(workers, oth. prod.)

OCCs4
(workers, service)

)

-0.0075
(.0674)

0.0373
(.0719)

-0.0149
(0777

-0.0141
(.0618)

0.0583
(.0682)

-0.0239
(.1152)

0.3616™
(.0854)

0.0982
(.0663)

0.3482*
(.0449)

0.1678™
(.0375)

0.0852"
(.0498)

0.0439
(.0303)

0.0490
(.0382)

-0.1522
(.1193)

-0.1030"
(.0563)

-0.1198™
(.0420)

-0.1037*
(.0270)

Male employees

3)

0.0331
(.0446)

-0.0137
(.0389)

-0.2019**
(.0748)

-0.0350
(.0351)

0.0286
(.0580)

-0.1647"
(.0947)

“4)

0.0199
(.0455)

0.0158
(.0410)

-0.1678"*
(.0714)

-0.0185
(.0414)

-0.0148
(.0622)

-0.0781
(.0857)

0.3926*
(.0452)

0.2190*
(.0521)

0.2608™
(.0517)

0.1560™"
(.0465)

0.0892"
(0483)

-0.0556
(.0499)

-0.0063
(.0690)

-0.0493
(.0874)

-0.0219
(.0465)

-0.0971"
(.0485)

-0.1082"
(.0470)
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Table 1. (cont.)
Variable Female employees Male employees
(D 2) 3) “4)
SIGMA(g) 0.3042™* 0.2927"" 0.2929™ 0.2758""
(.0033) (.0028) (.0034) (.0030)
RHO(g,W) -0.0877 -0.0574 0.0925 0.0429
(.1011) (.1076) (.1324) (.1400)
Log-Likelihood -2039.8 -1965.8 -1488.0 -1375.3
Number of obs. 1987 1987 1908 1908

Standard errors are given in parentheses below the estimates. Maximum likelihood
estimates corrected for sample selectivity bias, where SIGMA(€) is the standard error
of the disturbance term in the earnings equation and RHO(g,|1) measures the correla-
tion between the error term (€) in the earnings equation and the error term (W) in the
selection (probit) equation. The probit estimates are reported in Table D of
Appendix II.
A simple Chow test based on estimation results obtained using the Heckman estimator
suggests that the hypothesis of the parameter estimates being equal for males and
females can be rejected at a 0.1 % level.
Denotes significant estimate at a 5 % level.
.., enotes significant estimate at a 1 % level.

The four observations on females employed in basic metal industries are included in
i} the reference category INDU38.

Includes employment in mining and quarrying.

*k

Hok

typically hold offer only part of an explanation for the different rates of
return to education between genders. Accordingly other explanations such
as wage discrimination cannot be ruled out.

The parameter estimates on the experience variables are mostly highly
significant and have the a priori expected signs, thereby pointing to an
upward-sloping concave experience-earnings profile for both genders. As-
suming that the cross-sectional coefficients for experience capture the
dynamics of changes in earnings over the individual’s life cycle, the
magnitudes of the estimates indicate that upon entering the labour market
earnings start to climb at a pace of some 1.9 per cent for the typical male
employee and roughly 1.3 per cent for the typical female employee. The
rate of increase declines thereafter continuously, reaches zero only after
more than three decades in the labour market, and turns thereafter negative
until retirement.
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More exactly, a maximum of about 38 per cent cumulative growth® in male
hourly earnings is reached after some 33 years of work experience, while
the cumulative growth in female hourly earnings peaks at roughly 29 per
cent after 39 years in the labour market. The addition of occupation controls
results in a negligible drop in the absolute value of the experience coeffi-
cients. This outcome is evidently due in part to the overall weak earnings
effect estimated for labour market experience.

A large majority of the parameter estimates on the various personal and
job-related variables are significant and of the expected signs. Moreover,
controlling for the employees’ occupational social status leaves the esti-
mated coefficients of these indicator variables roughly unchanged. From
this it may be concluded that the distribution of employees with respect to
the observed personal and job characteristics is fairly similar in the 12
occupational categories considered.

Thus the estimation results suggest that family responsibilities (MARRIED,
CHILD) generally have a positive effect on male earnings. Not surprisingly,
residence within the Helsinki area (CAPITAL) implies a higher hourly
earnings level for both genders. The results also point to a notable income
advantage of male employees in jobs covered by some other compensation
system than wages/salaries paid on a monthly, weekly or hourly basis
(PIECE-RATE) as well as of female employees in jobs that entail incon-
venient hours of work (NODAYWORK). Furthermore, periods of unem-
ployment or temporary layoffs (UNEMPL) typically implied a negative
earnings effect for males only. In other words, male employees who had
been unemployed or temporarily laid off during the time period covered by
the survey had lower hourly earnings than male employees who had been
constantly in full employment.

The almost negligible influence on earnings of union membership (UNION)
is evidently mainly due to the broad coverage of centralized wage agree-
ments in Finland. A most plausible explanation for the strong relative
income advantage obtained for part-time employees (PART-TIME) and
females in temporary employment (TEMPEMPL) is the distinct distribution
of these two employee categories across occupations and industries (see
Chapter VII of this study). Finally, the addition of two-digit industry sector
controls has an almost negligible impact on the estimated coefficients of the
other explanatory variables accounted for in the estimations. The important
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question of inter-industry earnings differentials and the relative weight of
the individuals’ industry affiliation in explaining these differences is
addressed in more detail in Chapter VI of this study.

Taken together the occupational indicator variables play a significant role
in explaining earnings variance among both male and female employees.!”
A closer analysis of the magnitudes and significance levels of the estimated
parameters on the occupational indicator variables reveals certain interest-
ing patterns of earnings variability across occupational social status catego-
ries and genders. In particular, the results in Table 1 indicate that there are
small or negligible earnings differentials between lower-level salaried
employees (OCC41-44). The only notable exception is the category of
supervisors (OCC41), who in 1987 had, on average, some 9 per cent higher
hourly earnings compared with other lower-level employees.

As is also to be expected, the average hourly earnings level is typically
higher for upper-level salaried employees and lower for manual workers as
compared to the average earnings of lower-level salaried employees. But
there are distinct exceptions to this general pattern, as well. For male
upper-level non-manual categories, shifts into higher-level occupational
positions, other things unchanged, tend to be associated with a fairly
moderate growth in hourly earnings up to the second highest social status
category (OCC32), followed by a striking jump upwards in the average
earnings level resulting from the substantially higher hourly earnings re-
ceived by senior officials and upper management (OCC31).

The general trend in the average earnings of females in the upper-level
non-manual categories, on the other hand, is dominated by a very strong
earnings position of female senior officials and employees in education and
training (OCC33), and a fairly weak earnings standard of female senior
officials and employees in research and planning (OCC32) not only when
compared with that of other female upper-level salaried employees but also
when related to the earnings position of their male counterparts. This latter
finding is explained mainly by the fact that women generally work in
lower-paid research and planning occupations (e.g. as research assistants).

Finally, the parameter estimates on the occupational indicators for the four
manual worker categories point to almost negligible variation in average
hourly earnings both across genders and within each gender. The most
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Figure 1. Employment-weighted mean differentials in hourly earnings
levels inclusive of fringe benefits between 12 occupational
social status categories before and after having controlled for
crucial background factors
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conspicuous exception is the insignificant earnings differential between
male employees in manufacturing (OCC52) and in lower-level non-manual
occupations. Compared with the other manual worker categories, the aver-
age earnings level of male manufacturing workers was some 10-13 per cent
higher in 1987.

These general trends stand out more clearly in Figure 1, which shows the
mean percentage deviation of each occupational category from the employ-
ment-weighted average hourly earnings level for all categories after having
controlled for various background factors (dark areas).!! As also illustrated
in the figure, the controlled mean differentials in hourly earnings between
occupational social status categories differ notably from the commonly used
uncontrolled earnings differentials (crosshatched areas).

The estimated coefficients for the selectivity variable (RHO) point to no
significant sample selection bias in the estimations. Accordingly, ordinary
least squares techniques give consistent parameter estimates. These are
reported in Table E of Appendix II.

4. OCCUPATION-SPECIFIC EARNINGS
4.1. Human capital-related effects on occupational earnings

The estimation results in Table 1 show that the employees’ occupational
social status has an important effect on the level of earnings in Finland.
Moreover, the introduction of occupation controls into the earnings equa-
tion reduces the absolute size of the educational coefficients by almost a
half or more, except for graduation from the lower vocational level.

There are several hypothetical explanations for this significant drop in the
direct earnings effect of schooling (e.g. de Beyer & Knight, 1989). First,
the effect of education may be weakened by the role that occupation plays
- that is, the occupational structure defines a hierarchy of positions existing
independently of the persons filling the positions. Second, a major part of
the earnings effects captured by occupation controls may reflect an indirect
effect of schooling arising from the influence of a vocationally differen-
tiated education in particular on the individuals’ occupational attainment.
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Third, occupation may simply act as a proxy for unmeasured ability,
implying that it has no independent role in the determination of earnings.
Finally, depending on the standard of the available occupational data in
general and the definition of occupational categories in particular, the
education and occupation indicators may reflect much the same effects. The
data used in the present study do reveal some but, so it seems, no serious
degree of collinearity between educational level and occupational social
status (cf. Table F of Appendix II).

In order to address the question of the role of occupation, occupation-
specific earnings equations are estimated for each gender. The earnings
equations are corrected for potential selection bias arising from occu-
pational choice as outlined in Section 2. Since the estimation results dis-
played in Table 1 suggest that the sample selection bias associated with the
person being recorded as an employee is negligible, no correction in the
estimations is made in that respect.!?

In the previous section, a distinction was made between a total of 12
occupational social status categories. Below a less disaggregated classifi-
cation is adopted, dictated in part by the occupation estimates reported in
Table 1, and in part by the need to have a sufficient number of employees
in each of the categories to be considered. More exactly, in terms of the
dependent polychotomous occupation variable (OCC,;) four fairly broad
categories are distinguished: upper-level salaried employees (OCC31-34),
lower-level salaried employees (OCC41-44), manufacturing workers
(OCC52), and other production, distribution and service workers (OCC53-
54).13 A finer classification of non-manual workers is prevented by insuffi-
cient numbers of females or males in some of the non-manual categories.
Sample means for the four categories are given in Tables B and C of
Appendix II.

The regression results obtained for female and male employees using a
heteroscedasticity-consistent estimator of the occupation-specific earnings
model in equation (13) are reported for selected variables in Tables 2 and
3. A full tabulation of the estimation results is given in Tables G and H of
Appendix II. The gender-specific maximum likelihood estimates for the
multinomial logit model in equation (10) are displayed in Tables I and J of
Appendix II.
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Table 2. Female occupational earnings equations corrected for selectiv-
ity bias (eq. (13)).! The dependent variable is log hourly earn-
ings inclusive of fringe benefits. (The estimation results are fully
reported in Table G of Appendix II.)

All Upper-level Lower-level Manu- Other

female non-manual non-manual facturing manual

Variable employees  workers workers workers workers
CONSTANT 3.3369" 3.6359" 3.2742"" 3.2410" 2.9305""

(0759) (2316) (.0585) (1164) (1724)

s 0.0426" 0.0639" 0.0449"" -0.0003 -0.0128
(.0054) (.0290) (.0078) (.0204) (0184)

EXP 0.0061" 0.0096 0.0077" 0.0161"" 0.0036
(0037) (0073) (.0043) (.0067) (.0064)

EXP? /1000 -0.0755 -0.1265 -0.1786" -0.1991 -0.0368
(.0964) (1911) (.0971) (.1593) (1227)
SEN 0.0057"" 0.0067" 0.0093™" -0.0035 0.0038"
(0017) (.0033) (.0012) (.0033) (.0019)

OIT 0.0233 -0.0096 0.0194 0.1794™" -0.0158
(0196) (0361) (.0179) (.0487) (0311)

UNION -0.0218 0.0051 -0.0137 -0.1536" -0.0323
(0196) (0526) (.0285) (.0488) (0515)

LAMBDA A 0.0153 0.0778 0.0769 0.3097""

(.0848) (.0554) (.0685) (1019)

R? adj. 2 0.2257 0.2145 0.1560 0.1998

No. of obs. 1974 269 1106 210 374

Standard errors are in parentheses below the estimates and are adjusted for hetero-
scedasticity according to White (1980) in the occupation-specific earnings equations
(columns 2-5). The corresponding multinomial logit estimates are reported in Table I
of Appendix II. The earnings equation for all female employees (column 1) comprises
the same control variables as the earnings equations estimated in Section 3 and is ad-
justed for sample selectivity bias using ML-estimation. RHO(g,b) = -0.0425 with a
standard error of 0.1012. Log-Likelihood = -1958.8.

Denotes significant estimate at a 5 % level.

* . . . .
“ Denotes significant estimate at a 1 % level.
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Table 3. Male occupational earnings equations corrected for selectivity
bias (eq. (13)).! The dependent variable is log hourly earnings
inclusive of fringe benefits. (The estimation results are fully
reported in Table H of Appendix II.)

All Upper-level Lower-level Manu- Other
male non-manual non-manual facturing manual
Variable employees  workers workers workers workers
CONSTANT 33985 3.5048"" 3.2828 3.4358 3.3973""
(10625) (1752) (0949) (0531) (.0718)
S 0.0468"" 0.0710"" 0.0634"" 0.0391"" 0.0194
(.0050) (0197) (0142) (0112) (.0136)
EXP 0.0117"" 0.0185" 0.0241"" 0.0136 0.0062
(.0033) (.0082) (.0052) (.0040) (.0049)
EXP? /1000 -0.1758" -0.1002 -0.3778"" -0.2655" -0.0926
(.0863) (:2055) (1104) (.0901) (.0989)
SEN 0.0030" -0.0031 0.0011 0.0041" 0.0057""
(.0012) (0031) (.0025) (.0019) (.0017)
OJT 0.0809"" 0.1003"" 0.0824"" 0.0450" 0.0838""
(.0174) (0352) (0282) (.0218) (.0264)
UNION 0.0007 -0.0843" 0.0034 0.0412 -0.0059
(.0164) (0408) (0345) (.0341) (.0376)
LAMBDA 2 0.0491 0.0356 -0.1215" -0.0122
(0661) (.0446) (.0426) (.0402)
R? adj. r 0.2510 0.3541 0.2581 0.1502
No. of obs. 1873 376 400 600 447

Standard errors are in parentheses below the estimates and are adjusted for hetero-
scedasticity according to White (1980) in the occupation-specific earnings equations
(columns 2-5). The corresponding multinomial logit estimates are reported in Table J
of Appendix II. The earnings equation for all male employees (column 1) comprises
the same control variables as the earnings equations estimated in Section 3 and is ad-
justed for sample selectivity bias using ML-estimation. RHO(g,L) = -0.0265 with a
standard error of 0.1337. Log-Likelihood = -1348.0.

Denotes significant estimate at a 5 % level.

" Denotes significant estimate at a 1 % level.
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With a few exceptions, the estimated coefficients of the human capital
variables for separate occupational categories show the same general pattern
as the estimates obtained for all female and male employees. In particular,
the return to an additional year in above-primary education (S) decreases,
less for men than for women, when moving down the occupational social
status scale. Indeed, the estimated coefficients indicate that, except for
males in manufacturing jobs, the returns to postcompulsory schooling for
manual workers are not statistically different from zero. This outcome does
not simply seem to be the result of small variation in completed formal
education in these categories (cf. Tables B and C of Appendix II).

Generally speaking, the schooling coefficients point to small, if any, differ-
ences in the estimated rates of return to above-primary education among
the broad categories of non-manual and manual workers but to significant
differences between these two employee groups. This holds for both
genders. Conspicuous gender gaps in estimated educational returns within
occupational categories occur for the female-dominated category of lower-
level non-manual workers and the male-dominated category of manufac-
turing workers.

This pattern of occupation-specific educational returns within and across
genders is largely reproduced by the estimated earnings effects of general
experience (EXP). Thus male employees in non-manual and manufacturing
jobs tend to receive a significantly higher increase in occupational earnings
not only for each year of above-primary schooling but also for their general
labour market experience. For the category of other male manual workers,
the estimated earnings effects of these two human capital variables are not
significantly different from zero. Instead a major part of the increase in
earnings of non-manufacturing male workers seems to originate in the
length of the present employer-employee relationship, i.e. seniority
(SEN).!# Possibly this outcome is explained by the large number of public
sector employees situated in this particular occupational category. How-
ever, le Grand (1991), who reports a similar finding for Swedish non-
manual and manual workers, explains the stronger seniority effect for ma-
nual workers as being a result of their fairly low educational attainment level
and their consequently lower probability of shifting to another employer.

Among female employees, on the other hand, the estimated earnings effects
of both general experience and seniority reveal almost negligible differ-
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ences across the occupational social status categories considered. The only
noteworthy exception is females in manufacturing jobs for whom the
experience-imputed earnings effects resemble those of male employees
rather than those of their female colleagues in other occupations (i.e. a much
stronger effect for general experience than for seniority).

Comparison of occupational earnings effects of work experience across
genders suggests that the return to general experience is significantly higher
for male employees among lower-level non-manual workers only. Yet, even
similar percentage increases in earnings may result in substantial absolute
differences if earnings levels differ. Another notable difference between
genders is the moderate but still more important role of seniority in the
determination of female earnings in non-manual jobs.

The estimation results further point to a notable variability in the impact of
formal on-the-job training courses (OJT) on both female and male earnings.
Among female employees, all occupational categories under study display
a small, if any, relative income advantage from OJT, except for females in
manufacturing jobs. For male employees, on the other hand, growth in
productivity with general experience tends to be the dominant explanation
for the overall effect of experience on earnings, accompanied with a strong,
positive effect of participation in formal training programmes.

Again union membership (UNION) is found to have no significant effect
on earnings. There are two notable exceptions, though. Somewhat confus-
ing is the wage premium obtained for non-union females in manufacturing
jobs. A closer analysis of these non-unionized females reveals that they are
on average younger and, as a consequence, have less work experience than
their unionized counterparts. Furthermore, almost three fourths of them
work in food manufacturing or textile industries, and mostly in fairly
skill-intensive occupations. Obviously this also explains their slightly
higher average hourly earnings level (FIM 36.05 compared with FIM 32.72
for unionized sample females in manufacturing jobs). Nonetheless, because
of their relatively small share in the category, the estimate should be
interpreted with caution.

Less surprising 1s the finding that unionized males in upper-level non-
manual occupations earn some 9 per cent less than their non-union coun-
terparts. A most plausible explanation for this is the much lower rate of
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unionization among highly-paid officials. Most likely a major reason why
the same result is not obtained for the corresponding category of female
employees is the combined effect of a higher unionization rate among
female upper-level non-manual workers and fewer females in highly-paid
non-manual positions.

Finally, the selectivity bias terms do provide evidence on some degree of
nonrandomness in the allocation of employees across occupational social
status categories. Among female employees, a strong selectivity effect is
obtained for the occupational category of other manual workers. Evaluated
at the mean value of LAMBDA, the selection coefficient indicates that
females entering this particular occupational category earn on average some
45 per cent less than an individual with identical observable characteristics
drawn at random from the labour force would be expected to earn in that
category. Reilly (1991), for example, argues that such selection effects on
carnings may reflect a situation where especially young employees share
the costs of their training with the employer, as suggested by human capital
theory. But the poor position of females in other manual works may also be
explained by relatively low starting wages in typical female jobs in the
distribution and service sectors. This, in turn, could possibly be taken to
reflect some kind of a crowding-in effect, implying that the category
comprises proportionally more jobs to which access is relatively easy
especially for less-skilled females.

For male employees, a strong selectivity effect is recorded for manufactur-
ing jobs. In particular, the selection coefficient suggests that, on average,
males in this occupational category have about 10 per cent higher hourly
earnings than a randomly selected male with average characteristics would
earn in a manufacturing job. This finding seems reasonable in view of the
expansion years in the late 1980s and the wage bidding evoked by increasing
shortages of skilled manpower, such as engineers and ADP-personnel, in
the manufacturing sector (cf. Asplund, 1991).

4.2. The role of occupation in earnings determination

What then do the regression results for the earnings equations and the
occupational attachment equations indicate about the role of occupation in
the determination of earnings in Finland? At the one extreme is the hypothe-
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sis that the occupational structure has an independent effect on earnings. If,
however, a full explanation is to be provided in terms of the existing
hierarchy of positions, then it would also have to account for the largely
differing returns to human capital acquisition among occupational social
status categories displayed in Tables 2 and 3. At the other extreme is the
hypothesis that occupation has no independent effect on earnings; it merely
acts as a proxy for unmeasured ability. But for this to hold, the estimated
occupation coefficients and the occupation-specific relationships between
earnings and human capital proxies would have to be given a plausible
explanation in terms of ability only.

Although no conclusive tests can be undertaken, the estimation results
clearly indicate that these extreme hypotheses can provide no more than
part of the explanation. The strong influence of formal education on both
occupational attainment (indirect effect) and the earnings received within
an occupation (direct effect) rather points to a notable interaction between
education and occupational status. In an earnings equation omitting the
occupation, the schooling variable measures these combined effects. The
question then arises of how much of the observed drop in the schooling
coefficients caused by the inclusion of occupation controls is attributable -
to the indirect earnings effect of schooling.

Following de Beyer & Knight (1989), an attempt is made to decompose the
estimated earnings effects of an upper vocational education into a direct and
an indirect effect on potential earnings. The direct effect is given by the
coefficient on this particular educational level in the overall earnings
equation comprising occupation indicators. The indirect effect, in turn,
results from the impact of an upper vocational education on occupational
chances.

The estimation results in Table 1 (columns 1 and 3) suggest that completion
of an upper vocational level, other things unchanged, raises the average
hourly earnings of both male and female employees by some 18 per cent,
the reference group being a lower vocational education. When occupation
controls are added to the gender-specific earnings equations (columns 2 and
4 in Table 1), the direct pecuniary gain from acquiring an upper rather than
a lower vocational degree declines to some 12 per cent for women and to
about 7 per cent for men.
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Table 4. Decomposition of the earnings effect of an upper vocational
education

Probability of being in occupational social status category j, Prob(OCC=j)

Female with lower Female with upper Male with lower ~ Male with upper
vocational educ. vocational educ. vocational educ. vocational educ.

Actual Predicted Actual Predicted Actual Predicted Actual Predicted

Upper-level
non-manual
workers 0.055 0.054 0.324 0.228 0.047 0.036 0.322  0.290

Lower-level

non-manual
workers 0.268 0.536 0.461 0.683 0.214 0.199 0.537 0.559

Manufacturing
workers 0.323 0.194 0.082 0.030 0408  0.459 0.052  0.068

Other manual
workers 0.353 0.216 0.133 0.060 0.331 0.306 0.089 0.082

Earnings effect for females  Earnings effect for males

Chanﬁe in 1 Chanﬁe in 1

INEARN % change InEARN % change

Coefficient

- without OCC-terms 0.1685 18.4 0.1673 18.2

- with OCC-terms 0.1182 125 0.0654 6.8
(direct effect)

Effect through occupa-

tional attainment 0.0755 7.8 0.1182 12.5

(indirect effect)

Combined direct and

indirect effect 0.1937 21.4 0.1836 20.2

The percentage change in earnings is given by the antilog of the parameter estimate.

The indirect earnings effects are estimated from the multinomial logit
estimates (Tables I and J of Appendix II) in the following way. For a
representative female/male employee having the mean values of the expla-
natory variables (other than education) for all sample female/male employ-
ees, the probability of being in occupation j is predicted given that the
employee has a lower vocational degree, Prob(OCCr=j), or, alternatively,
an upper vocational degree, Prob(OCCV=j). The gender-specific earnings
equations in Table 1 are re-estimated in order to obtain occupation coeffi-
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cients (o) for the four occupational social status categories distinguished
in the occupation-specific analysis. The sum of these occupation estimates
weighted by the predicted probabilities of lower vocational graduates of
being in the different occupational categories is then subtracted from the
sum of coefficients weighted by the corresponding predicted probabilities
for upper vocational graduates: Zochrob(OCCU=j) - Zochrob(OCCL=j).
This net term indicates the growth in expected earnings resulting from the
acquisition of an upper vocational degree and the consequent improvement
of occupational chances.

Table 4 shows that for both genders, the indirect effect arising through
occupational attainment roughly makes up for the reduction in the coeffi-
cient of upper vocational education caused by the introduction of occupa-
tion controls in the estimations.!> A cautious generalization of the results
would thus imply that occupational social status does not necessarily
weaken the earnings effect of formal education. Instead, a major part of the
earnings effects captured by occupational controls seems to reflect the
impact of education on occupational choices and thereby also on earnings.
Another noteworthy finding is that this indirect earnings effect of schooling
is roughly half the direct effect for females but almost twice the direct effect
for males, which points to a more rigid occupational structure for male
earnings.

5. CONCLUDING REMARKS

This chapter reports an attempt to exhibit the importance of occupational
social status in explaining earnings dispersion in Finland, with special atten-
tion being paid to the interactions between occupation and formal educa-
tion. The results for the overall earnings equations estimated by gender point
to notable occupational differences in mean earnings levels. The varying
returns to human capital among occupational categories indicate, in turn,
that occupation has a notable influence also on the sensitivity of the
employee’s earnings to changes in crucial personal characteristics.

The addition of occupational controls to the overall earnings equations
results in a substantial reduction in the estimated return to formal education,
while the parameter estimates of the other explanatory variables remain
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roughly unchanged. Simultaneously the results obtained from estimating
occupational attainment equations imply that formal schooling has a strong
indirect impact on earnings through the improvement of occupational
chances. In fact, calculations for upper-level vocational and professional
graduates suggest that the earnings effect of formal education is not neces-
sarily weakened by the role that occupation plays. Instead, the greater part
of that effect seems to arise from the influence that education has on
occupational attainment. This is also to be expected for countries where
formal education contains a large amount of occupation-specific skills and
the possession of a given educational degree is a prerequisite for certain
occupations.

Of special interest is the finding that the earnings effects of formal education
mediated by the employee’s position in the occupational hierarchy tend to
be much larger for males than for females. This points to a more rigid
occupational structure of male earnings. Because of these varying interac-
tions between education and occupational status, educational expansion can
be expected to affect very differently the labour market situation for men
and women 1in general and the returns to education in particular. Therefore,
re-estimation of the earnings functions for some other year might provide
useful insight about the functioning of the Finnish labour market.
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Footnotes:

1. The possible endogeneity of some of the other explanatory variables included in the
earnings model, especially educational attainment, participation in formal on-the-job
training courses, part-time employment and union membership, is of necessity ignored in
this context; the available data simply do not allow consistent estimation in these respects.

2. Alternative names for the Type 1 distribution are exponential or Gumbel extreme value
distributions (Johnson & Kotz, 1970).

3. The multinomial logit model is preferred to the unordered multinomial probit model
because it is less difficult to estimate and it is preferred to the ordered probit model because
it does not require a sequential ranking of occupations which may involve arbitrary
judgements. Moreover, the ordered probit model has been found to predict less well than
the multinomial logit model (cf. de Beyer & Knight (1989) and Reilly (1991)).

4. Specifically, the probability of employment in occupation j, Prob(OCC.=j), is estimated
in relation to the occupation, say, k chosen for the purpose of normalization. This implies
estimation of J-1 functions of the form

Prob(OCC, =)
Prob(OCC. =k)

@ 1n|: ]=5j+9jV,.+n,.j, j=1..0 j#k

where Prob(OCC.=j)/Prob(OCC=k) is the ratio of the probability of being in occupation j
to that of being in occupation k, and & is a constant term. A comparison of any occupations
j and m can then be derived as

Prob(OCC. =) , Prob(OCC.; =) 1 Prob(OCC,=m)
Prob(OCC, = m) = Prob(OCC, = k) |-m] Prob(OCC, = k) ]

(ii) ln[

=(@®-8,)+(6,-0,)V,+(,-m,).

5. Conditional that the null hypothesis of equal variances of two normal distributions
(G = 1,2), i.e. the hypothesis H, that 62 = G2, is not rejected at conventional levels, the

following t-test for comparing single parameter estimates can be performed:

ﬁil — 6;7
Var(ﬁ“) -} (

1= (n1 — kl)
(nl —h, ~k1 _kz)

(7, ~K,)
n, _nZ—kl "kz)

Var(B,)

A
where the B,-,S are the (uncorrelated) estimates to be compared, the n;s are the sample sizes,

and the k;s give the number of parameters in the estimations. No weighing terms in the
denominator are, of course, needed when n, =n, and k, =k,. This t-test is analogous to the
t-test for comparing the means of two normal distributions derived by DeGroot (1975). I
am indebted to Pekka Ilmakunnas for providing me with this insight.
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6. This does not necessarily imply that fringe benefits play a minor role in Finland.
Obviously the outcome is partly due to the fact that the tax rolls merely provide information
on the taxable value of fringe benefits, which in 1987 was, on average, some 80 per cent
of their market value. The impact of tax-exempt fringe benefits being totally disregarded
is probably small since virtually all fringe benefits are subject to taxation, the most
important exceptions being reasonable health and recreational benefits financed by the
employer.

7. Only if the percentage change is small enough will the estimated coefficient measure
the actual percentage change in earnings from having/acquiring the characteristic for which
the variable stands, other things being unchanged. In the case of a larger percentage change,
the actual earnings effect is given by the antilog of the parameter estimate, i.e. by (e* -
1)*100. Moreover, Halvorsen & Palmquist (1980) suggest that the percentage differential
for indicator variables is calculated as the antilog of the given coefficient for semilogarith-
mic equations. In the present paper, the estimated log effects on earnings are throughout
re-interpreted in this way.

8. The inclusion of occupation controls reduces the average rate of return to an additional
year of schooling beyond completed basic education from 9 to 5 per cent for men and from
8 to 4 per cent for women. A simple t-test (see footnote 5 above) indicates that the gender
gap in the average return to above-primary education remains significant (at a 5 % level)
also after controlling for differences in occupational social status.

9. The cumulative earnings effect of labour market experience (EXP) measures total
percentage additions to earnings due to experience from zero experience to given years of
experience and is calculated as the antilog of (o, EXP - o, EXP?).

10. Chi*(12) = 2(Log-Likelihood;, - Log-Likelihoody) amounts to 148.0 for female em-
ployees and 225.4 for male employees, with the subscripts U and R referring to the
unrestricted and the restricted earnings model, respectively.

11. The wage premium (PREMIUM,,..) received in occupational category OCC (OCC =
31,32,33,34,41,42,43,44,51,52,53,54) is calculated as the antilog of

AN 4 A
Bocc = Z eoccﬁocc ’

0CC=31

PREMIUM,

A
where B, is the estimated coefficient for occupational category OCC and ey is its

employment share in the sample. A value of zero is assigned to the omitted occupational
category (= OCC44, that is other lower-level employees with administrative and clerical
occupations).

12. A tractable model specification maintaining the labour force participation decision for
the sample individuals is obtained if the multinomial logit model is supplemented with the
probit (participation) criterion in eq. (2) in the text, and if it is further assumed that the error
terms in the two selection equations are independent. Cf. Dolton et al. (1989) and the
econometric model outlined in egs. (1)-(9) in Chapter I'V of this study.

13. The category of manual workers in agriculture, forestry and commercial fishing



117

(OCC51) is omitted because of the small number of observations and the difficulty of
integrating them with some of the other manual worker categories.

14. The estimated coefficients of the quadratic seniority term were throughout insignifi-
cant, and the variable was therefore abandoned in the regressions.

15. As noted by de Beyer & Knight (1989), the slight overestimation of the total earnings
effect of education using the direct-indirect method is most likely explained by some degree
of collinearity between the educational indicators and the other explanatory variables
included in the occupational attainment equations.
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APPENDIX I

OCCUPATIONAL SEGREGATION

Brown et al. (1980) argue that also when calculating male-female earnings
differentials account should be made for the endogeneity of occupational
status by estimating occupational attainment equations and occupation-
specilic earnings equations separately. Using these estimation results, the
overall mean gender earnings differential can be decomposed into intra- and
inter-occupational earnings differentials, and these further into their ex-
plained and unexplained parts. The inter-occupational terms are then
thought to measure the earnings effects of female occupational segregation.

In the following, the regression results obtained from estimating occu-
pational attachment equations and occupation-specific earnings equations
for male and female employees in the Finnish labour market are used to
decompose the mean gender earnings differential into its explained and
unexplained intra- and inter-occupational parts in line with the modified
index number approach suggested by Brown et al. (1980). Using the
notations in equation (5) in the text, the unconditional! mean earnings
differential between genders may be written as

(1) A UnEARN) = InEARN"™ — nEARN'

J
= .| P WEARN - 5| nEARN |
j=1

where p™ and pf denote the sample proportions of, respectively, male (m)
and female (f) employees in each of the occupational categories considered.
The terms in equation (I1) can be decomposed into four parts:

J
(12)  ATmEARN)= D, piyr AZ+ ), DI ZI A,

Jj=1 Jj=1

J J
+ D, InEARNT (b — %) + >, InEARN? (! — ) ,
j=1 =l
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where A'?j = %" - @}‘ , with %’" and @j standing for the estimated coefficients
of the gender-specific occupational earnings equations, ,5,* is the proportion

of sample female employees that would be in the j" occupation if the
distribution of occupational opportunities were the same as for their male
counterparts, and AZ, = Z" — Zj The first two terms on the right-hand side

of equation (I2) above give the explained and the unexplained intra-occu-
pational earnings differential between genders, i.e. the unconditional earn-
ings gap within occupations attributable to differences in, respectively,
personal characteristics and estimated coefficients. The third term is that
part of the aggregate earnings differential which is associated with the
explained allocation of employees into each occupational category, while
the last term is thought to measure the earnings effects of occupational
segregation, i.e. the unexplained inter-occupational earnings differential
between genders.

Table I1 reports an attempt to exploit the extent of occupational segregation
in the Finnish labour market. The actual mean occupational distributions
for the sample male and female employees across the four occupational
categories investigated are shown in columns 1 and 2 of the table. The third
column gives the female occupational distribution that would follow from
the imposition of a male occupational structure. This predicted distribution
is obtained by applying the multinomial logit estimates for males (Table H
of Appendix II) to the female realizations of the explanatory variables
included in the occupational choice model. As can be seen from the table,
the most notable change in the female distribution is a dramatic shift of
females away from the lower-level non-manual category to the other
occupational categories; thatis, females are over-represented in lower-level
non-manual jobs and under-represented both in upper-level non-manual
jobs and in manual works.

Table I1 also shows two indices of occupational dissimilarity (e.g. Gabriel
et al., 1990). The segregation index D gives an objective measure of
occupational differences across genders and is defined as

J
13) D=(1/2) ) 1pr-pll.

J=1
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Table I1. Male and female occupational distributions and occupational

segregation indices

Occupational

o 5 = = i - =k
category P v pj P}~ P Ip/" - pjl
Upper-level non-
manual workers 0.2051 0.1379 0.2106 0.0672 0.0055
Lower-level non-
manual workers 0.2169 0.5634 0.2510 0.3465 0.0341
Manufacturing
workers 0.3315 0.1065 0.2521 0.2250 0.079%4
Other manual
workers 0.2465 0.1922 0.2863 0.0543 0.0398
D 0.3465
D' 0.0794

The index thus indicates the percentage of females (or males or a combina-
tion of females and males) that would have to shift to equalize gender
representation across occupational categories. A zero value implies equal
proportions of male and female employees in each occupational category,
while a value of unity indicates total occupational segregation by gender.
In order to approximate the impact of factors other than personal charac-
teristics, a second index, D, is calculated for the actual male means and
predicted female means:

J
4) D'=(1/2) ), 1pr-p|

=

If D* turns out to be substantially smaller than D, this is interpreted as
supportive of the proposition that part of the observed occupational segre-
gation can be explained by demand-side discrimination, supply-side pref-
erences, unexplained occupational labour market structures or some
combination of these (Reilly, 1991).

The calculated D index suggests that some 35 per cent of females and/or
males would have to change jobs to equalize the sample occupational
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distribution of the two genders. D", on the other hand, indicates that only
some 8 per cent would have to shift between occupational categories. This
means that only about 23 per cent of the observed occupational dissimilarity
is explained by differences in personal characteristics with some 77 per cent
attributable to various occupational labour market features.

How important is the earnings effect of the observed occupational segrega-
tion? Using equation (I1), the unconditional mean gender earnings differ-
ential across the four occupational categories considered is estimated at
close to 37 per cent. A decomposition of this mean differential into intra-
and inter-occupational effects in line with equation (I2) reveals that both
the explained and the unexplained allocation of employees into occu-
pational categories constitute an almost negligible part of the overall mean
earnings differential. In fact, the empirical evidence suggests that the gender
earnings differential is for the most part due to unexplained intra-occu-
pational effects; i.e., the disadvantaged earnings position of female em-
ployees seems to result primarily from their weaker status within
occupations and not from female occupational segregation.

This finding is consistent with the minor drop in the parameter estimate of
the gender indicator when occupation controls are included in the full
sample earnings equation. Moreover, the same conclusion is drawn by Allén
(1990) in a study of occupational segregation and wage differentials using
Finnish Population Census data for 1985 in combination with income data
from the tax rolls. Further support for this assertion is provided in a
comparative study of wage discrimination in the Nordic countries (Asplund
et al., 1993) in the sense that occupational differences between men and
women are found to contribute less to the wage gap in Finland than in the
other Nordic countries.

These aggregate figures mask considerable differences, however, both
within and across occupational categories. For example, the estimated un-
explained intra-occupational earnings effect ranges from under 20 per cent
in the upper-level non-manual category to almost 60 per cent in the manual
worker categories. It may be reminded that the two manual worker groups
were also the only occupational categories for which the occupation-
specific earnings equations were found to reveal any evidence of selectivity
bias arising from occupational choice.
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Footnotes:

1. The concept of unconditional earnings refers to the earnings a randomly selected
individual would receive if employed in the occupational category considered. Following
Gyourko & Tracy (1988) and Reilly (1991), the female and male unconditional earnings
are calculated by setting the selectivity effects equal to zero.
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Table A. Summary of definitions of included variables

Variable
EARN

In EARN
SCHOOL

S

BASIC EDUC.

LOWER
VOCATIONAL

UPPER
VOCATIONAL

SHORT
NON-UNIV

UNDER-
GRADUATE

GRADUATE

EXP
SEN
WOM
AGE
MARRIED
CcHILD?¢
CHI D™
cai.p® !’
CAPITAL
UUSIMAA

OTHER SOUTH

SOUTH
MIDDLE
NORTH
PUBLIC
TEMPEMPL

PART-TIME

PIECE-RATE

Definition

Average hourly earnings (in FIM) calculated from the before-tax

annual wage and salary income (incl. fringe benefits) recorded in

Bhe tax rolls and an estimated amount of annual normal working
ours.

Natural logarithm of EARN.

Years of formal schooling evaluated from register information on the
single highest level of education completed using the Finnish standard
classification of education.

Years of formal schooling with basic education (9 years of schooling)
set equal to zero.

Indicator for persons with basic education only (about 9 years or less).

Indicator for persons with completed lower-level of upper secondary
education (about 10-11 years).

Indicator for persons with completed upper-level of upper secondary
education (about 12 years).

Indicator for persons with completed lowest level of higher educa-
tion (about 13-14 years).

Indicator for persons with completed undergraduate university
education (about 15 years).

Indicator for gersons with completed graduate university education
(more than 16 years).

Self-reported total years of work experience.

Seniority, i.e. self-reported years with the present employer.
Indicator for gender.

Physical age of the individual.

Indicator for married persons and singles living together.

Indicator for children aged 0-6 living at home.

Indicator for children aged 7-17 living at home.

Indicator for children aged 0-17 living at home.

Indicator for residence within the capital region (the Helsinki area).

Indicator for residence in the province of Uusimaa but outside the
capital region.

Indicator for residence in the southern parts of Finland other than
Uusimaa.

Indicator for residence in the southern parts of Finland.
Indicator for residence in the middle parts of Finland.
Indicator for residence in the northern parts of Finland.
Indicator for employment in the public sector.

Indicator for persons who self-reportedly are in temporary
employment.

Indicator for persons who self-reportedly are in part-time
employment.

Indicator for persons who are not being paid on an hourly, weekly
or monthly basis.



NODAYWORK
UNEMPL

UNION
OoJT

INDU11-13

INDU31
INDU32
INDU33
INDU34
INDU35
INDU36

INDU37
INDU38

INDU20/39

INDU40
INDUS50
INDU61
INDU62
INDU63
INDU71
INDU72
INDUS8I1
INDUS82
INDUR83
INDU91
INDU92
INDU93
INDU9%4
INDU95
0CL31
0CC32
0CC33
0CC34
0CC41
0CC42
0CC43
0CC44

0CC51
0OCC52
0OCC53
0CC54
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Indicator for persons who are not in regular day-time work.

Indicator for persons who have been unemployed or temporarily
laid off during the previous twelve months.

Indicator for unionized employees.

Indicator for persons who self-reportedly have received employer-
sponSﬁ)red formal on-the-job training during the previous twelve
months.

Indicator for employment in agriculture, forestry and fishing.
Indicator for employment in food manufacturing.

Indicator for employment in textile.

Indicator for employment in manufacturing of wood products.
Indicator for employment in manufacturing of paper products.
Indicator for employment in manufacturing of chemicals.

Indicator for employment in manufacturing of non-metallic
products.

Indicator for employment in basic metal in industries.

Indicator for employment in manufacturing of metal products.
Indicator for employment in other manufacturing, including mining.
Indicator for employment in electricity.

Indicator for employment in construction.

Indicator for employment in wholesale trade.

Indicator for employment in retail trade.

Indicator for employment in restaurants.

Indicator for employment in transport.

Indicator for employment in communications.

Indicator for employment in financing.

Indicator for employment in insurance.

Indicator for employment in real estate.

Indicator for employment in public administration.

Indicator for employment in sanitary services.

Indicator for employment in social services.

Indicator for employment in recreational and cultural services.
Indicator for employment in personal and household services.
Indicator for senior officials and employees in upper management.
Indicator for senior officials and employees in research and planning.
Indicator for senior officials and employees in education and training.
Indicator for other senior officials and employees.

Indicator for supervisors.

Indicator for clerical and sales workers, independent work.
Indicator for clerical and sales workers, routine work.

Indicator for other lower-level employees with administrative and
clerical occupations.

Indicator for workers in agriculture, forestry and commercial fishing.
Indicator for manufacturing workers.

Indicator for other production workers.

Indicator for distribution and service workers.
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Table B. Sample mean characteristics of all female employees retained
in the actual estimating data and separately for the occupational
social status categories considered!

Upper- Lower- Manu- Other
All level non- level non-  facturing  manual
female manual manual workers workers
Variable employees (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)
EARN 41.09 57.09 40.66 33.00 35.69
(23.66) (20. 08) (24.80) (13.54) (22.31)
In EARN 3.63 3.9 3.63 3.45 3.49
(0.37) (O. 32) (0.34) (0.27) (0.34)
SCHOOL 10.99 13.78 10.86 9.89 10.03
(1.94) {2 07) (1.58) Ll 15) (1 14)
BASIC EDUCATION (1,0) 0.3674 0.0669 0.3409 0.5952 0.5321

LOWER VOCATIONAL (1,0) 0.2823 0.0595 0.2884 O 3476 0.3797
UPPER VOCATIONAL (1,0)  0.2174 0.2082 0.2966 0.0524 0.0856

SHORT NON-UNIV (1,0) 0.0604 0.2119 0.0552 . 0.0027

UNDERGRADUATE (1,0) 0.0352 0.2119 0.0118 " ,

GRADUATE (1,0) 0.0372 0.2416 0.0072 0.0048 .

EXP 16.14 14.74 15.92 16.89 17.48
(9.82) (9.30) (9.51) (8.82) (11.22)

SEN 8.60 8.04 8.88 8.43 8.48
(8.09) (7.87) (8.23) (7.60) (8.13)

MARRIED( ,0) 0.7313 0.7026 0.7378 0.7762 0.7112

CHILDY¢ (1,0) 0.2094 0.2565 0.2188 0.2143 0.1471

CHILD’-17 (1,0) 0.3694 0.3123 0.3951 0.3857 0.3342

CAPITAL (1,0) 0.2074 0.2416 0.2450 0.0810 0.1524

TEMPEMPL (1,0) 0.1188 0.1970 0.1139 0.0476 0.1177

PART-TIME (1,0) 0.0609 0.0595 0.0515 0.0048 0.1150

PIECE-RATE (1,0) 0.0649 0.0112 0.0127 0.4238 0.0588

NODAYWORK (1,0) 0.2486 0.0966 0.2278 0.2762 0.3824

UNEMPL (1,0) 0.0981 0.0046 0.0461 0.0172 0.0289

UNION (1,0) 0.7957 0.7770 0.7957 0.9143 0.7781

OJT (1,0 0.3770 0.6171 0.4349 0.0952 0.2112

OCC31 (1,0) 0.0106 0.0706

OCC32 (1,0) 0.0156 0.1115

OCC33 (1,0) 0.0478 0.3532

OCC34 (1,0) 0.0629 0.4647

OCC41 51,0) 0.0423 0.0750

OCC42 (1,0) 0.2058 0.3671

OCC43 (1,0) 0.1309 0.2351

OCC44 (1,0) 0.1802 0.3228

OCC51 (1,0) 0.0075

OCC52 (1,0) 0.1057 1.000

OCC53 (1,0) 0.0554 0.2914

0OCC54 (1,0) 0.1354 0.7086

INDU11-13(1,0) 0.0096

INDU31 51 ,0) 0.0357 0.1810

INDU32 (1,0) 0.0433 0.3524

INDU33 (1,0) 0.0161 0.0810

INDU34 (1,0) 0.0367 0.09292 0.10042 0.1000 0.12032

INDU35 (1,0) 0.0116 0.0333

INDU36 51,0) 0.0035 0.0190

INDU37 (1,0) 0.0020

INDU38 (1,0) 0.0393 0.2095

INDU20/39 (1,0) 0.0025

INDU40 (1,0) 0.0055 0.0072 0.0080

INDU50 (1,0) 0.0146 0.0172 0.0238 0.0134

INDU61 (1,0) 0.0287

INDU62 (1,0) 0.0946 0.06693 0.20253 0.21123
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Table B. (cont.)
Upper- Lower- Manu- Other
level non- level non- facturing  manual
female manual manual workers workers
Variable employees (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)
INDUG63 (1,0) 0.0393
INDU71 (1,0) 0.0272 0.01494 0.0615% 0.06684
INDU72 (1,0) 0.0226
INDUS8I1 (1,0) 0.0589
INDUS2 (1,0) 0.0086 0.1115° 0.14385 0.05623
INDUS3 (1,0) 0.0398
INDU91 1,0; 0.0694
INDU92 (1,0 0.0121
INDU93 §1,0) 0.3468 0.71386 0.46745 0.52416
INDU9%4 (1,0) 0.0242
INDU95 (1,0) 0.0080
Number of obs. 1987 269 1106 210 374

The figures in parentheses below the continuous variables give the standard devia-
tion of the variable in question.

The percentage share refers to the whole manufacturing sector (INDU11-39),
including mining (INDU20).

The percentage share refers to the whole sector of trade, restaurants and hotels
(INDU61-63).

The percentage share refers to the whole sector of transport and communication
(INDU71-72).

The percentage share refers to the whole sector of financing, insurance, real estate
and business services (INDU81-83).

The percentage share refers to the whole sector of public, social and personal
services (INDU91-95).
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Table C. Sample mean characteristics of all male employees retained in
the actual estimating data and separately for the occupational
social status categories considered!

Variable

EARN
In EARN
SCHOOL

BASIC EDUCATION (1,0)
LOWER VOCATIONAL (1,0)
UPPER VOCATIONAL (1,0)
SHORT NON-UNIV (1,0)
UNDERGRADUATE (1,0)

GRADUATE (1,0)
EXP

SEN

MARRIED (1,0)
CHILD%®_(1,0)
CHILD”-17 (1,0)
CAPITAL (1,0)

TEMPEMPL (1,0)
PART-TIME (1,0)

PIECE-RATE (1,0)

NODAYWORK (1,0)

UNEMPL (1,0)
UNION (1,0)
OJT (1,0)
OCC31 (1,0)
OCC32 (1.0)

INDU61
INDU62

All
male
employees

49.56
(24.10)
3.82
(0.37)
11.01
(1.98)
0.3532
0.3354
0.1819
0.0524
0.0157
0.0613
17.46
(10.84)
9.26
(8.58)
0.7421
0.2584
0.3297
0.1813
0.0749
0.0121
0.1164
0.2311
0.1074
0.7296
0.3569
0.0639
0.0529
0.0388
0.0440
0.1064
0.0587
0.0084
0.0377
0.0262
0.3229
0.0970
0.1431
0.0351
0.0299
0.0105
0.0341
0.0655
0.0288
0.0168
0.0131
0.1221
0.0052
0.0210
0.1441
0.0451
0.0576

Upper-
level non-
manual

72.91
(32.78)

4.21
(0.38)
13.54

(2.25)
0.0878
0.0585
0.2686
0.2207
0.0771
0.2872

36
9.54

(8.46)
0.8723
0.2872
0.4388
0.3032
0.0851
0.0160
0.0293
0.0745
0.0048
0.6676
0.6383
0.3165
0.2686
0.1942
0.2207

0.21272

0.0133
0.0319

0.11703

Lower-
level non-
manual

48.82
(19.41)
((3)%431)
11.22
(1.49)
0.2275
0.2650
0.4475
0.0350
0.0025
0.0225
17.06
(10.67)
9.64
(8.78)
0.7750
0.2825
0.3375
0.2100
0.0575
0.0200
0.0500
0.1875
0.0124
0.6800
0.5150

0.5075
0.2800
0.0375
0.1750

0.25252

0.0175
0.1075

0.23003

Manu-

facturing
workers
(OCC31-34) (0OCC41-44) (0OCC52)

44.13
(16.62)
(8'%8)
10.15
(1.06)
0.4500
0.5050

0.0433
0.0017

1.0000

0.0484
0.0200
0.0767
0.1267
0.0533
0.0400
0.0250
0.2433
0.0100
0.0383
0.3183

Other
manual

workers
(OCC53-54)

39.70
(14.99)
3.64
0.27)
10.06
(1.13)
0.5123
0.4094
0.0738
0.0045

0.4049
0.5951

0.14332

0.0089
0.0514

0.16783
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Table C. (cont.)
Upper- Lower- Manu- Other
level non- level non- facturing  manual
manual manual workers workers

Variable employees (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)

INDUG63 (1,0) 0.0094

INDU71 (1,0) 0.0818 0.02934 0.09254 0.36694

INDU72 EI,O) 0.0314

INDUS8I1 (1,0) 0.0126

INDUS2 (1,0) 0.0079 0.17295 0.0800° 0.04925

INDUS83 1,03 0.0430

INDU91 (1,0 0.0582

INDU92 (1,0) 0.0084

INDU93 (1,0; 0.0901 0.42296 0.2200° 0.21256

INDU9%4 (1,0 0.0110

INDU95 (1,0) 0.0173

Number of obs. 1908 376 400 600 447

The figures in parentheses below the continuous variables give the standard devia-
tion of the variable in question.

The percentage share refers to the whole manufacturing sector INDU11-39),
including mining (INDU?20).

The percentage share refers to the whole sector of trade, restaurants and hotels
(INDUG61-63).

The percentage share refers to the whole sector of transport and communication
(INDU71-72).

The percentage share refers to the whole sector of financing, insurance, real estate
and business services (INDU81-83).

The percentage share refers to the whole sector of public, social and personal
services (INDU91-95).
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Table D. Maximum likelihood estimates of the selection (probit) equa-
tion explaining the probability of females and males being
employed (eq. (2) in the text)!

FEMALE EMPLOYEES  MALE EMPLOYEES

Variable Coeff. Mean CoefT. Mean

CONSTANT -5.4340"" -6.7155 "
(7625) (:8319)

AGE 0.3349"" 38.42 0.4733"" 37.25
(.0652) (0723)

AGE? -0.0043" 1662.4 -0.0086" 1572.7
(.0017) (.0019)

AGE3 /1000 0.0005 78637 0.0376" 73038
(.0142) (.0162)

MARRIED 0.0840 0.6630 0.5640" 0.6368
(.0654) (.0795)

CHILD*7 -0.1842"" 0.3946 0.3419"" 0.3488
(.0687) (.0929)

SOUTH 0.3985 0.6257 0.3532"" 0.6046
(.0526) (.0612)

BASIC -0.3269"" 0.4641 -0.2931™" 0.4506

EDUCATION (.0574) (.0649)

No. of obs. .« 3193 2825

Prob(W=1), % 88.5 89.2

Standard errors are given in parentheses below the estimates.
Denotes significant estimate at a 5 % level.
Denotes significant estimate at a 1 % level.
Percentage share of correctly predicted (probit) employment.

®k
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Table E. Regression results for extended human capital earnings equa-

tions estimated by gender using OLS.! The dependent variable
is log hourly earnings inclusive of fringe benefits. Columns 2
and 4 comprise occupation controls.

Variable Female employees Male employees
(1) (2) 3) “4)
CONSTANT 3.2825™ 3.3641** 3.3805"* 3.4193**
(.0498) (.0572) (.0345) (.0489)
BASIC EDUCATION 0 0 0 0
LOWER VOCATIONAL 0.0121 0.0007 0.1027** 0.0903™*
(.0186) (.0182) (.0172) (.0162)
UPPER VOCATIONAL 0.1818™ 0.1194** 0.2692** 0.1554**
(.0243) (.0265) (.0232) (.0254)
SHORT NON-UNIV 0.3714*" 0.2211** 0.4843™" 0.2606™
(.0326) (.0380) (.0363) (.0430)
UNDERGRADUATE 0.5239** 0.2870** 0.4676"" 0.2116**
(.0359) (.0422) (.0550) (.0599)
GRADUATE 0.6117" 0.3686"* 0.6384"* 0.3978**
(.0408) (.0498) (.0359) (.0469)
EXP 0.0145™ 0.0107** 0.0177** 0.0134™
(.0030) (.0030) (.0030) (.0029)
EXP2 /1000 02071 -0.1353" -0.2452** -0.1804™*
(.0682) (.0665) (.0703) (.0658)
MARRIED -0.0162 -0.0197 0.0517* 0.0365"
(.0158) (.0153) (.0192) (,0183)
CHILDO-6 0.0299 0.0248 -0.0125 -0.0112
(.0207) (.0200) (.0158) (.0151)
CHILD’-17 0.0026 0.0088 0.0536"* 0.0460™*
(.0137) (.0132) (.0165) (.0156)
CAPITAL 0.0900™* 0.0870** 0.1290™* 0.1213*
(.0189) (.0183) (.0226) (.0217)
TEMPEMPL 0.0622" 0.0377 -0.0708" -0.0773*
(.0318) (.0314) (.0373) (.0372)
PART-TIME 0.2784™* 0.2873** 0.2037 0.1845
(.0499) (.0483) (.1314) (.1368)
PIECE-RATE 0.0129 0.0370 0.0901™* 0.1014™*
(.0328) (.0356) (.0214) (.0206)
NODAYWORK 0.1302** 0.1596** 0.0177 0.0533™*
(.0189) (.0187) (.0172) (.0171)
UNEMPLOYMENT -0.0267 -0.0065 -0.0717* -0.0560*
(.0311) (.0306) (.0278) (.0275)
UNION -0.0325 -0.0152 -0.0115 0.0153
(.0226) (.0222) (.0191) (.0177)



Table E. (cont.)

Variable

Industry sector indicators:

INDU11-13
(agriculture)

INDU31

(food manuf.)

INDU32
(textile)

INDU33

(wood prod.)

INDU34

(paper prod.)

INDU35

(chemicals)

INDU36

(non-metallic)

INDU37"**
(basic metal)

INDU38

(metal products)

INDU20/39™***
(oth. manuf.)

INDU40

(electricity)

INDUS0

(construction)

INDU61

(wholesale)

INDU62

(retail trade)

INDU63

(restaurants)

INDU71
(transport)

INDU72

(communication)

INDUSI1
(financing)

INDUS82
(insurance)
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Female employees

)

0.0375
(.0628)

-0.0224
(.0392)

-0.0477
(0417)

-0.0112
(0441)

0.1640**
(.0389)

0.0326
(.0529)

-0.0340
(.0665)

0.1538"
(.0718)

2)

0.0510
(.0677)

-0.0050
(.0387)

-0.0294
(.0417)

-0.0199
(.0439)

0.1402**
(.0370)

0.0196
(.0498)

-0.0119
(.0576)

0.0964
(.0900)

-0.0148
(.0375)

0.0183
(.0483)

0.0272
(.0447)

-0.1418™
(.0395)

0.0091
(.0440)

0.0622
(.0522)

0.0737*
(.0394)

0.1522™*
(.0396)

0.1027
(.0730)

Male employees

3)

-0.1304**
(.0413)

-0.0256
(.0466)

0.0394
(.0477)

-0.1182**
(0346)

0.2107™*
(0341)

0.1035"
(.0502)

-0.0103
(.0616)

0.1678"*
(0421)

0.1094
(.0900)

0.0888*
(.0412)

0.0286
(.0246)

0.0523
(.0449)

-0.0867"
(.0388)

-0.0340
(0512)

-0.0193
(0269)

0.0103
(0328)

0.2534"*
(0693)

0.1572**
(.0348)

“4)

-0.0869"
(.0467)

0.0048
(.0451)

0.0420
(.0474)

-0.1140™
(.0316)

0.2116**
(.0308)

0.1067"
(.0487)

0.0118
(.0618)

0.1926™
(.0382)

0.0759
(.0801)

0.0957*
(.0377)

0.0520*
(.0241)

0.0260
(.0420)

-0.0290
(.0417)

-0.0141
(.0591)

0.0496
(.0307)

0.0901**
(0342)

0.2067""
(.0726)

0.2100""
(.0474)



Table E. (cont.)

Variable

INDUS83
(real estate)

INDU91
(public adm.)

INDU92
(sanitary services)

INDU93
(social services)

INDU9%4
(cultural services)

INDU95
(personal services)
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Female employees

(D

0.0373
(.0474)

0.0707*
(.0328)

-0.0475
(.0897)

0.0304
(.0318)

0.1011
(.0719)

-0.0421
(.0697)

Occupational status indicators:

0CC31
(management)

0OCC32
(research)

0OCC33
(education)

0OCC34
(oth. seniors)

0CcC41
(supervisors)

0OCC42
(indep. clericals)

0CC43
(routine clericals)

OCC44 (oth. lower-level
non-manual workers)

0CC31
(agriculture workers)

QCC52
(manufacturing workers)

OCC53
(oth. prod. workers)

OCCs4
(service workers)

R2 adj.
SEE

0.3048
0.3069

2)
-0.0080
(.0440)

0.0368
(.0311)

-0.0149
(.0878)

-0.0147
(0313)

0.0568
(0722)

-0.0224
(.0623)-

0.3620""
(.0609)

0.0988"
(.0603)

0.3481**
(0419)

0.1685**
(,0367)

0.0856"*
(.0325)

0.0440
(.0302)

0.0047
(0285)

0
-0.1547*
(.0756)

-0.1038**
(0348)

-0.1205**
(0313)

-0.1045™
(.0316)

0.3513
0.2964

Male employees

3)

0.0333
(.0352)

-0.0130
(.0329)

-0.2041™
(.0802)

-0.0338
(0327)

0.0283
(.0820)

-0.1646™"
(.0330)

0.3916
0.2958

“4)
0.0199
(.0347)

0.0162
(.0333)

-0.1688"
(.0881)

-0,0182
(.0389)

-0.0150
(.0740)

-0.0782*
(.0389)

0.3936™
(.0552)

0.2192**
(.0543)

0.2620™*
(.0669)

0.1566™
(0538)

0.0899™
(.0383)

-0.0552
(.0484)

-0.0063
(.1052)

-0.0487
(.0648)

-0.0213
(.0401)

-0.0963™*
(.0405)

01072
(.0386)

0.4561
0.2796
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F-statistic 2297 22,09 30.93 3l,79
Number of obs. 1987 1987 1908. 1908

Standard errors are given in parentheses below the estimates and are adjusted for
heteroscedasticity according to White (1980). A simple Chow test suggests that the
hypothesis of the parameter estimates being equal for males and females can be
rejected at a 0.1 % level.
Denotes significant estimate at a 5 % level.
Denotes significant estimate at a 1 % level.

The four observations on females employed in basic metal industries are included in
- the reference category INDU38.

Includes employment in mining and quarrying.

Hk

Table F. Correlation matrix for schooling and occupational category
variables by gender

BASIC LOWER  UPPER SHORT UNDER-

EDUCA- VOCA- VOCA- NON- GRA- GRA-
S TION TIONAL TIONAL UNIV DUATE DUATE

Females:

0CC31 0.07923 -0.05834 -0.03202 0.06484 -0.00554 0.06034 0.03165
0CC32 0.16833 -0.08751 -0.05190 0.04194 0.00218 0.13014 0.12537
0C(C33 0.42856 -0.16587 -0.13007 -0.08380 0.22044 0.32821 0.31717
OCC34 0.31156 -0.13726 -0.12107 0.01419 0.16925 0.15287 0.24460
0CC41 -0.00688 -0.00965 0.00158 0.01660 0.04123 -0.02658 -0.04132
0CC42 -0.05318 0.03547 -0.08704 0.13000 -0.06637 -0.02301 -0.06069
0CC43 -0.09397 0.03863 -0.03782 0.11748 -0.09837 -0.06605 -0.07631
OCC44 0.04659 -0.14810 0.13941 0.03862 0.10103 -0.08958 -0.07837
OCCs1 -0.04168 0.01796 0.04863 -0.04597 -0.02211 -0.01667 -0.01715
OCC52 -0.19642 0.16247 0.04986 -0.13754 -0.08715 -0.06569 -0.05897
OCC53 -0.09334  0.03920 0.08284 -0.06357 -0.05214 -0.04626 -0.04761
OCC54 -0.21641 0.16530 0.06553 -0.13724 -0.10032 -0.07561 -0.07783
Males:

0OCC31 0.18466 -0.09007 -0.14031 0.14891 0.08273 0.03585 0.12071
0OCC32 0.36829 -0.16003 -0.14813 -0.00224 0.35404 0.02657 0.27130
0OCC33 0.37813 -0.14277 -0.13696 -0.04545 0.20855 0.34555 0.25414
0OCC34 0.24634 -0.12118 -0.10917 0.09751 0.04124 0.07556  0.22201
0OCC41 0.03290 -0.09143 -0.07593 0.28679 -0.04301 -0.04361 -0.06694
0OCC42 0.00688 -0.01662 -0.06407 0.13081 -0.01871 -0.01364 -0.02665
0OCC43 0.04598 -0.05594 -0.00447 0.06094 0.02995 -0.01162 0.00045
0OCC44 0.02832 -0.09456 0.04572 0.09915 -0.00955 -0.02503 -0.03915
OCC51 -0.10316  0.09841 -0.00536 -0.06033 -0.03858 -0.02073 -0.04193
OCC52 -0.30156  0.14633  0.23830 -0.24419 -0.15736 -0.08727 -0.17648
OCC53 -0.14411 0.08022 0.08233 -0.09021 -0.07706 -0.04141 -0.08375

OCC54 -0.20679  0.16460  0.03306 -0.11505 -0.08267 -0.05165 -0.10444
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Table G. Female occupational earnings equations corrected for selectiv-
ity bias (eq. (13) in the text).! The dependent variable is log

hourly earnings inclusive of fringe benefits.

Upper- Lower- Manu- Other
level non- level non- facturing manual
manual manual workers workers
Variable (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)
CONSTANT 3.6359™ 3.2742** 3.2410™ 2.9305**
(.2316) (.0585) (.1164) (.1724)
S 0.0639" 0.0449** -0.0003 -0.0128
(.0290) (.0078) (.0204) (.0184)
EXP 0.0096 0.0077* 0.0161% 0.0036
(.0073) (.0043) (.0067) (.0064)
EXP2 /1000 -0.1265 -0.1786" -0.1991 -0.0368
(.1911) (.0971) (.1593) (.1227)
SEN 0.0067" 0.0093** -0.0035 0.0038*
(.0033) (.0012) (.0033) (.0019)
OJT -0.0096 0.0194 0.1794** -0.0158
(.0361) (.0179) (.0487) (.0311)
MARRIED -0.0803* -0.0073 0.0725" -0.0243
(.0385) (.0209) (.0336) (.0327)
CAPITAL -0.0210 0.1438"* -0.0434 0.0877
(.0432) (.0233) (.0599) (.0546)
TEMEMPL 0.1145" 0.0108 0.1274 0.1238
(.0523) (.0444) (.1089) (.0840)
PART-TIME 0.3466™* 0.3747** 0.3422**
(.1014) (.0775) (.0813)
PIECE-RATE -0.0315 0.0119 0.2522**
(.1142) (.0409) (.0767)
NODAYWORK 0.1075 0:1583™" 0.0865" 0.2196™*
(.0887) (.0270) (.0468) (.0395)
UNEMPLOYMENT -0.0007 -0.0430 0.0322
(.0439) (.0637) (.0600)
UNION 0.0051 -0.0137 -0.1536™* -0.0323
(.0526) (.0285) (.0488) (.0515)
INDU11-39 0 0 0
INDU40 -0.0204 -0.1623"
(.0360) (.0908)
INDU50 0.0034 0.0455 0.0264
- (.0618) (.0692) (.0624)
INDU61-63 -0.1145 -0.0884"* -0.0547
(.0881) (.0327) (.0540)
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Table G. (cont.)
Upper- Lower- Manu- Other
level non- level non- facturing manual
manual manual workers workers
Variable (OCC31-34) (0OCC41-44) (0CC52) (OCC53-54)
INDU71-72 -0.4066™* 0.0709* 0.1091
(.1366) (.0389) (.0689)
INDUS81-83 -0.0493 0.1108™ 02257
(.0779) (.0307) (.0757)
INDU91-95 -0.1280* -0.0169 0.0262
(.0569) (.0286) (.0483)
INDU31 . -0.0416
(.0609)
INDU32 -0.0545
(.0517)
INDU33 -0.0110
(.0678)
INDU34 0.1656"
(.0723)
INDU35 -0.0406
(.0761)
INDU36 -0.0820
(.0990)
INDU38 0
LAMBDA 0.0153 0.0778 0.0769 0.3097**
(.0848) (.0554) (.0685) (.1019)
R? adj. 0.2257 0.2145 0.1611 0.1998
SEE 0.2832 0.3025 0.2511 0.3072
F-statistic 5.88 16.09 3.01 5.66
No. of obs. 269 1106 210 374

Standard errors are in parentheses below the estimates and are adjusted for hetero-
scedasticity according to White (1980). The corresponding multinomial logit
estimates are reported in Table I below.

Denotes significant estimate at a 5 % level.

*3K . . e .
Denotes significant estimate at a 1 % level.
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Table H. Male occupational earnings equations corrected for selectivity
bias (eq. (13) in the text).! The dependent variable is log hourly
earnings inclusive of fringe benefits.

Upper- Lower- Manu- Other
level non- level non- facturing manual
manual manual workers workers
Variable (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)
CONSTANT 3.5948** 3.2828** 3.4358** 3.3973**
(.1752) (.0949) (.0531) (.0718)
S 0.0710** 0.0634™* 0.0391*" 0.0194
(.0197) (.0142) (.0112) (.0136)
EXP 0.0185" 0.0241** 0.0136"* 0.0062
(.0082) (.0052) (.0040) (.0049)
EXP2 /1000 -0.1002 -0.3778"* -0.2655™" -0.0926
(.2055) (.1104) (.0901) (.0989)
SEN -0.0031 0.0011 0.0041* 0.0057**
(.0031) (.0025) (.0019) (.0017)
OJT 0.1003™* 0.0824** 0.0450* 0.0838"*
(.0352) (.0282) (.0218) (.0264)
MARRIED 0.0148 0.0904™* 0.0640" 0.0383
(.0534) (.0341) (.0276) (.0260)
CAPITAL 0.0882" 0.1307** 0.2058** 0.1291**
(.0416) (.0361) (.0585) (.0379)
TEMEMPL -0.1483" -0.1209 -0.0282 0.0935
(.0739) (.1153) (.0536) (.0912)
PART-TIME -0.0659 0.5811* 0.0113
(.1309) (.0250) (.2044)
PIECE-RATE 0.2792** 0.1100 0.0743** 0.0774
(.0877) (.0741) (.0241) (.0517)
NODAYWORK -0.1372 0.0293 0.1004** 0.0855™"
(.0868) (.0404) (.0250) (.0263)
UNEMPLOYMENT -0.0415 -0.0864"* -0.0610
(.0994) (.0362) (.0655)
UNION -0.0843" 0.0034 0.0412 -0.0059
(.0408) (.0345) (.0341) (.0376)
INDU11-39 0 0 0
INDU40 -0.1318 0.2059** 0.1419** -0.0588
(.1181) (.0658) (.0498) (.1065)
INDU50 0.0550 -0.0221 0.1055"* 0.0258
(.1506) (.0451) (.0297) (.0543)
INDU61-63 0.0702 -0.1935** 0.0269

(.0670) (.0440) (.0446)
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Table H. (cont.)
Upper- Lower- Manu- Other
level non- level non- facturing manual
manual manual workers workers
Variable (OCC31-34) (OCC41-44) (OCC52) (OCC53-54)
INDU71-72 -0.0690 -0.0131 0.0268
(.1117) (.0512) (.0388)
INDUS81-83 0.0110 0.0198 0.0124
(.0513) (.0538) (.0512)
INDU91-95 -0.0634 -0.0934" -0.0351
(.0488) (.0459) (.0427)
INDU31 0.0339
(.0693)
INDU32 0.1037"
(.0618)
INDU33 -0.0930™*
(.0372)
INDU34 0.1643**
(.0342)
INDU35 0.1349"
(.0701)
INDU36 -0.0105
(.0487)
INDU37 0.1110**
(.0353)
INDU38 0
INDU39 -0.0288
(.0774)
LAMBDA 0.0491 0.0356 -0.1215™ -0.0122
(.0661) (.0446) (.0426) (.0402)
R2 adj. 0.2510 0.3541 0.2581 0.1502
SEE 0.3247 0.2748 0.2582 0.2479
F-statistic 7.61 11.94 10.06 4.94
No. of obs. 376 400 600 447

Standard errors are in parentheses below the estimates and are adjusted for hetero-
scedasticity according to White (1980). The corresponding multinomial logit
estimates are reported in Table J below.

Denotes significant estimate at a 5 % level.

Denotes significant estimate at a 1 % level.

ok
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Table I. Multinomial logit estimates for occupational choice equations
(eq. (10) in the text), female employees!

Upper-level Manufacturing  Other manual

Variable non-manual workers workers
CONSTANT -3.72458™ -1.39394™* -1.15095™
(.40818) (.35353) (.24114)
LOWER VOCATIONAL 0.38907 -0.34012" -0.22260
(.35834) (.19381) (.14662)
UPPER VOCATIONAL 1.58004™" 2.46816"" -1.74525""
(.30739) (.35089) (.22155)
SHORT NON-UNIV 3.30884™" -3.51825""
(.33285) (1.01642)
UNDERGRADUATE 4.87645""
(.42315)
GRADUATE 5.55610™
(.48242)
EXP 0.02589™ -0.02174" -0.00376
(.01042) (.00973) (.00701)
MARRIED 0.22356 0.07407 -0.05600
(.23378) (.22569) (.16323)
MARRIED-CHILD?¢ 0.00905 -0.06332 -0.51437""
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