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ABSTRACT: The primary purpose of the present paper is to analyse the importance of
occupational status in explaining earnings dispersion in Finland. This is done in two steps.
First, human capital carnings functions supplemented with occupation controls are estimated
in order o exhibit the effect of occupation on the general fevel of earnings and the interaction
between human capital and occupation. The crucial question raised by the coefficients
cstimated for the occupation indicator variables then is to what extent they reflect an indirect
earnings effect of formal schooling arising from the influence of especially vocationally
differentiated education on the individuals' occupational attainment. In the second step, this
question is addressed by estimating occupation-specific carnings functions, whereby correc-
tion for the potential effects of selection bias arising from occupational choice is done by
adding information obtained from estimating occupational attainment [unctions of the
multinomial logit form.

The empirical findings suggest that the effect of formal education on carnings is not
necessarily weakened by the role that occupation plays. Instead, a notable part of the earnings
elfect of education seems (o be mediated by the employee's position in the occupational
hierarchy. The strong indirect carnings effect of schooling points, in turn, to a fairly rigid
occupational earnings structure, especially among male employees. A cautious generaliza-
tion of the resuits implies that the inclusion of both educational and occupational controls in
the carnings equation might provide useful insight about the functioning of the Finnish labour
market.
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mén Tutkimuslaitos, The Research Institute of the Finnish Economy, 1992, 51 s.
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TUVISTELMA: Tutkimuksessa larkastellaan vaiheittain palkansaajien ammattiasemaa
palkkacrojen selittdjana Suomessa. Aluksi estimoidaan inhimillisen p@doman teoriaan pe-
rustuvia palkkayhtiloiti eriksecn naisille ja michille. Liittamalla palkkayhtildihin ammat-
tiasernaa kuvaavia muutiujia analysoidaan toisaalta ammattiaseman vaikutusta yleiseen
palkkatasoon ja toisaalta inhimillisen pdioman ja ammatin vilisid vuorovaikutuksia, Kes-
keiseksi kysymykseksi nousee missd madrin ammattiasema-muuitujille estimoidut kertoimet
heijastavat koulutuksen epésuoraa eli ammattiaseman kautta vilittyviii vaikutusta palkka-
tasoon. Kysymystd tutkitaan estimoimalla palkkayhtalot neljille laajalle ammattiryhmille,
Néita ammattiryhmakohiaisia palkkayhtdloitd korjataan ammattivatinnan mahdolisesti ai-
heuttaman valikoituvuusharhan suhleen estimoimalla palkkayhtdlot vhdessd ammat-
tiasemayhtéiciden kanssa.

Tutkimustulokset osoittavat, ettd ammattiaseman huomioonottaminen palkkayhtaldissi ei
valttimatd heikennd koulutuksen patkkavaikutuksia vaikka koulutusmuuttujien merkitys
palkkayhtédldssi viiheneekin, Niin on siksi, ettd huomattava osa koulutuksen vaikutuksesta
valittyy siten, it koututettu saa paremman ammattiaseran. Taméi koulutuksen suhteellisen
voimakas epésuora vaikutus palkkoihin viittaa varsin jiykkiin ammalttiasema-paikkaraken-
leeseen, etenkin miesten keskuudessa. Tutkimustulokset viittaavat sithen, ettd sekd koulu-
tuksen ettd ammattiaseman huomioonottaminen palkkayhtiloissi saattaa tuottaa hyddylistd
tictoa siitd, miten Suomen tydmarkkinal toimivat.



1. INTRODUCTION

The usual approach within the human capital framework mostly
overlooks the potential role of occupation 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. Drawiﬁg on
the work of Willis (1986), 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. 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

assumption of perfectly competitive factor markets.

However, the inclusion of a set of cccupation controls into the
earnings function treats the occupational status of an individual
as given or, using the terminology of Brown et al. (19803, 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
O access to a given occupation may give rise to problems of
selectivity bias in the estimations.

One way of approaching the ocbvious endogeneity of occupational
attachment would be to drop the occupation controls and consider
a reduced form earnings equation which combines determinants of
cccupational 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 eguations is
combined with the estimation of occupational attainment eguations
in order to correct for the potential presence of selectivity
bias arising from occcupaticnal choice. This latter approach,
which has recently been used by Reilly (1991), is preferred also
in the present study. The selection 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).
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The adopted approach can, however, be criticized for overlooking
the fact that the relation betwaen occupational choice and
earnings determination is necessarily simultaneous: the choice
of occupation affects lifetime earnings 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 cbvious simultaneity
of decisions cannot be accounted for in the analysis.

Nevertheless, the estimation results obtained from estimating
both occupational 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 ig undertaken, where the direct and indirect
{through occupational attainment) earnings effects of education
are caliculated and compared with the earnings effects estimated
for schooling in earnings eqguations omitting occupation.

The paper 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.
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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
ith individual (InEARN,) is explained in terms of a vector (X))

containing human capital-related as well as other relevant
perscnal and job characteristics:

(1) InEARN, = X,a + &, , g; ~ N(0,0%) 1i=1,...,N

where «a is a vector of parameters to be estimated and €, is a

disturbance term.

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

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

o

(2) W =¥ B+ p,

where Y, is a vector of explanatory variables, 8 is a vector of
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unknown parameters, and p;, is a disturbance term that in the case
of selectivity bias correlates with the regidual (€,) in the
earnings equation. The dependent variable (W,") in the selection
equaticon is unobservable, but it has a dichotomous observable
realization W; (employed or not) which is related to W," as

follows:
W, o= 1 iff Wi > 0
W, =0 otherwise

Accordingly, the dependent variable (InEARN;} in the earnings
regression 1s not ocobserved unless Wf > 0, implying that the
observed sample of EARN is censored. The conditional expectation

of the earnings equation may then be written

(3) E(UINEARN|W, = 1) = Xa + E{e;|W; = 1) = X,a + Ele,|p; < Y. B)

By assuming that €; and p, follow a bivariate normal distribution
N(0,0,0.7, 0% p,,) with zero means, variances o,° and 0., and
correlation coefficient Peur @ standard sample selectivity bias
correction of the earnings eguation can be done

(4) E(InEARN;|W, = 1) = X.a - peugvggf";"% = X0+ p,,0.h

where ¢, 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 specifications of the earnings equation
in (4) are estimated within the LIMDEP framework using maximum
likelihood estimation of the procedure discussed in Heckman
{1979) and Greene (1981). More exactly, in order to obtain both
congistent 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 estimating a, B, o, and D,
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The probability of being emploved is explained in terms of a set
of personal characteristics containing age and indicators for
educational level, marital 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 amployeas’
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 ecxplanatory variables, the earnings model is
further supplemented with a set of occupation indicators in order
to examine the interaction effects of the individualg' position

in the occupational structure.

1t may, though, be guestioned whether it is appropriate to treat
the occupational status of an individual as exogencusly 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.

However, this approach disregards 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 ig, earnings functions are estimated
for relevant occupational categories, whereby the potential
presence of selection bias arising from occupational choice is
addressed by supplementing the occupation-specific earnings
functions with the estimation of occupational attainment

functions.

Following Lee (1983), +this alternative approach, involving
multiple choice and censored dependent variables, can bhe
formulated in terms of a polychotomous choice model with J
mutually exclusive occupational categories and J earnings

eguations:



(6) OCCi; = Vb + n,,, =1, .., N F=1,...,J

where z;; and V, are vectors of explanatory variables, Y; and 0,
are vectors of unknown parameters, and {,; and n,;; are disturbance
terms. The occupational earnings function in (5) will be affected
by selectivity bias if the disturbances in (5) and {(6) are
correlated.

The dependent wvariable (InEARN; ) in the occupation-specific
earnings eguation is observed only if occupational category 1 is
chosen. This choice is assumed to be the outcome of an
cptimization process where the individual 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

{(7) occ, = 7 Iff 0CCi; » max OCChy , k=1,...,0 k=3

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

where ¥, is the residual for each individual and occupational

category and is defined as

(9) Y,y = max OCCi ~ 1y, ki=21,..0,J0 k=j

Assuming that the residuals (n;;) of the utility function in (6)
are independently and identically Gumbel distributed, the
probability that the occupational category j will be chosen can
be represented by a multinomial logit model?



exp (V;0,)

(10) Prob(y,, < V0, = Prob{occC; =j) = =
1o+ E: exp (V.0
k=1

Only the parameters of the J-1 of the investigated occupational
categories can be iddentified, which requires a normalization
£6,=0 to be imposed in the estimations.® The earnings equation
conditional on category j being chosen may then be written

(11) BE{InEBARN;;|0CC; = j) = Zyy, + B locc; = )

Given that C“ and r;; 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. Following Lee
{1983), the Y8 are transformed into standard normal random
variables and a modified earnings equation conditional on
occupation category i being chosen is derived

(12) E(InEARN,;|OCC; = 3) = 2.5y, - .0,

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 eguation in (12) are estimated within the
LIMDEP framework using the multinomial logit-OLS two~stage
estimator of Lee (19833. More exactly, the multinomial
probability function in (10) is estimated by maximum likelihood
and the obtained information is used to compute lj, i.e. the term
controlling for the potential effects of gselectivity bias.
Consistent estimates of y, and Q=p;0;, are then obtained by
ordinary least squares regression of InEARN;; on Z,, and Xﬁ



(13) INEARN;, = Zy;v; + QA + 1,5

where E(t,,|0CC;=j) = 0. The standard errors are corrected using
the heteroscedasticity consistent estimator suggested by White
(1980 .

The probability of a given occupational attachment 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 is 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. Lack of data, in turn,
unables 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 wmicro data from the labour force survey for 1987
conducted by the Central Statistical Office of Finland. A strong
advantage of the data set is that it comprises information of
vital dwmportance in human capital earnings analysis. Less
satisfactory is the fact that it does not provide panel data; the
survey sanple varies from one year to ancther. The labour force
survey covers a 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 at the age 16 to 64 and sorted out with
respect to missing o©or incomplete information on crucial
variables, the sample of employees retained 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 interpersconal differences in
months and weekly hours worked and to make the earnings of full-
time and part-time employees comparable. The earnings data used
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comprise most types of compensation, including overtime and
vacation pay and fringe benefits.®

Ideally, earnings differentials should be related to the actual
schooling differences which generate them. The employed data set
does not allow this, however; the available register data on
formal schooling merely show the highest single education
completed by each individual. There is 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 data set is that it comprises information on the person’s
total years of work experience and his or her vyears with the
current employer, i.e. seniority (tenure). Thus the estimation
results are based on actual (self-reported) and not on potential

labour market experience.

The occupational classification of individuals is according to
the standard Finnish classification of socio-economic groups of
1983 (CsS0, 1983). In brief, individuals in paid-employment are
classified into three broad social status categories: upper-level
salaried employees, lower-level salaried emplovees, and manual
workers. Each of the two categories of non-manuals 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 subgroups, but primarily according to occupational

group and industrial sector.

A summary of definitions of +the variables employed in the
subseguent empirical analysis is given in Table A of Appendix.
The male and female employees in the estimating data are
described in terms of these variables in Tables B and C of
Appendix. A detailed presentation of the underlying data and
definitions of crucial variables is given in Asplund (1992a).
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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. The earnings effects estimated for the various
explanatory variables included in the analysis are discussed at
length in Asplund (1992b) 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 guite substantially depending on the level of
education concerned. Alsc, it differs markedly between the two
genders at the lower end of the educational scale where,
moreoveyr, a majicr part of the labour force is situated. These
overall trends mostly 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,
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
graduation from lower vocational and professional education stand
out as an important exception. Specifically, women with completed
lower vocational education tend to have no relative income
advantage over women with basic education only. For men,
graduation at this particular educational level has a marginal
product amounting to some 10-11 per cent on average. On the whole
then, the estimation results suggest that differences in the jobs
and occupations which men and women 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 cut.

The parareter estimates on the experience variables are mostly
highly significant and have the a priori expected signs, thereby
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Table 1. Estimation results for extended human capital earnings
eguaticns 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™ 3.3818" 3.3539"" 3.4083™
{.0681) (.,0804) (.0549) (.0679)
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-UNTV {.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™ 0.0087* 0.0193™ 0.0142™
(.0036) {.0036) (.0033) {.0034)
EXP? /1000 ~0.1654" ~-0.1094 -(0.2868"" -0.1999"
(.0926) (.0935) (.0845) (.0873)
MARRIED -0.0182 -0.0209 C.0590" 0.0397"
(.0196) (.01958) (.0230) (.0222)
CHILD® 0.0299 0.0248 -0.0109 -0.0105
(.0183) (.0185) (.0207) (.0196)
CHILD Y7 0.0014 0.0080 0.0546™ 0.0464"
(.0189) (.0180) (.0185) (.0179)
CAPITAL 0.0873™ 0.0854™ 0.1304™ 0.1218"
(.0194) (.0192) (.0170) (.0167)
TEMPEMPL 0.0625™ 0.03807 ~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 -0.07227 -0.0563™
(.0226) (.0226) (.0229) (.0212)
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Table 1. (cont.)

Variable Female employees Male emplovees
(1) (2) {3) (4)
UNION ~0.0335" -0,0159 -0.0112 0.0154
(.0188) (.0189) {.0163) {.0161)

Industry sector indicators:

INDULL 0.0372 0.0501 ~0.1315™ -0.0874
(agriculture) (.0989) (.1185) (.0430) (.0765)
INDU3L -0.0233 -0.0057 -0.0257 0.0047
( food manuf. ) (. 0644) (. 0660) {.0429) (.0411)
INDU32 -0.0468 -0.0289 0.0405 0.0425
(textile) (.0591) (.0562) (.1022) (.0910)
INDU33 ~0.0124 -0.0207 -0.1190" -(0.1143"
{wood prod. ) (.0948) {.0886) {.0501; {.0491)
INDU34 0.1627" 0.1395" 0.2106™ 0.2116"
(paper prod.) (.0656) (.0701) (.0347) (.0346)
INDU35S 0.0328 ¢.0201 0.1036™ 0.1067"
{chemicals) (.1008) (.1021) (.0429) (.0413)
INDU36 -0.0322 -0.0108 ~-0.0093 0.0122
(non-metallic) (.2251) {(.2487) (.0535) (.0805)
INDU3T7™™ - - 0.1678" 0.1926"
(basic metal) {.0948) (.0939)
INDU20 /397 0.2372 0.0996 0.1094 0.0759
{(oth. manuf.) (.1734) (.2167) (.1005) (.1014)
INDU4O 0.0324 ~0.0126 0.0893 0.0959
{electricity) {.2337) {.3247) {.0620) {.0610)
INDUS0 0.0301 0.0178 "0.0282 0.0518"
{construction) (.0873) (.0938) (.0309) (.0292)
INDU6G1 0.0796 ¢.0271 0.0531 0.0265
{wholesale) {.0660) {(.0764) (.0346) (.0371)
INDU62 -0.05521 -0, 14137 -0.0873"  ~0.0294
(retail trade) (.0503) (.0630) (.0334) (.0388)
INDUBR 0.0134 C.0094 ~(.0347 -0.0143
(restaurants) (.05758) {(.0695) (.1059) {.0861)
INDU71 0.1046" 0.0623 -0.0191 0.0499
(transport) (.0590) (.0692) (.0389) (.0432)
INDU72 0.1041 0.0751 0.0091 0.0897
{communication) {.0835) {.0835) (.0582) (.0590)
INDUB1 0.2015™ 0.1530" 0.2525" 0.2064"
(financing) (.0535) (.0670) (.0607) (.0561)



Table 1. {cont.)

Variable

INDUSB?Z
{(insurance)

INDUB3
(real estate)

INDUSL
{(public adm.)

INDU9Z2
(sanitary)

INDUSG3
{social)

INDUGL
{cultural)

INDU9S
{personal)

—~s G S0 O —~Q 0O

3

Cccupational status

QOCC31
(management )

OCC32
{research)

QL33
{education)

OCC34
(oth. seniors)

OCC4 1
{(supervisors)

OCC42 (indep.
{clericals)

0CC43 (routine
(clericals)

OCChH1
(agriculture)

OCCH2 (manu-
facturing)

QCChE3
(oth. prod.)

oCcch4
{service)

L0711
L0613)
L0477 -
.0660)

0310
L0472

10307
L0570)

L0440 -
.1022)

13

Female employees
(1) {(2)

L1537 0.1028
.0957) (.0881;

0378 -0.0075
.0556) (.0674)

.0373
L0719)

~ O

.0149
LO777)

~ O

L0141
.0618)

2
3
3

.0583
.0682)

O

0239
- 1152)

—~

Iindicators:

0.3616™
(.0854)

. 0982
.0663)

-

.3482"
.0449)

O

L1678
L0375)

- O

.0852°
.0498)

— O

L0439
.0303)

—~

.04%0
.0382)

—~ O

-0.1522
(

.1193)

.10307
.0563)

§
-~ O

.1198™
.0420)

i
—~ 0

.1037™
.0270)

[
-~ O

Male emplovees

—~ O

0.
(

C.
(

(3)
L1576
.2184)

L0331
.0446)

L0137
.0389)

.2019"
L0748

0350
.0351)

0286
-0580)

1647"
.0947)

—~ O

O

— O

— O

e

(4)

. 2101
.1456)

.0199%
.0455)

0158
.0410)

L1678
L0714

L0185
.0414)

.0148
.0622)

0781
.0857)

.3926™
L0452

L2190™
L0521

. 2608
.0517)

.1560™
.0465)

.0892"
.0483)
L0556

.0499)

L0063
.0690)

.0493
L0874 )

L0219
.0465)

.09717
.0485)

.1082"
.0470)
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Table 1. (cont.)

Variable Female emplovees Male employvees
(1) (2) (3) (4)
SIGMA(€) 0.3042" 0.2927* 0.2929™ 0.2758™
{.0033) {.0028) (.0034) (.0030)
RHO(€, 1) -0.0877 -0.0574 0.0925 0.0429
(.21011) (.1076) (.1324) (.1400)
Log-Likelihood ~-2039.8 ~1965.8 ~-1488.0 ~-1375.3
Number of obs. 1987 1987 1808 1908

' Standard errors are given in paventheses below the estimates.

The omitted educatiohal level variable is BASIC = primary
education {(about 9 years or less), the left out industry sector
is INDU38 = employment in manufacturing of metal products, and
the reference occupational status cate ory de 0OCC44 = other
lower-level employees with administrative and clerical
occupations.
Maximum likelihood estimates corrected for sample selectivity
bias, where SIGMA(€) is the standard error of the disturbance
term in the earnings equation and RHO(€,u) measures the
correlation between the error term (€) in the egarnings equation
and the error term (p) in the selection {(probit) equation. The
probit estimates are regorted in Table D of Appendix.
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 % risk level.
. benotes significant estimate at a 5 % risk level.
e PENOTEs significant estimate at a 1 ¢ risk level.
The four observations on females employed in basic metal
aeadustries are included in the referende category INDUZS.
Includes employment in mining and guarrying.

*®

pointing to an upward-sloping concave experience-earnings profile
for both genders. Assuming 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, when first entering the
labour market, from some 1.9 per cent for the typical male
employee and from roughly 1.3 per cent for the typical female
employee, decreases thereafter continuously, reaches zero only
after more than three decades in the labour market, and turns

thereafter negative until retirement.

More exactly, a mazimum of about 38 per cent cumulative growth’
in male hourly earnings is reached after some 33 years of work
experience, while the curulative 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
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in the absolute value of the experience coefficients. Obviously

this outcome is partly due to the overall weak earnings effect
estimated for labour markel experience.

A large majority of the parameter estimates on the various
personal and job-related variables are significant and of the
expected signs. Thus the estimation results suggest that family
responsibilities (MARRIED,CHILD) generally have a positive effect
on male earnings. Not surprisingly, residence within the capital
region (CAPITAL) implies a higher hourly earnings level for both
genders. The results also point to a significant 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) and of female employees in jobs that entail
inconvenient hours of work (NODAYWORK)., The regression results
further indicate that periods of temporary unemployment or
layofifs (UNEMPL) typically implied a negative earnings effect for
males only. In other words, male employees who had been
temporarily unemployed or laid off during the survey yaear had
lower hourly earnings compared with male employees who had been
in full employment during the whole year.

The almost negligible influence on earnings of union membership
(UNION) is evidently mainly due to the broad coverage of central
wage agreements in Finland. A most plausible explanation for the
strong relative income advantage obtained for part-time employees
{(PART-TIME) and females in temporary amployment (TEMPEMPL) is the
distinct distribution of these two employee categories across
occupations and industries (see Asplund, 1992a). Controlling for
the employees' occupaticonal social status leaves the coefficients
of the wvarious personal and job-related indicator variables
roughly unchanged. From this it may be concluded that the
distribution of employees with respect to these characteristics
is fairly similar in the 12 occupational categories considered.

The addition of +two-digit industry sector controls has a
negligible impact on the estimated coefficients of the other
explanatory variables accounted for in the estimations. In fact,
when controlling for a broad set of personal and job-~related
characteristics, a major part of the observed variance in average
hourly earnings across industries vanishes. The most conspicucus
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remaining wage premia are obtained for males in manufacturing of
paper products (INDU34) and chemicals (INDU35), in basic metal
industries (INDU37), and in financing (INDUB1). Also females tend
to receive a wage premium in manufacturing of paper products and
in financing. A relatively weak earnings position is, in turn,
obtained for males in manufacturing of wood products {INDU33) and
in sanitary services (INDU92Z). The important question of inter-
industry earnings differentials will be addressed in more detail

in a later paper.

A closer analysis of the magnitudes and significance levels of
the estimated parameters on the occcupational indicators reveals
certain interesting patterns of earnings variance across
cccupational. social status categories and genders. Thus 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 (0CC41), who in 1987 had on average some 9 per cent
higher hourly earnings compared with other lower-level employees.

As 1is also to be expected, the average hourly earnings level is
typically higher for upper-level salaried employees and lower for
manual workers as compared with the average earnings of lower-
level salaried employees. But there are distinct exceptions from
this general pattern, as well. For male upper-level non-manuals,
shifts into higher-level occupational positions, other things
unchanged, tend to he associated with a fairly moderate growth
in hourly earnings up to the second highest social status
category (0CC32), followed by a striking jump upwards in the
average earnings level resulting from the substantially higher
hourly earnings received by senior officials and upper management
{oCcc31).,

The general trend in the average earnings of female upper-level
non-manuals, on the other hand, is dominated by a very strong
earnings position of female senior officials and employees in
education and training (O0CC33) 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 alsoc when related to the
earnings position of their male counterparts. This latter finding
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is explained mainly by the fact that women generally work in
iess-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 ecach gender. The most conspicuous excepticn 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 average
earnings level of male manufacturing workers was some 10 to 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 employment 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 uncontrelled earnings differentials (dark pilus

crosshatched areas).

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

Appendix,
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Figure 1. Employment weighted mean differentials in hourly
e@arnings levels between 12 occupational social status
categories before (total bar) and after (dark area)
having contrclied for crucial background factors

MALE EMPLOYEES
OCGUPATION

T
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QCCa2
0OCC33 -
OCGC34 -
0CC41
OCC42 p-
OCC43 ¢
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.........

j i . [
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Source: Calculations based on the gender-specific occupation
coefficients reported in Table 1.
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4. OCCUPATION-SPECIFIC EBRNINGS

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 eguation reduces the absolute size of
the educational coefficients by almost a half or more, except for
graduation from lower vocational and professional education.

There are several hypothetical explanations to this significant
drop in the direct earnings effect of schooling (e.g. de Beyer
& Knight, 198%9). First, the effect of ecducation may be weakened
by the role that occupation plays; that is, the occupatiocnal
structure defines a hiervarchy 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
especially vocationally differentiated education on the
individuals' occupational attainment. Third, occcupation may
simply act as a proxy for unmeasured ability, dmplying 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 cccupation indicators may reflect
much the same effects. The data used in the present study do
reveal some but, as it seems, no serious degree of collinearity
between educational level and occupational social status (cf.
Table F of Appendix).

In order to address this type of questions, occupatiocn~specific
earnings equations are estimated for each gender. The sarnings
equations are corrected for potential selection bias arising from
occupational choice as outlined in Section 2. Since the
estimation results displayed in Table 1 suggest that the sample
selection bias associated with the person being recorded as an
enployee is negligible, no correction in the estimations is done

in that respect.?

In the previous section, a distinction was made between no less
than 12 occupational social status categories. Below a less
disaggregated classification is adopted, dictated in part by the
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occupation estimates reported in Table 1, and in part by the need
To have a sufficient number of employees in all the categories
to be considered. More exactly, in terms of the dependent
polychotomous occupation variable (OCC*U) four fairly broad
categories are distinguished: upper-level salaried employees
(OCC31-34), lower-level salaried employees (OCC41-44),
manufacturing workers (0CC52), and other production, distribution
and service workers (0CC53-54).° A finer classification of non-
manuals is prevented by toc few 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.

The regression results obtained for female and male employees
using a heteroscedasticity-consistent estimator of the
occupation-specific earnings equation in (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. The
gender-specific maximum likelihood estimates for the multinomial
logit model in (10) are displayed in Tables I and J of Appendix.

With a few excepticns, 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 vyear
in above-primary education (S) decreases, less for men than for
women, when moving down the occcupational social status scale.
indeed, the estimated coefficients indicate that, except for
males in manufacturing jobs, the returng to postcompulsory
schooling for manual workers are not statistically different from
zero. But on the other hand, this outcome may also simply be the
result of small variation in completed formal education in these
categories (cf. Tables B and C of Appendix).

Generally speaking, the schooling coefficients point to small,
if any, differences in the estimated rates of return to above-
primary education among the broad categories of non-manuals and
manuals but to significant differences between these two employee
groups. This holds for both genders. Conspicuous gender gaps in
estimated educaticnal returns within 'occupational categories
occur for the female-dominated category of lower-level non-
manuals and the male-dominated category of manufacturing workers.
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This pattern of occupation-specific educational returns within
and acreoss genders is largely reproduced by the estimated
earnings effects of general experience (EXP). Thus male employees
in  non-manual or manufacturing jobs tend to receive a
significantly higher increase in occupational earnings nct only
from each year of above~primary schooling but also from 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 enmployees situated in this particular

occupational category.

Among female employees, on the other hand, the estimated earnings
effects of both general experience and seniority reveal almost
negligible differences 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 of general experience than of seniority).

Comparison of occupational earnings effects of work experiaence
across genders suggests that the return to general experience is
significantly higher for male enmnployees among lower-level non-
manuals 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 (O0JT) on both
male and female earnings. Except for females in manufacturing
works, all occupatioconal categories display a small, if any,
relative income advantage from 0JT. For male employees, on the
other hend, growth in productivity with general experience tends
to be the dominant explanation for the overall effect of
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experience on earnings, accompanied with a strong, positive

effect of participation in formal training programmes.

Again union membership is found to have no significant effect on
carnings. There are two notable exceptions, though. Somewhat
confusing is the wage premium obtained for non-union females in
manufacturing jobs. A closer analysis of these non-union females
reveals that they are on average younger and, as a conseguence,
have less labour market experience than their unionized
counterparts. Further, 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
Jjobs). Nonetheless, because of their small relative share in the
category, the estimate should be interpreted with caution.

Less surprising is the finding that unionized males in upper-
level non-manual occupations earn some 9 per cent less than their
non-union counterparts. A most plausible explanation to this is
a much lower degree of 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 degree among female
upper-level non-manuals 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 chservable
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 earnings 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
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may also be explained by relatively low starting wages in typical
female jobs in the distribution and service sectors. Possibly the
category can also be argued to comprise jobs to which access is
relatively easy especially for less-skilled females.

For male employees, a strong selectivity effect is recorded for
manufacturing 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, e.g. engineers and adb-
personnel, in the manufacturing sector (cf. Asplund, 1991).

wWhat then do the regression results for the earnings equations
and the occupational attachment eguations indicate about the role
of occupation in the determination of earnings in Finland? At the
one extreme is the hypothesis that the cccupational structure has
an independent effect on earnings. However, if a full explanation
is to be provided in terms of the existing hierarchy of
positicons, then it would also have to account for the largely
differing returns to human capital acguisition among occupational
social status categories displaved 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 held, the astimated
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 an 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 interacticn between education
and occupational status. In an earnings eguation omitting
occupation, the schooling wvariable measures these combined
effects. The question then arises how much of the observed drop
in the schooling coefficients caused by the inclusion of
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occupation controls is attributable to the indirect earnings

effect of schooling.

Following de Beyer & Knight (198%), an attempt is made to
decompose the estimated earnings effects of upper vocational and
professional 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 cccupation indicators. The indirect effect,
in turn, results from the impact of upper vocational education

on occupational chances.

The estimation results in Table 1 (columns 1 and 3) suggest that
graduation from upper vocational and professional education,
other things unchanged, raises the average hourly earnings of
both male and female employees by some 18 per cent, the reference
group being lower wvocaticnal and professional education. When
occupation contrels 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.

The indirect earnings effects are estimated from the multinomial
logit estimates (Tables 1 and J of Appendix) in the following
way. For a representative female/male employee having the mean
values of the explanatory variables {(other than education) for
all sample female/male employees, the probability of being in
occupation j is predicted given that the employee has a lower
vocational degree, Prob(0CC'=j), or, alternatively, an upper
vocational degree, Prob(0CC=j). The gender-specific earnings
eguations in Table 1 are re-estimated in order to obtain
occupation coefficients {a;) for the four occupational social
status categories distinguished in the occupation-gspecific
analysis. The sum of these occupaticon estimates weighted by the
predicted probakilities of lower vocational graduates of being
in the different occupational categories is then subtracted from
the sum of coefficients weighted hy the corresponding predicted
probabilities for upper vocational graduates, that isg,
Za;Prob(0CC"=3) - Ia;Prob(0CC'=j). This net term indicates the
growth in expected earnings resulting from the acquisition of an
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upper vocational degree and the congeguent improvement of

occupational chances.

Table 4 shows that this indirect effect arising through
occupational attainment is roughly half the direct effect for
females but almost twice the direct effect for males. Yet, for
both genders the indirect effect roughly makes up for the
reduction in the coefficient of upper vocational education caused
by the introduction of occupation controls in the estimationg.
A cautious generalization of the results would thus imply that
occupaticnal sccial status does not necessarily weaken the
earnings effect of formal education. Instead, a major part of the
earnings effects captured by occupaticnal controls seems to
reflect the impact of education on occupational choices and

thereby also on earnings.
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b. CONCLUDING REMARKS

The paper reports an attempt to exhibit the importance of
occupational social status in explaning earnings dispersion in
Finland with special attention being paid to the interactions
between occupation and formal education. The results for the
overall earnings equations estimated by gender point to notable
occupaticnal 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 carnings
equations results in a substantial reduction in the estimated
return to formal education, while the parameter estimates of the
other explanatory variablesg remain roughly unchanged.
Simultaneously the results obtained from estimating occupational
attainment equations imply that feormal schooling has a strong
indirect dimpact 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 necessarily 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 gkills and the possession of a given
educational degree is a prereguisite to 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 te be much larger for males than for
females. This points to a more rigid occupational structure of
male earnings. Because of these varying interactions between
education and occupational status, educational expansion can be
expected to affect very differently the labour market situation
for men and women in 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 obvious endogeneity of some of the other explanatory
variables included in the earnings model, especially educational
attainment and union membership, is of necessity ignored in this
context; the available data do not allow consistent estimation
in these respects.

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

3. Specifically, the probability of employment in occupation p
Prob(0CC;=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, = 7)
Prob{0CC, = k)

(J.) ll"l T:{SJ*GJV{J -{uﬂij" jzlr--‘a‘] Jf—k

where Prob{0CC;=j}/Prob(0CC;=k} is the ratio of the probability
of being in occupation j to that of being in cccupation k, and
& is a constant term. A comparison of any occupations j and m can
then be derived as

Prob(OCCimj]
Prob(OCCi:m)j

= 1n

(i1 1 Prob{0oCC; = 7} ] | Prob (0CC; = m)
11 LI - ;

~ 1In
Prob(OCCimk)_ Prob{0CC, = k)

= (&; -~ 3,) + (Gj -0V, ¢ My ™ Tiw)

4. A simple 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 Asplund {1992b)). However,
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 tax value
0of fringe benefits subject to taxstion. Hence, the data both
understate the actual pecuniary value of taxable fringe benefits
and totally disregard tax-exempt fringe benefits.

5. Only 1if <the percentage change is small enough will the
estimated coefficient measure the actual percentage change in
earnings from having/aquiring 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, (e“-1)*100. Moreovear,
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Halvorsen & Palmquist {1980) suggest that the percentage
differential for indicator variableg is always calculated as the
antilog of the given coefficient for semilogarithmic egquations,
In the present paper, the estimated log effects on earnings are
throughout re-interpreted in this way.

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

7. 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 {@EXP - qEXP?),

8. 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).

9. The category of manual workers in agriculture, forestry and
commercial fishing (0OCC51) is omitted because of the small number
of observations and the difficulty of integrating them with some
of the other manual worker categories.

10. The estimated coefficients of the guadratic seniority term
were throughout insignificant, and the variable was therefore
abandoned in the regressions.

11.  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 ezxplained by some
degree of collinearity between the educational indicators and the
other explanatory variables included in  the occupational
attainment eguations.
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Table A. Summary of definitions of included variables

Variable

EARN

1n EARN
SCHOOL

BASIC

LOWER VOCATIONAL

UPPER VOCATIONAL

SHORT NON-UNIV

UNDERGRADUATE

GRADUATE

EXP
SEN
WOM
AGE
MARRIED
CHILD" ¢
CHILD™Y
CHIDOY
CAPITAL

UUSIMAA

Definition

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

Natural lcogarithm of EARN.

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

Years of formal schooling with basic
education (§ vears of schooling) set equal
to zero.

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

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

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

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

Indicator for persons with completed
undergraduate university education {about 15
years), i.e. BA-level.

Indicator for persons with completed
graduate university education (more than 16
vears), i.e. MA-level or above.
Self-~reported total years of labour market
expaerience.

Seniority, i.e. self-reported yvears with the
prasent employer.

Indicator for gender,

Physical age of the individual.

Indicator for married persons and singles
living together.

Indicator for children aged 0 to 6 living at
home .

Indicator for children aged 7 to 17 living
at home.

Indicator for children aged 0 to 17 living
at home.

Indicator for resgsidence within the capital
region {(the region of Helsinkij.

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



OTHER SOUTH

SOUTH
MIDDLE
NORTH
FPUBLIC
TEMPEMPL
PART-TIME
PIECE-RATE
NODAYWORK

UNEMPL

UNION
QJT

INDUL1
INDULZ2
INDULS
INDYZ20
INDU31
INDU3Z2
INDU33

INDU34
INDU35
INDU36
INDU37
INDU3E

INDU39
INDU4O
INDUSO
INDUGL
INDUGZ
INDUB3
INDU71
INDU72
INDUBZ
INDUB2
INDUB3
INDUSL

35

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 hasis.
Indicator for persons who are not in regular

day-time work.

Indicator for persons who have been
temporarily unemployed or laid off during

the survey vear.

Indicator for unionized employees.

Indicator for persons who self-reportedly
have received employer-sponscred formal on-
the-job-training during the

Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
wood products.

Indicator for employment
paper products.
Indicator for employment
chemicals.

Indicator for employment
non-metallic products.
Indicator for employment
industries.

Indicator for employment
metal products.
Indicator for employment
Indicater for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
Indicator for employment
administration.

in
in
in
in
in
in
in

in

in
in
in

in
in
in
in
in
in
in
in
in
in
in
in

survey year.
agriculture.
forestry.
fishing.
mining.

food manufact.

textile.
manufacturing

manufacturing
manufacturing
manufacturing
basic metal

manufacturing

of

of

other manufact.

alectricity.
construction.

wholesale trade,

retail trade.
restaurants.
transport.

communications.

financing.
insurance.
real estate.
public



INDU9Z

INDU93
INDUS4

INDU95
OCC31
oCC32
OCC33
oCC34

QcC4l
occ4z

QCC51

0OCCs2
OCCH3
oCCs54

35

Indicator for employment in sanitary
services.

Indicator for employment in social services.
Indicator for employment in recreaticnal and

cultural services.
Indicator for employment in personal and
household services.

Indicator for senior officials and emplovees

in upper management.

Indicator for senior officials and employees

in research and planning.

Indicator for senior officials and emplovees

in education and training.

Indicator for other senior officials and
emplovees.,

Indicator for supesrvisors.

Indicator for clerical and sales workers,
independent work.

Indicater for clerical and sales workers,
routine work.

Indicator for other lower-level emplovees
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 D. Mazimum likelihood estimates of the selection {probit)
equation explaining the probability of females and

males being employed!

Females Males

Variable Coeff, Mean Coeff. Mean

CONSTANT -5.,4340" 1.000 ~6.7155" 1.000
(.7625) (.8319)

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

AGE? -(.0043™ 1662.4 -0.0086™ 1572.7
(.0017) (.0019)

AGE?® /1000 0.0005 78637 0.03767 73038
(.0142) {.0162)

MARRIED 0.0840 0.6630 0.5640™ 0.6368
{.0654) (.0795)

CHILD®> -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
(.0574) (.0649)

No. of obs. 3193 2825

Prob(W=1), & 88.5 89.2

' Standard errors are given in parentheses below the estimates.

% risk level.

J Denctes significant estimate at a 1
,Penotes significant estimate at a 1 % risk level.

" Percentage share of correctly predicted (probit) employment.
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Table E. {cont.)

Occupational status indicators:

&
ES
£
E

CcCCc31 0.3620 0.3936
(managemant ) {.0609) {.0552)
0Cea2 0.0988" 0.21927"
{research) {(.0603) (.0543)
0Cce33 0.34817" 0.26207
(education) {.0419) {.0669)
0CC34 0.1685"" 0.1566™
{oth. seniors) (.0367) {.0538)
oCe4l 0.0856™ 0.0899™
(supervisors) (.0325) (.0383)
OCC42 (indep. 0.0440 ~-0.0552
(clericals) {.0302) {.0484)
OCC43 (routine 0.0047 -0, 0063
(clericals) {.0285) {.1052)
0Cces1 -0.1547" -0.0487
(agriculture) (.0756) {.0648)
OCCH2 (manu- -0.1038™ -(.0213
facturing) (.0348) (.0401)
0CCH3 ~0.1205" -0.0963™
(oth. pred.) (.0313) {.0405)
0CCs4 -0.1045™ ~0.1072™
{service) (.0316) (.0386)
R* adj. 0.3048 0.3513 0.3916 0.4561
SEE 0.3069 0.2964 0.2958 0.2796
F-gtatistic 22.77 22.09 30.93 31.75
Number of obs. 1987 1e8v 1908 1ae08

' Standard errors are given in parentheses below the estimates
and are adjusted for heteroscedasticity according to White
(1980). The omitted educational level variable is BASIC =
primary education (about 9 years or less), the left out
industry sector is INDU38 = employment in manufacturing of
maetal products, and the reference occupational status categorg
is OCC44 = other lower-level employees with administrative an
clerical cccupations.
A simple Chow test suggests that the h{pothesis of the
parameter estimates being eqgual for males and females can be
rejected at a 0.1 % risk level.
.. Denotes significant estimate at a 5 % risk level.
e PENOtes significant estimate at a 1 % risk level.

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

- Includes employment in mining and quarrying.

=
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Table G. Female occupational earnings equations corrected for

selectivity bias.

4

The dependent variable is log

average hourly earnings inclugive of fringe benefits.

Variable

CONSTANT

BXP

EXP? /1000

SEN

oJ7

MARRIED

CAPITAL

TEMEMPL

PART~TIME

PIECE~RATE

NODAYWORK

UNEMPL

UNICN

INDULL1-39

INDU4O

INDUS0

INDU61-63

INDU71-72

Upper-level
non-manuals

3.
L2316)

(

—~ O

-~

i ! |
—~a ~c 0 ~0 ~0O

— O

63597

.0639"
L0290

0096
L0073)

o L2655
.1911)

.0067°
.0033)

L0096
L0361

.0803"
.0385)

L0210

.0432)
.1145"
L0523)

.3466™
.1014)

L1075
.0887)

. 0051
L0526

L1145
.0881)

L4066
.1366)

Lower-level
non-manualis

3.2742™
{.0585)

0.0449™
(.0078)

L007 7"
.0043)

O

.1786"
.0971)

i
jo

-0093™
.0012)

—~ O .

L0194
L0179

—~ O

~-0.0073
{.0209)

.1438%
.0233)

-

L0108
.0444)

O

R

L3747
LO775)

e

0315
.1142)

i
-~ O

.1583"
L0270

. 0007
0439)

—~ O

i
-~

L0137
.0285)

i
—~ O

O

~-(.0204
(.0360)

0034
.0618)

O

-0.0884™
(.0327)

.0708"
(.0389)

O

ing

1 i

O

i
—~O g —O

i
— O

Manufactur- 0th

Lmanual

workers workers

L2410 2.
L1164 (
.0003 -0
L0204 (
L0161 0.
L0067) (
L1691 -0,
.1593) (
.0035 0.
.0033) (
L1784 -0.
.0487) (
.0725" ~0.
.0336) (
.0434 0
.0599) (
L1274 0
.1089) (
O

(

L0119 0
L0409) (
.0865" 0.
L0468) (
.0430 0.
.0637) {
.1536™ -0.
.0488) (
0

-0

{

0455 0
0692) (
~0

(

0

(

9305
L1724)

.0128
L0184

0036
.0064)

0368
1227

c038"
.0019)

0158
L0311

0243
0327)

.0877
.0546)

.1238
.0840)

L3422
.0813)

L2522
L0767

2196
.0395)

0322
.0600)

0323
L0515)

.16237
.0908)

L0264
L0624)

L0547
.0540)

.1091
L0689)



Table G.

Variable

INDUB1-83
INDU91-95
INDU31
INDUZ2
INDU33
INDU34
INDU35S
INDU36
INDU38
LAMBDA

rR? adi.

SEE
F-gtatistic
No. of obs.

{cont.)

Upper-lavel
non-manuals

-0.0493
(.0779)

~0.1280"
(.0569)

47

Manufactur-
ing workers

Lower-level
non-manuals

Oth.manual
workers

~0.2257"
(.0757)

0.0262
{.0483)

—~ O

o0

L0153
.0848)

L2257
. 2832

5.88
269

0.1108™
(.0307)
~-0.0169
{.0286)
-0.0416
(.0609)
-0.0545%
(.0517)
~0.0110
(.0678)
0.1656"
(.0723)
~-0.0406
(.0761)
-0.0820
(.0890)
0
0.0778 0.0769
(.08554) (.0685)
0.214% 0.1611
0.3025 0.2511
16.09 3.01
1106 210

—~ 0

o O

L3097
L1019

.1998
L3072,

5.66
374

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

W

Denotes significant estimate at a
Denotes significant estimate at a 1

5

e oe

risk level.
risk level.
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Table H. Male occupational earnings equations corrected for
selectivity bias.' The dependent variable is log
average hourly earnings inclusive of fringe benefits.

Variable

CONSTANT

EXP

EXP? /1000

SEN

oJT

MARRIED

CAPITAL

TEMEMPL

PART-TIME

PIECE~-RATE

NODAYWORK

UNEMPL,

UNION

INDUL11-39

INDU40

INDUSO

INDUGL-63

INDU71~72

Upper-level
non-manuals

3
(

0.
(

~

1 !
—~o 0 ~0 ~0 0

-~ O

.5948™
LA1752)

0710™
.0197)

.018s”
.0082)

.1002
L2055)

.0031
.0031)

. 1003
.0352)

.0148
.0534)

.0882°
.0416)

.1483"
.0739)

.C659
.1309)

L2792
L0877

L1372
.0868)

.0843"
.0408)

L1318
.1181)

L0530
L1506)

L0702
L0670)

.0690
SLLLT)

Lower-level
non-manuals

3.2828""
{.0949)

0.0634™
(.0142)

G.0241%
{.C052)

~-(.,3778""
(.1104)

0.0011
{.0025)

0.0824™
(.0282)

0.0904™
{.0341)

0.1307™
(.0361)

~-0.1209
(.1153)

0.5811"
(.0250)

0.1100
{.0741)

0.0293
(.0404)

~0.0415
{.0994)

0.0034
(.0345)

0
0,2059"™
(.0658)

-0.0221
{.0451)

-0.1935™
(.0440)

~0.0131
{.0512)

Manufactur-

ing workers

3.4358"
(.0531)

.0391%
L0112)

-3

L0136™
.0040)

—~O

.2655"
.0901)

t
—~

.0041”
.0019)

—~ O

. 04507
.0z18)

.0640"
.0276)

.2058™
.0585)

O

-0.0282
(.0536)

ek

07437
L0241)

. 10047
.0250)

-0.0864™
(.0362)

e

0412
.0341)

—O

0.1419™
(.0498)

0,10688"
(.0297)

3.

{.
c.
{.

—~ O

—

e

O

Oth.manual
workers

3973
07189

0194
0136)

L0062
L0049)

L0926
.0989)

L0057
L0017

.0838™
0264)

. 0383
.0260)

L1291
L0379)

L0935
.0912)

L0113
.2044)

L0774
L0517

.0855™
.0263)

0610
L0655)

0059
0376

.0588
. 1065)

L0258
.0543)

L0269
.0446)

L0268
.0388)
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Table H. (cont.)

Upper-level Lower-level Manufactur- Oth.manual

Variable non-manuals non-manuals ing workers workers
INDUB1-83 0.0110 0.0198 0.0124
(.0513) {.0538) (.0512)
INDU91-~95 ~-0.0634 -0.0934" ~-0.0351
{.0488) (.0458) (.0427)
INDUZ1 0.033¢
(.06863)
INDU32 0.1037°
{.0618)
INDU33 -0.0930™
{.0372)
INDU34 0.1643"
(.0342)
INDU35 0.1349"
(.C701)
INDU36 -2.0105
{.0487)
INDU37 0.1110™
(.0353)
INPUZS 0
INDU39 -0.0288
(.0774)
LAMBDA G.0491 0.0356 -0.12157 -0.0122
{.0661) (.0446) (.0428) {.0402)
R* 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 belcow the estimates and
are adjusted for heteroscedasticity according to White
(1980). The corresponding multinomial logit estimates are
reported in Table J below.

Denctes significant estimate at a 5 % risk level.

Denotes significant estimate at a 1 % risk level.
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Table I. Multinomial logit estimates for occupational choice
equations, female emplovees!

Upper-level Manufacturing Other manual
Variable non-manuals workers workers
CONSTANT -3.72458" -1.39394" ~1.150958"
{(.40818) (.35353) (.24114)
LOWER 0.38907 ~0.340127 ~0.22260
VOCATIONAL {.35834) (.19381) (.14662)
UPPER 1.58004™ ~2.46816"" ~1.74525""
VOCATIONAL {.30739) (.35089) (.22155)
SHORT 3.30884" - -3, 51825
NON-UNIV {.33285) {1.01642)
UNDER~ 4.87645™ - -
GRADUATE {.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 CRILD® 0.00908 -0.06332 ~0.51437*"
{.23720) (.23378) (.19433)
MARRIED .CHILD Y -0.56058" ~0.145%14 ~0.25319"
(.22019) (.19449) (.15131)
PART-TIME 0.04010 -2.90800" 0.77572™"
(.41755) (1.02174) (.23159)
NODAYWORK -0.79757" 0.21063 0.69416%
{.26068) (.18238) {.13602)
PUBLIC ~-0.09523 - : 0.11204
(.19528) (.13053)
UUSIMAA 0.87352" 1.68158" 0.56086"
{.32798) (.37544) (.27246)
OTHER SOUTH 0.00018 1.38645™ 0.60342™
(.24664) (.28935) (.18327)
MIDDLE 0.09339 1.58666"" 0.51690"
{.30170) (.33887) (.22584)
NORTH 0.606907 1.75038" 0.72101%
{.28757) (.33291) (.21895)
Log-Likelihood = -1647.3 Pred.? = 63.2%
Chi-square (48) = 1248.8 No. of obhs. = 1972

Standard errors are in parentheses below the estimates. The
, reference group is lowyer-level salaried employees OCC41-44.
. Percentage of gorrectl%'predlcted occupational attainment.
Denotes significant estimate at a 5 % Trisk level.

Denotes significant estimate at a 1 £ risk level.
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Table J. Multinomial logit estimates for occupational choice

equations, male emplovees®

Upper-level Manufacturing
Variable non-manuals workers
CONSTANT -1.43756"" 1.39352™
(.39620) (.31251)
LOWER ~-0.32912 -0.22183
VOCATIONAL (.31990) (.18449)
UPPER 0.71664™ ~3.15939™
VOCATIONATL (.26776) {.26416)
SHORT 3.10456" ~3.,82779""
NON-UNIV (.38147) (1.05710)
UNDER - 4.83503" -
GRADUATE {1.0625%)
GRADUATE 3.83825% -
(.43922)
EXP 0.02085" -0.02200™"
(.01048) (.00839)
MARRIED 0.4163Y% ~0.425437
(.28889) (.21614)
MARRIED . CHI LD ~0,11322 -0.12633
{.22600) (.15024)
MARRIED - CHILD-Y? 0.20592 ~-0.11060
(.19827) {.17391)
PART-TIME 0.94469
(.64973)
NODAYWORK -0, 72137 0.50730"
(.27787) (.18185)
PUBLIC ~-0.33466 -1.54414
(.21190) (.21127)
UUSIMAA -0.59093 1.15263"
(.36283) (.31683)
OTHER SOUTH -0.44008" 0.82168™
(.22845) {.22547)
MIDDLE -0.45267 1.004477
(.31372) (.27359)
NOR'TH -0, 588367 0.702647"
(.28236) (.25939G)
Log-Likelihood = -1779.7 Pred.?
Chi-square (48) = 1522.6 No. of obs.

1

Other manual
WOoTkers

.069844™

(.30335)

-0
(

(

C.
(.

. 62703
.19115)

.97573"
.25472)

13757

77632

.02464™
.00860)

.34918
-21980)

06712
.19808)

.39217"
.18248)

. 898945
.62813)

.69768™
.18087)

.39015"
L17157)

00434
. 32343)

. 24368
L21448)

17285
L 26118)

02959
24412)

59.7%
1858

1

Standard errors are in parentheses below the estimates. The

reference group is lower-level salaried employees 0OCC41-44.

Denotes Significant es

L £ mate at a 5
Denotes significant estimate at a 1

o]

(=

Percentage” of correctl{.predicted gccupationa
C 3

risk 1
% risk level.

§t€ainment.
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