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1. Introduction

1.1.The general framework

This contribution is to be seen in the context of a larger regional
labor market study of Austria. In order to wnderstand same of the pecu-
liarities of the analysis, it may be useful to autline the structure
of the camplete model briefly.

The approach to regional labor market modelling must be sensitive
to the major problems perceived in the present and for the near future,
S0 a few typical regional labor market problems in Austria could be a
good starting point.

A study of unemployment rates on the county ("Bezirke") basis
showed a fairly wide variation over the whole cross-section as well as
over time. It seems that the econamic development of the cities, com
pared to same rural areas, showed a much rore favorable tendenoy (at
least over the last decade). This fact is also reflected in the con—
siderable income disparities (in temms of regional average income) that
ocould be observed during this period.

The focus of the labor market project is hence the problem of
regional disequilibria and disparities (see Rothschild 1977, pp. 54).
Another interesting aspect is the apparent presence of a market segmen-
tation by educational achievement. This is particularly relevant for
the planning of capacity changes in the educational infrastructure.

The 1971 census data, €-9., show that the increase of the skilled labor
force, due to better schooling facilities in some rural areas, has led
to higher unemployment within that qualification segment and/or the
selective outmigration from these areas as there was no demand for
highly trained labor in these regions. Maier 1979,

Spatial mobility of people (segmented by qualification as just
men tioned) and capital is another important factor to be considered
explicitly in a labor market study, especially in a country like Austria,
where population dynamics over space depend increasingly on migration
rather than on demographic development.

{For further details see Geldner 1970; Buchegger 1972; Butschek
1974, 1975 und 1979; Jeglitsch 1978; Biffl 1978 und 1979; Keil und
Schneidewind 1979; Graf 1979; Clement, Ahammer, Kaluza, 1980; Beirat
fir Wirtschafts-und Sozialfragen 1980.)




Let us next look at the structure of the labor market model to put

the present paper into this context.

The model distinguishes between 4 types of regions, i.e. urban
cores, urban rings, rural areas and peripheral areas, a classification
which is also camonly used in the framework of regional policy in
Austria (the 97 Austrian counties were classified using various
techniques). For each BPpe of region a model is oconstructed, the
structure of which ig basically always the same over all types of
regions - the difference lies in the parameters. There is a labor
supply camponent, cnsisting of several sub-models ("education”,
"labor force" and "supply”), as well as a demand component (sub-models
("investment" and "hiring & firing"). These Ccomponents are linked by
various feed-backs, the most praminent of which are the wages paid
in the regional labor markets,

The regions are linked by "interactions" in the form of flows of
production factors (capital & labor) as well as goods and services
(sub~models "migration", "commuting” and "investment"),

The model does not explicitly contain a monetary and financial
sector, which is assumed to function perfectly over space. The follo~-
wing graph (figure 1.1) illustrates the structure of the model.

Let us next lock at a very brief overview of the most essential
relations of this model (see also Schubert 1979),

We distinguish 4 market segments, among which there are relatively closed

barriers. These strata are distinguished by educational achievement
("University graduates”, "high school-graduates”, "skilled labor”,
"unskilled labor"). Mobility between these segments is only possible
by re-entering the educational system.

The actual labor supply of qualification k in type of region i
at time ¢t (ksti) is a proportion kpi ("labor force participation
rate") of the potential labor force ( it) at location i, to which
we have to add net cammrting (kNCit). We assure, of course, that the

participation rate of cmmuters is equal to 1.
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It is the variable kpit which is the focus of thig paper, particu-
larly the factors behind its changes over time and space. Net camuting
is determined in the above mentioned sub-mode]

The potential labor supply kPsit is a stock variable, The positive
campanents of jitg change in each time period are the graduates of the
appropriate type of school <"cit) and the immigrants ("mig, the
leakages are the emigrants ( %ol ) from the region, the deaths
(kDit) and the laborers retiring ( -

1 _k 1 k i 1
szt—kpst_1+(Git+kmit)-(th+th+kmit)

EM & IM are interaction variables between the regions (sub model
("Yigration"); D and R are exogenous. G, the number of graduates ig
endogenous, its Jevel is determined within the sub-model "Education”
(for details, see stoffl & Schubert 1977).

1.1.2 | Labor demand

The starting point of the regional labor demand function is a
production function, the argurents of which are the 4 types of labor
(by qualification) and investment derived simultaneously in the
"Labor demand" sub-models. Intra regicnal and interregional invest-
ment is distinguished {Schubert 1979),

2. Labor force participation in Austria,

2.1. Basic problems and definitions

As outlined in the intmduction, pr the labor force participation
rate is a variable indicating the percentage of the residential, active
Population (15-65) ready to supply its services in the labor market.
Contained in the labor Supply statistics are hence all persons actually
employed plus the wemployed actively loocking for a job (the "employed"
in the Austrian statistics also include the number of people active




in the military service).
The definitions of the participation rates vary considerably in the

literature, often this rate is calculated as the ratio of employed

and unemployed to the total residential population. we chose the above

mentioned definition as it ig the cbvious one for the type of model

we are working with, being based on the active population and its changes

via demographic as well as educational factors. Needless to say that

there can be considerable differences in the tendencies of these two

alternative indicators (e.g. when considering the active population

only there are often only small differences between participation in

urban ocores, often characterized by a top heavy age pyramid, and urban

rings, with many childeren - there are often big differences when par-

ticipation rates are based on the total residential population) .

2.2. Can participation rates be oconsidered constant?

Let us first lock at a Plot of total labor force participation
rates (as defined above) over the 97 Mustrian counties in 1971 (census
data}. (See figure 2.7).

We observe that the values vary between 58 and 74 percent, which
in our opinion warrants an approach which considers these participation
rates to be variables, rather than oonstants.

2.3 Labor force participation and market segnentation by qualification
and type of region.

Let us now consider the justification for working with aggregated par—

The last row of the next table (2.1) shows the average participation
rates disaggregated into 4 segments, classified by the highest educa-
tional level attained. There is a considerable difference to be cb~
served between these classes. This evidence suggested to use 4 variables
instead of one.

The same data material also reveals vartations in :the . regtonal
distribution of participation rates. the regional differences within
a qualification greup are admittedly smaller, but these differences
may still be systematic. One of the nost interesting questions we




Figure 2.1

Average participation rates for all 97 Austrian counties

participation rate
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Table 2.1
AVERAGE PARTICIPATION RATES It AUSTRIA 1871
{Dovintion: frow National Average by Reglonsl Clanscw)
{n percontags  torms)
UNIVERSITY CRADUAITS HIGH-SCHOLL CRAUATES SKILLED WORKERS UNSKILIED WORKERS TOTAL I

XFE  AREAS 90.95 {98.4) &s.n 33.2) 78.56 95.8) 53.93 193.0} i 64.90  (98.2) (
UIvw RINCS %0.67 (58.1) R (101.2y Q.4 (99.6) 58 (100.4) }e6.9 (101.2)
FURAL REGIONS 93.04  (100.6) 71.83 {101.9) 825 {100.6) 58.98 (100.2) [es.58 {100.1
PERIPHERAL
HGIRS 9.7 (101.4) 71.73 {101.1) 8. 74 {102.4) 59.08 (101.9) 65.76 (99.5)
MNISTRIA 82,44 (100.0) 0.5 {100.0}) 82.72  (100.0) 57.98 (10.0) {6s.10 {10.0)
TOTAL

Source: 1971 CENsuUs, own calculations.

2.4, The influence of the age structure and sexual status

{Butschek 1979). With the exception of the war time years, a remarkable
stability in memggg specific rates can be observed. Another recent
study on the situation in Austria (Clement, Ahamrer, Kaluza 1980)
Stresses this point. Two graphs in thig study make this point quite

clear (Clement, et alii, op.cit., Pp. 47 & 48) (Figures 2.2. & 2.3)




TFigure 2,2, Figure 2.3
Participation rate (male)

1

0

Participation rate (female)
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Both graphs demonstrate clearly, that besides age, sex plays a con-
siderable role. It seems that average participation rates depend very

in the labor miarket. This is also demonstrated on an international
scale (Rothschild 1980) - showing considerable changes in female as
campared to the nale participation rates, (See table 2.3, Rothschilg,
Cp. cit.}).

2.5. The task of an analytical study of labor force participation
against the background of the empirical evidence,

A few other empirical phenomena could still be quoted, such ag
slightly higher average participation rates in the western part of
Austria than the East, ete. (Buchegger 1972) . The conclusion to be
drawn from all thig evidence seems to be that the assumption of




Table 2.2
Age specific participation rates x

1910
[23 &

?f,éam male female total
T4 -"18 - - -
18 - 0 - - -
30 - 50 26,6 60.8 738
50-60 | gg 50.3 703
60 - 65 - - -

1961

male female total

14 - 18 66.4
18-30 | 912
X0 ~ 50 974
50 - 60 90,8
60 -~ 65 66,0

59,7
708
63,6
438

63,1
81,2
73,1
648

Source: Austrian Central Statistical Office - censuses,
* labor force in % of population
#* labor force without farmmers’wives
15 - 18 years.
(Taken fram Butschek 1979)

* %

Table 2.3

Changes in Female Participation Ratess 1965-1975

Changes in male Participation Ratest 1965-1975

1934 1861
male female total | male female
193 938 88,5 728 60,4 &
989 845 91,8 94,1 65,4
913 35,1 61,3 97,1 454
80,3 289 51.8 89,4 39.8
68,1 - - 69,9 -
1971
male female total
56’0000 w,l.'l 53'1'..
89,2 64,5 77,0
97,5 52,2 74,0
818 a8 81,0
49 - -

1965 1975 1965 1975

Austria 50.4® 48.0 88.6 Bb .4
Belgium 38.0 44.0
Denmark 49.3 63.5
Finland 63.1 65.6
A L pe * Total female labour force as pereentage of female
Germany 49.0 48.5 .
leetand 8.9 610 population aged 15 to 64 years.
Ireland 35.74 115 5 1968. (971, 4 1966. * 1970.

) ¥ Source: QECD, Labour Force Statistics 19641975 {Paris
Italy 311 29.9 1977)
Norway 36.9 52.8 3
Portugal 26.6 32.6
Spain 28.9e 325
Sweden 54.1 67.6
United Kingdom 48.8 553
U.S.A, 44.3 53.1
Canada 36.0 47.1

total
66,7 %4
78,9
68,8
62,0

!
;
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Such a study, besides being rather interesting in its own right, could
Potentially be useful for labor market projections in wnich the assumption
of constant participation rates could produce larger deficits of jobs

in the forecasts. Needless to say that industrial, econamic, social,

Before we can proceed to formulate an analytical model which can
be tested empirically, let us first review briefly the contributions
econamic theory has to make pertaining to the question of factors de—
termining the supply of labor.

3. Factors determinj_ng the Supply of labor - a brief theoretical over-
view.

volves a trade-off between market goods (or, altematively paid work-
Incame) and leisure foregone (if the individual participates in the
labor market). Hence, the point of departure for the basic neo-classical
theory of labor Supply is, that the indivual’s supply is a function of
the real wage rate obtainable in the market. If wages are taken as
rewards per unit of effort, regardless of wether or not paid labor is
involved, then an increase in the wate rate would have an income effect

king the incame effect will be n ative, since the cost of leisure
==k effect Degative
will have increaseq by the rise in the real wage rate. But since the

effort will have been increased, the hegative income effect will be
offset in all or part by a positive substitution effect, a priori there-
fore, the net effect of a change in the wage rate will be anbiw.

On the other hand, for an individual not Cipating in the labor
market a rise in the wage rate can only have g positive effect on the
probability of participation, since the income effect is irrelevant,




considered "leisure”, a desirable employment of time, while work -

the cost of labor supply - is considered the leisure time sacrificed
in order to eam a wage incame. Wether an increase in the wage rate
will lead to an increase or decrease in the individual worker”s supply
of work time (or alternatively, wether the labor-supply schedule is
forward or backward sloping) has long been recognized as uncertain,

reference to the well known indi fference curves, substitution and income
effects, and all the familiar tems of modern value theory,
Nevertheless the standard version of labor sumply theory combines
the conclusions of Robbins and Marshall, with supply increasing and then
decreasing with rising wages with the turning point dependent on the

1962, p. 230).
Within this theoretical framework the usual incame-leisure analysis
oversimplifies the relationshi_p between individual labor supply and
the wage rate. The primary shortooming of . the analysis lies in the
strictly dichotamous relationship between the time spent in gainful
employment and leisure or alternatively, the implication that all time
not spent for the'pleasurable leisure" represents time spent in gainfyul
employment., Purthermore, all time spent on the job represents leisure
foregone. The failure to recognize that there exists a range of activi-
ties constituting neither gainful employment nor pleasurable leisure
leads to an overstatement of the possibility of a negatively sloped
labor-supply curve The just mentioned second category of time, namely
nonpleasurable leisure time, or, alternatively nonmarket working—time
includes camuting-, consumption - and waiting time. In fact, work
time might be more unpleasantly spent than nonmarket work time, but cpe
can think of activities that are even more dissatisfying than labor time.

In this framework work is assumed to be onerous and is undertaken
solely because it provides a source of incame required to sustain the
purchases of goods and services. Brpirically this effect is hard to
assess as data on this variable are difficult to come by.

i
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3.1. Neoclassical model - some modificationg

The standard heoclassical formulation of the individual’s labor
supply function (see €.9. Henderson and Quandt 1973) is derived as men-
Upp

can be characterized as certainty models, because (1) there are no stoch-
astic components in their formulation and (ii) they rely heavily on the
campetitive market Assumtion, whereby wages are perfectly flexible and
adjust to clear any excess supply in the labor market,

In this view wemployment is assumed to be eliminated by a tatonne-
rent process a la Walrhs and all offers to work at the prevailing wage
rate, w, are realized in actual e_rmlgmt. Thus, an individual“g wage
income, wiNi s is immediately calculable (in his budget constraint) once
his labor offer, Ni (in hours), is determined. Clearly, once the o

rate is a legitimate explanatory variable in the structural labor supply
function. It ig hypothesized here, (Malinvaugq 1978, Gleave & Palmer 1879,
Caravani & et aj. 1980) that decisions ooncerning participation in the

heoclassical view of labor supply oncerning the individual” s supposedly
freely fixable "working tine",Ni » which in real labor markets can hardly
be realized by the individual - but is rather institutionally set.

As Rothschild (1 960) clearly points out, the more"realistic assumption
{is) that one can only choose between limited number of institutionally
determined working time Aarrangements" (Fothschild 1980, pp. 248). His

cal basic assumption - and working time as a strictly given - yes-no-
decision. (Such as Mincer’s (1962) study}. This approach reflects best
the institutional situation in real markets. As Rothschild distinguishes
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two typical alternatives, namely (i) "standard part-time work" and (i)
"jobs with reqular opportunities for flexible over-time work" besides
"standard time jobs" (full time). This makes it possible to capture the

for empirically testing these hypotheses.

As our goal is finally to perform statistical tests and the Austrian
census data provide us only with the number of people in the labor force,
residential population, etc., we have to base an empirical analysis on )
the binary choice micro-approach. In macro-terms then we are counting
the number of people having decided YeS Or no to arrive at the aggregate

nubers.

3-2 A stochastic formulation of labor Supply

excess supply not all offers to work at the going wage rate will be
realized in actual employment. In particular, the above sketched standard
neoclassical model fails to capture the effect of an individual's being
wenployed. This failure is due to the implicit assumption that an indi-
vidual's offer of labor services, Ni’ determines his wage income, wiNi'
It 1s also substantial evidence that labor force participation rates

vary cyclically with the wmenplayment rate (see €.g9. Mincer 1966).

The purpose in this section is therefore to introduce the before men-
tioned modified neo-classical assumption into the standard model to acco~
modate these circumstances (see Hartley and Revankar 1973). Consider now
& representative individual i who is part of the labor force but uncertain
about his employment status in the forthcoming period. The employment status
is denoted by means of the birary random variable S;. Thus individual i
is either

employed: s;

]
—

or

i

0.

wunemployed: g
Llet further Uni, 0< Uni < 1 denote the probability that individual 1 find
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himself unemployed in the forthcaming planning period. Therefore the
probability of the individual's employment status, Sy is given by

]

Pr(si =1) (1 - Uni)
or

0} = Un

I}

Pr (si 4 -
FPurther we shall assume that an individual's incame arises from three

sources: (1) wage inccme,wiNi, (if s, = 1), (ii) unemployment compensation,

u, (1f s, = 0) and (iii) nawage incame Yi from all other sources (irres-

pective of his employment status). If by definition every individual in the

labor foroe/ i\5illing to offer work, the anticipated total compensation

in labor market to individual i in the forthcaming planning period is given

by
= (1 - si) u + SiwiNi‘

il

In the case of unenployment (si = 0) campensation, 4 is equal uy
¢ = uy (unemployment campensation)

ardin the case of employment (si = 1} campensation, Cyr is given by
¢ = W, Ni (individual's wage incame)

Finally, we shall make the two Customary assumptions: (i) the indi-
vidual's utiltiy, Ui’ is derived from real consuption, C,, and leisure, Li’
and (ii) the individual maximize his utility Ui with respect to his
"decision variable" Ni' Thus determined the individual's optimal amount

of labor services Ni to offer, the expected total compensation is given by

¢ = E(ci[Ni) =Un u + (1- ) N, -

The budget constraint is therefore given by

pci=cL+Yi

=(1-si)ui+s wiN +Y,.

i i i
Depending on the employment status s 1 the individual may face two different
budget constraints. Either he is uemployed, then

pCi=ui+Yi (withPr(si=O)=[hi),
or, given offer to work, Ni’ his budget constraint ig
PCy=w N+ Y, (with Pris; = 1) = (1 - Uny))

Corresponding to the just mentioned budget constraints there are two different
time constraints, namely
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or

Li =T - Ni
with: T available time (constant) Li leisure

Note that both the budget and time constraints are stochastic in formr
lation so that Ci and Li are randam variables. Accordingly the individual's
utility, Uis 1s also an random variable.

If T = (CifNi’ and Ei = E(L;|N,) denote the conditional
expectationgof Ci and Li for given Ni' 1t follows that the optimal labor
supply is determined as a solution to the problem:

max! Ui(Ci, Li)
s.t. the expected constraints

Ci = 1/p {Uni u +(1 - Uni) Wy N+ Yi)
and

L1=T' (1-Uni) Ni

with: p price vector for market goods

The solution of the first-order conditions of the Lagrange-function
for Ni yields the individual's supply function

Ny =N w,/p, u; /o, Y, /p, Un, )
where Ni is homogenous of degree zero in Brw, Uy and Yi.

Therefore the labor supply denpends on real wages, real unemployment
capensation, real nonwage income and on the probability of being unemployed.

If leisure is a "normal good” it may be shown that, incare effect being
negative and small, the individual's labor supply varies directly with wages
and the probability of unemployment and inversely with real nomwage income
and real unemployment campensation (for a detailed analysis of the partials
See Hartley and Revankar 1973).

Finally, in this context it should be mentioned that a particular in-

dividual's probability of being unemployed will typically vary, depending,
inter alia, on his age, sex,marital status, education, etc.

As noted earlier, the focus of our study 1s the labor force particicating
rate, kpl » particularly the factors behind its changes over time and space.
Applying the micro-approach of labor supply suggests a regional supply
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function which relateg kpi to the ‘aggregated regional counterparts of the

explanatory variables in the last written equation. Taking into acoount the

norwage rate, the total wenrplyment, the average age of potential labor force,
the potential female labor force, the nurber of children and the capacity of
(day)-nursery school and kindergarten.

4. A model of labor force participation,

4.1. Variables and basic hypotheses.

Theoretical considerations suggest 3 groups of variables as potential
determining factors of labor force participation rates, i.e.
= economic variables (such as wage rates, nomwage rates and
wmemployment) .
= demographic variables (such as the number of wamen in the local
potential labor force, the age structure of
the male and female local potential labor
force, the number of children in the region).
= infrastructure & instruments (such as the capacity of (day)-
nursery schools and kindergartens),
There are, of course, other variables that could (or should) be included
on theoretical grounds (e.g. the employment vacancy rate, the average
length of Leing wenployed, tC.), partly, however, the empirical tests
revealed insignificant influences of these variables (e.g. the job vacancies)
or, there was no information available (e.g. for the average length of
unenmployment ) .
In general then we get the following model of the determination
of labor force participation rates:

pzf(x” Xyt wine s X0

where:
X4¢ wage rate
x2: nomwage rate
s rel e %3¢ total unemployment 1971
X4t total unemployment 1973
Xz:  total unemployment 1975
Xg: average age of potential labor force (male)
derographic — X4 average age of potential labor force (female)

potential female labor force

.

infrastructural - Xg

factors ¢ number of children (age: >0 to 15)
capacity of (day)-nursery school and kinder garten
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What sensitivities to changes of these variables does theory make us
expect?

let us consider the economic variables to start with. The ne oclassical
theory of labor supply suggests the possibility of a "backward bending”
supply curve (see section 3). If we use the labor force participation
rate instead of the labor supply, we obtain the following graph:
(4.1).
Figure 4.1.

A
p

» Wwage rate

This curve contains sections with a positive, zero and negative slope -

25 could hence have any of these signs (in the econometric speci-
fic;tion we hence used a parabola to be able to capture this effect).

In general we would expect a rise in non wage~incame (<,) to have

a negative effect on the willingness to supply labor (i.e. —-é%- < 0).

Reactions to actual and anticipated unemployment can be very different.
The inherent "discouraged-" and "added worker effects" contradict each
other, making any sequence of signs possible.

One would expect, however, that if an unfavorable employment situation
is fzared for a larger period of time, that the discouragement effect
should prevail (i.e. —*%P— < 0},

As outlined in 2 (see graph 2.2) participation rates of the male
population seem to vary with age in a way resembling an wside down parabola
again. As we use the average age in a region as an independent variable rather
than working with age specific participation rates, the signs of
as well as ——-;-% can change signs.

3 Xg
As female participation rates are in general lower than their male
ocounterparts, we do expect ——:—%— < 0.
8
One can generally arque that wamen of child bearing age (see graph
2.3) tend to stay away fram the labor market as long as their children
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are at least of pre-school age. In families with many children thig
effect éould be reinforced - so we would suspect regions with a large
share of children to exhibit a lower marginal propensity to Supply
(female) labor. There could be an opposite effect, however, families with

father’s incame ig not high enough (or in a MACro sense: incomes are
lower), mother has to work, too.

If there is sufficient capacity in (day)-nursery schools and kinder-
gartens, one would expect women to have more OPportunity to participate
in the labor market. (i.e. *39.5. > 0). This need not be so, however.
Especially in agricultural regions Bhis could lure women back to the own
small farm, which often provides a subsidiary income in rural areas

small) cammmities , etc.

4.2 Econametric specification of the model

density function given by
Pr(si =0} = Uni
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a convenient estimation technique when the datacome in the form of cross-
tabulations. In the following brief overview of Theil's logit analysis p de~
notes the participating in the labor force, given the values of

the explanatory variables, denoted by the x vector. The vector of logit

to the relationship with the logistic function which is supposed for the
present to be linear.in the variables:

L = ln(T%) = x'g
In the logist function we may notice that p approaches 1 for large positive
values of x'g; P approaches O for large negative values of x'g. A further
characteristic of the logistic function is the symmetrical smoothing of the
curve,

Thus p is related to x in a non-linear fashion, constrained to the
unit interval, thereby facilitating interpretation of P as a probability
estimate. A linear regression of the logit L on x estimates the logit
coeffiecient g:

3L _

Ix

Changes in the probability p will be a function of the probability
itself since p is non-linearly related to the x's via the logistic function.
Specifically

B ey /01+ exp(n))?
Since

P = exp(L} /{1 +exp(l)}
then

P = 1/{1 + exp(l)} and
therefore

-35 =p(1 - pg

A simple extension of the last equation leads to the conceot of elasticity-
coefficient, a very informative parameter in labor policy.




4.3. Data and variables

In this section we attempt to give a brief overview about the data
set used in the empirical analysis. There 4 basic data sources, Especially
important are the 1971 census dats (" Wlkszihlung 19717) which for the

by county (p, Xgr X0 Xg).

The unemployment figures (x3' Xygr xs) were obtained from the
ministry for social affairs, Unfortunately neither the disaggregation by
"qualification" nor by "region" are directly campatible with the census.

(aggregating the 23 districts of Vienna into one region}. Although

Tost of these regional units coincide, it is the agglamerations, where
often only one labor market office exists for oore and ring together,
that acoount for the reduced number. We attenpted to "blow up" these

79 units to the original 97 by breaking up the unemployment (and vacany)
figures, using the shares of the respective qualification in the re-
gional labor force.

could be found. It was, however, impossible to distinguish between
high-school and university graduates, we hence had to use the same
figures for both variables. Another notorious difficulty with official

hence, to judge the quality of the statistical tests, especially with
regard to these variables, with a good dosis of caution.

The proper variables to use according to theoretical oonsiderations, would
be expected unerployment rates. Due to the lack of camatible data for

the denominator (i.e. labor force) for other than the census year 1971,

we used actual unemployment fiqures for 1973 and 1975. The parameters
also contain » term containing the formation of expectations, then.
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The wage rates, (xj), in the form of hourly wages, were collected
by the chanber of camerce, ("Industrie wnd Gewerbestatistik™) again
on a county basis. The qualification levels used are not quite the
Same as the ones in the census, but the adaptation shouldn't produce
4 large bias. what is more serious is the fact, that these wages (oollected
On an annual basis since 1971) are industrial Wages only. It can only

be hoped that they are representative enough for the other econamnic
sectors also. (Note that p is aggregated over all sectors) .

Norwage income (xz) was computed on a per capita basis, by sub-
stracting the total sum of wages fram the 1971 GRP (gross regional
product) for all 97 counties {(Jeglitsch 1976),

The number of children in the residential population (x9) and
the kindergarten and day nursery school Capacity fiqures (xm) were
taken from the 1971 census.

The variable ip the numerator of the participation rates, the
supply of labor, should be Statistically availaple in terms of the
total number of working hours/period supplied. Unhappily these data
are not available, the closest aporoximation is the nurber of peonle
offering theiy Services in the labor market. In general this kind of
indicator will be much more inelastic with respect to changes in the
independent variables, Particularly to wage rates (just consider the
higher wages for working longer hours, etc.).
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5. The results of the statistical tests

5.1. General abservations

Before taking a look at the empirical results a few general remarks
about the methadology applied should be made.

As we distinguish between 4 qualifications and 4 types of regions
there is a total of 16 regressions to be performed. we added one regression
for each qualification for all of Austria as a reference point. The sample
sizes were 17 (urban cores), 19 (rings), 31 (rural) and 30 (peripherial
regions) abservations, the abservational units being a cross section of
a total of 97 counties. To ensure that O p ¢ 1, the logit functional form
was chosen. All estimates reported are simple OIS estimates, no maximm
likelihood methods were tried.

The goodness of fit in regional cross-section analysis is usually
not overwhelming,so R values are not sky-high. The same holds in general
for the t-values of the coefficients, The relatively best results in
both respects were cbtained for the"skilled workers”, the worst for the
university graduates, the latter being probably due to the many biases
in the data for the variables used (see preceding section).

Starting with the most general results, (see tables 5.1 - 5.4)
reactions to changes in the independent variables over the qualifications
are fairly heterogeneous. The variation over the types of regions is much
less pronounced in general, although there are some quite sizeable differ~
ences to be observed.

Another interesting result is the generally low elasticity of response
to changes in the determining variables, althouhg, one has to bear in
mind, that a change of one percent in the wage rate is in another order of
magnitude than a change of one percent of the participation rate (this
usually ocorresponds to a fairly big number of workers!). (See tables 5.5 - 5.8).

The hourly wages used in this analysis did not fare too well in
general. The upside-down parabola shape claimed in section 3 & 4 could
only be verified for the skilled and unskilled workers at fairly acceptable
levels of significance. The negative sign is obtained in 12 out of 20
cases (positive signs were, with one exception, always insignificant).

It is the skilled and unskilled segments of the labor market who react
strongest to changes in the wage rates (highest elasticities).
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LOGIT COEFFICIENTS § (= IL/iX} FOR LABOR PARTICIPATION
BY REGICNAL CLASSES AND UALIFICATIONS

INIVERSTTY GRADUATYS
e AR

HIGHSOIO0L GRADUATES
e ET ST CADUATES

INDEFETDENT VARIABLE AUSTRIA TOTAL CCRE AREAS URBAN RINGS RURAL REGIOSS PERIFHIAAL PZ31
" 1
2.544 $.903 3.9 3.74 2.696
Censtant (.61} 1,25 (1M Gois) (0.90)
0. 3507 03NS 0.176-E4 OV [R-Eb 253
vige rate (0.43) (3. 31} (=071} {=0.84) (0, 88)
~2.126 ~ZoeuT 1. 756 L 8 =353
DLYRgE rate -1.21) (-1.12; {1, 75y {~1.78) =1.71) i
G.O0FET G7TCT 0. 0213 OTTIEET 05537 B
total unespl. 1971 (0. 84 (1.75} (=0, 26) {0, 10-E1 (0. 10
. ~TTIE T 0.395-13 “UTNAEY [N 41 ‘J
total wiempl. 1973 -3.21) (-0, 447 (0,503 (-0.99~F3) (0. 39} |
B =019 71-E7 =TT . 47)-17 RITTET 0. T AFET l
total unexpl. 1§75 (=1.7) {=0. 334 (3,921 (-0.83) (0. 443
a7, oge of jot. AL S LIITEY ~SRTEY OTTRFET SUTYT=ET
Iabsur force {=ale) (0. 49} {~0.28} {-1.01 (0. 76-E2) Q.7
av. sge of or. "“5},7"2 ~0.293-E1 0.612-E1 0.835-02 a.118-£1
detour force (ferale) (-0.27) (~0. 204 (.07 (=0, 74) (9. 39} {
retio of pot. fem. 1.r. ~0. 126~} ~0.811-E3 -0.182-E2 0. 187-£2 0.715-82
5 total pot. i.r. (0.39) (-2.01) (-1.66} f0.67) ©. 45}
. ~0. 137-E4 0. 13-y e o 3 0. 351-E% =0 795-2Y
nucier of children (2.04) -0.37) {~1.12) 0.231 {-0.70)
cajacity of (dayjs - -
uu;zcry school and O. 113-E4 ekl Q.250-E3 Sabs ] (g;Z; =
kindassmrten 0.19) (~0.97) (1.21) {0, 86-F1 -
: 0.52 0.%0 0.74 0.56 —
o 1. 3.0 0.98 0.93 137
Sxple Size 97 7 19 3 el
LOGIT COEFFICIENTS § (= 3L/3X) FOR LABOR PARTICIPATION
Table 5.2 BY REGIONAL CLASSES AND QUALIFICATIONS

IXIEPEDENT VARTABLE | AUSTRIA TOTAL CORE AREAS UKBAY RINGS RURAL REGICHS PERIFHERAL 2331235
-0.685 -2.104 2.013 0.754 -1.198
Constant (=1.22) (-0.62) (1.15) (0.67) =1.09)
" 5T GITTT-ES ~5.873-E3 . S E4 G 3o
LD (0. 10-E1) (©0.64) 9.2} (.43 ©.23
=5.93% .70 0. 121 ~0.906 0350}
fonvage rete (-2.34) (=0.25) (-0.1%) (~1.45) 10,374
5 N " 0. TET Coi 75T 0. 12557 0. W42 5,332
totel nexpl. 197; (1.21) (0.98) (=0.69) (=0.84) -1.01)
R OTTTEY 5. TI87EY G 58 7-ET CRLIE>] AR
total uaezpl. 1973 (1,46} (~0.41-2} ( (0,28} {in.sa; (3.041 J
SITTET O TAELTY 5.675°0% ~0.FTET 58T 1
total unezpl. 1975 (~4.07) (-0.55) ’ 10.26) 1=0.77 =2.29) i
¥ age of pot. GUBOTCET B N33 0. 3%G~ET Q. 13G=ETY
labour force (rale) (3.13 0. 10 {=0. 151 {0.88) (0.43)
av. sge of put. -0.992-£% (_"g;:f 0. 184-E1 ~0.312-£1 . 470~E1
latour force (fecale} (0.59-12) : (-0.28) (~0.85) 2,283
ratio of ot. fem, 1,r. -0.960- E§ -0.191-E3 ~0.116-£3 0. 186~E3 ~0.815-£3
2 toal pot, 1.f. (~1.92) (=1.21) (~0.63; i=1.28) (=2, 48
=0, TS RN 2/ oy B2 2 .20 004 ~JTSY-ES JIR=N
nusber of enildren (-1.16} (-0.29) (-0.751 f (-0.18) (1.5
ca acity of [dayf<
sursery school and -0.402 1% ~0.734-£4 0.190-£3 0.882-E4 ~0~101-£3
kizfersarten (0. 16-£1) (~0.72) (2.10) (0.87) -2.01)
R 0.76 0.52 ’ 0.80 0.62 0.68
i 11.35 18z l 150 in s
Saxple Stze - 97 17 i 19 3 P




Table 5.3

- 24 -

LOGCIT COEPFICIENTS B (= 3L/3%} FOR LABOR PARTICIPATION
BY REGICNAL QILASEES AD QUALIF ICATIONG

SKILILED WORKERS
2RI WORKERS
TEDEPTIDENT VARIAMLE ]wsrnu TOTAL [ CORE AREAS [ URDAZ RINCS ’ RURAL, REGIONS
112 5.381 3.9y 6.409
Conatant 7.4 (1.94) {2.34) (5.18)
O3V E o3 , O ‘ ~0.316-E3
vage rate (=5.18) J (-1.51) (—0,37) (=2.421
—— PNEYY 0.5% . IV5ET ~0.745
nunvage rate -2.91] ’ (=01 35} ! (©.48-£1) =

" ’ 0. 451-E3 0.194-£2 0. 173-£7 [ -0, 144-£3
total unempl. 1971 (1. 5 ' 0,13

T 0.3 0.637-E3
tolel unempl. 1973 l 0.97 ) 651

=Yy 9.312-83
total uneapl. 157§ ' (e J (0.55) 8
av. age of pocs ' 0.426-82 ~0.619~E1 l -0.730-¢1 ’ ~0.57£1
labour force (zale) 1, 201 (0. &51 -0.62) (=1.171
ev. age of pot. -0.612-1 0.240-81 ’ 0. 365-E1 I ~0.616-E1 .12
latour force (female) -3, £, 13} (0. 84) (-2.001 {~2.42)
Fatio of pat. fem. I.f. ~0.643-F5 ~0.}10-E¢ ~0.792-E4 l —0.665-£4 I -0 1213
to oAl gt dLr, (=1.00 -2.17} _{~LIin {1 in}
) ~0. 24108 ~0.290-E5 0.477-E5 } ~0.193E5 ’ 0. 183-E4
suber of childres (-0.65) (0L 261 {0.47} (0. 21}
cazaelty o {dayie
cursery schoold and 0.172~p4 0.252-£4 0.109-£3 0.916-£4
Klnterparteq {1.03; oen (2.12) (1.58) .59
. { l l
Q.87 0.0 0.96 Q.32 Q88
r 28,52 ’ 282 l 10.50 [ 12,38 l —Sm
Saple Size 97 I 1 , 19 [ 3 } » ’
LOGIT COEFFICIENTS 8 (m L/3X). FOR LABOR PARTICIPATION
Table 5.4 BY REGICNAL CLASSES AnD QUALIFICATIONS
UNSXILLED WORKERS
2D WORKERS
IBDEPENCENT VARIABLEY lwsmu TOTAL CCRE AREAS URBAK RINGS I RURAL REGIONS l PERIFMEAAL RESICTS
1.446 5.789 . 182 2.0% ~0.105
Cocstant .29 5.57} {0.70) (0. 49} (-0.37-E1}
0. 301-E3 O.743-E4 C.130-£3 -0.383-£3 ~0.327-€3
SR .29 0. 30, & .
~3.553 ~0.701 .54 ~3.526
BoLYRES rate ~1.,85) -, 49 {=2.5% {=2,23}
> G103 8T 0. HI0E2 0.5V1-£2 0. 123°E1
totel unerpl. 1971 1. 39) 9. aq _i 7

= 07T 0. 260-£2 0. 348-62 0. 5937
total anexpl. 1973 (1,55} 0. 4 .37} Hol ]

o . 55 G357 0.387-23 Q. J30-E3 ~0.157-E4
S2ral waspt. 1975 ©.145 10, 37) .11 meneey) (-2,93-£2)
v, age o pot. A= 5.z ~0.236~E1 . 2601 , 0. 115
1atocr force (zele (-0.43) =~1.63}) 0. 14} 0.73) {~1.26}
. age of pot. ~0.183-£2 -0.872-£2 ~0.950-£1 -0.723-E% { 0.13%
labour force (fezmale) (=0.71-g1) (-0, 14) (=1.02) ~1.01) {1.87
FLLio of pot. few. I.f, 0.291-£4 ~0. 5 1-E4 0.47%-54 0.249-£4 ' 019783
to totel por. 1.f. (1.273 | (-1.85) 0. 60) 0,141 .4

B TS =~ LI RN BLEE § PR
fAurtter of children ! lﬁ'»,’??.“ ©.19} (0. 4m) [ -0, 20 I 09ty
exparity of (dayj-
cerrery school asd ~G.662-E3 0.135-£3 (g';:," 4 -0.332-E3 L 104-E3
Rizndorparten (~0.20} {2.09} - (-1.67} =1.28)

® [ 0.62 [ 0.95 [ 0.56 1 0.0 I 0.84
v T 0.7 e | uw
Sxple Size } 97 f 17 I 19 { 3 f %)




Table 5.5
ELASTICITY COEFFICIENTS FoR LAgoR PARTICIPATION
BY REGIONAL ClAsSES AND QUALIFICATIOHS

PERIPEFRAL Pr5icns

Yariadles:

X} 5 wage rate X ! aversge 8ge of potentfal labour force (male)
X3 1 nonvage rate I? V aversge age or Potential labour force {fezale)
X3 1 total unemployment 1971 Xs 1. potential fesale labour force

Xy 1 total wnesployuent 19713

%t totel unemployment 1975 %3 U nusber of children {ege: >0 to 15)
X190 t  cepacity or (dq)-mn-nry school and Xindergartea

*) the ealasticitiens of the wagn rates

have to 1o multiplied by twot

Table 5.8 .
ELASTICITY COEFFICIENTS FoR LABOR PARTICIPATION

BY REGIONAL cuasses AND QUALIFICATIONS

Secple Size
Yariables:
X}t vage rate X6 ¢ uwrerage sge of poteatial ladour force (male)
Xt ! ponvage rate Xy ¢ average age or potential labour force (rgaua)
%3 ! total uiemployment 1971 8 1 potentisi female lavour force ’
Xy & total unenploywent 1873

%51 total wnempl. nt 1578 %s t  ousber of children (ager G to 13}
EITIR ] capecity of (W)-nurury schocl and kindergarten

‘} the elasticitios for the weow rates
hewe to b sultipliod by oo
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Table 5.6

ELASTICITY COEFFICIERTS FOR LABOR PARTICIPATION
BY RECIONAL CLASSES a0 QUALIFICATIONS

HIGH-501xy, GADATES
St GAES

Yarfadies: R

X§ 3 wvage rate s ¢ aversge Rg¢ of potential ladour force (male)
X3 1 nonvage rate X7t average 8¢ of potential labour force {fetiale)
3 3 total wnemploysent 1971 X¢ f  potential female labour force

R4 B total unemployment 1973

551 total uncapy ot 1973 X$ 31 number of children (age: >0 to 15)

et cepacity of (dny)-mn-ury school and kindergarten

o) tha elasticities for the wage rates
have to bg miltiplied by two!

Tabla 5.7

ELASTICITY COEFFICIENTS FOR LABOR PARTICIPATION
BY REGIONAL CLasses ANO GUALIFICATIONS

- Sanple Bize

Yariabley: f‘

Xt vege rste s ¢ sversge ags of potential labour force {male}
X3 t  nonwage rete X7 average sge of Potential labour furce {female)
3t total wneaploysent 1971 X8 ! potential female labor force

By b totel unewployment 1973

*0 to 13)
Xy & total uscmployment 1973 *$ ¢ ‘dusber of children (age: 3

et capeeity of (day}-nursery schoo) ad kindergartes

*} the elasticitiey for the woom rates
have o be mutiplied by twof




levels again, possibly with the exception of workers in the peripheral
areas (very low t-valuyes though) , who seem to be discouraged easier and
withdraw from the labor market (back to the farm?).

In the group of demographic variables the average age of the active
population seems to be the most influential variable in tems of elastici~
ties, although many coefficients are not significantly different from o.
It seems, that the specification used dig not optimally take the shape
of graph 2. into account, which points in the direction of flat spots
and turning point,

The nunber of children also seems to have a considerable influence
(in terms of elasticities again), the signs being predmu_nantly negative.

Kindergartens, pre-schools etc., exhibit the strongest impact in
the urban ring areas, where in 1971, in the middle of the "suburbani-
zation" phase (v.4. Berg et alii, 1980), most of the young couples with

Most of the parameters with g negative sign are insignificant,
with the exception of the "unskilled” labor market segment in rural &

Going into a little more detail now concerning regional differences

in labor supply behavior, let ug proceed by variables,

~ wages: (the squares of which are used in the regressions - wages
elasticities have hence to be doubled in tables 5.5. - 5.8).
The most flexible reactions to changes in the wages occur in
the ring -~ and rural areas in the labor market for university
graduates, elasticities and parameters are very similar (both
negative}. As far as the high school graduates are concerned,
the most significant parameter was encountered in the regression
for the rural regions, the highest elasticity in the urban cores.

e e o
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t-values for both qualifications are generally low. Reactions
seem fairly heterogenous over the types of regions. It is again
in the urban cores where labor supply is the most flexible with
respect to wage changes. Elasticities in 1971 for all other
types of regions are within the same order of magnitude, but
considerably smaller than in urban areas. The size of the labor
rmarket appears to have a considerable effect on the flexibility
of labor supply in the "skilled" group.

The reverse holds for the unskilled workers, the highest elasti-
cities can be found in the periphery and in the rural regions
{also the t-values are mich better in these types of regions).
Agriculture and partly tourism maysas mentioned,provide alter—
natives to participation in the labor market.

~ non wage income: The strongest influence can be found in the urban and

the peripheral areas. It seems that non-wage incomes
are more available in these types of regions than

in the others (in the former probably more in terms
of capital in the latter agricultural income).

In the higher two segments elasticities in urban areas
are practically the same, there seems to be a fairly
uniform reaction of university graduates to changes
over all types of regions,

Elasticities appear to be higher in the group of the
unskilled, the strongest effect occurs in the urban
areas.

~ wemployment: Significances on these variables are fairly low, so con-

clusions are extremely tentative. The strongest and most
significant impact of higher wnemployment seems to be by

- university graduates in the urban core areas (the same
holds for the high~school graduates). For the skilled
workers the strongest impact can be dbserved in the urban
rings. In the unskilled workers segment, the biggest
effects occur in the rural & peripheral areas.

T average age: The highest t-values can be found in the rings for the
university graduates, and in the rural and peripheral areag
for the two lower qualification levels. Elasticities are
generally fairly high ~ thus corroborating the thesis of
"age-specific” participation rateg,
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= female labor force: A high share of wamen in the Potential labor force
generally means lower overall bParticipation rateg,
The most striking exception to this ryle can be
found in the peripheral regions, particularly
for the unskilled workers, who seem to be women

~ capacity of kindergartens

& day nursery schools: Most of the signs are positive, so there seems to
be an influence of social and infra-structural
policy on the labor Supply. Elasticities do differ

aCross regions in labor Supply behavior. when problems of regional un-
employment are considered, large biages may partly be produced in supply
forecasts by using nationally wnifom participation rates. This point hag
to be emphasizeq even more for different qualification levels.

For further analyses of thig type, some additional information could
be useful. To pe able to assess the "unvertainty" aspects better than we
have, information on the average length of uemployment seemg mandatory,
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