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FOREWORD

Labor mobility has a long tradition on IUI's re-
search agenda. Jan Wallander studied migration
from the Swedish forest areas in an IUI publica-
tion from 1948. In 1964 the Institute published
Bengt Rundblad's book on mobility in a local labor
market. This field has become even more important
during the last decade Yecause of increased for-
eign competition and new demands for structural
adjustment of the Swedish economy. At the same
time, mobility appears to have been reduced by
various factors; suffice it here to mention the
progressivity of the income tax system, the reduc-
tion in wage dispersion and the growing number of

households with two income earners.

The secular decline of various labor mobility indi-
cators in Sweden is one point of departure for
this monograph which has Dbeen written by Dr.
Bertil Holmlund. The study primarily uses micro
data and Jjob mobility and migration patterns are
related to characteristics of the individual, the
household, the Jjob and the labor market situation.
The book also investigates the interaction of

wages and job mobility.

Previous drafts of parts of this book have been
presented at conferences and as articles. The
author is grateful for many useful comments and
suggestions. The 1Institute wants to thank Greg
Duncan and Anders Klevmarken in particular. The
Institute also acknowledges the cooperation with
the Institute for Social Research at the Universi-
ty of Stockholm, which has made its rich data sets

on individuals and households available.
Stockholm, May 1984

Gunnar Eliasson
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1 INTRODUCTION

1.1 Background and Purpose

The causes and consequences of labor mobility
belong to the classical topics in labor economics.
An understanding of the process in which workers
and Jjobs are matched 1is important for several
reasons. First, the adaptability of the labor
market to changes in demand patterns has implica-
tions for the speed at which the benefits from a
more efficient allocation of resources can be re-
alized. Labor mobility may have consequences for
macroeconomic stabilization policy as well. If em-
ployment relocations can take place only when ac-
companied by substantial relative wage changes and
if nominal wages are sticky downwards, then it is
possible that structural changes in the economy
may require a high level of general wage inflation.
Third, it is clear that mobility between jobs is
a way in which workers can improve their economic
position; individual wage and income changes come

in large part from job changes.

In Sweden, the discussions on labor mobility have
undergone several changes. Concerns in the early
post-war period focused on the alleged costs of
"excessive" labor mobility. (See, e.g., Meidner,
1954.) The idea was that high or "overfull" employ-
ment might lead to productivity losses related to
increased absenteeism and rapid turnover. In retro-
spect, the evidence on the '"productivity loss"
hypotheses appears to have been more anecdotal

than representative. Interestingly, however, the
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ideas of adverse productivity effects of high turn-
over have received new interest in recent U.S.
studies and discussions (see Brown and Medoff,
1978).

The concerns about labor mobility during the past
few years have been quite different from those of
the early post-war period. The current view seems
to be that labor mobility is in some way "insuf-
ficient" to meet the predicted structural changes
in Swedish industry. As will be shown later, it 1is
not difficult to find empirical evidence support-—
ing the view that the mobility of the Swedish

labor force has decreased over time.

The purpose of this study is to expand our knowl-
edge of the causes and consequences of labor mo-
bility, keeping in focus the decline of mobility
in Sweden since the mid 60s. By econometric analy-
ses on several different data sets from the 60s,
the 70s and the early 80s, we attempt to provide
more detailed information about mobility behavior
than what 1is available in the aggregate series.
This, in turn, gives a necessary background for

interpreting the secular development of mobility.

The issues addressed fall mainly into four broad

categories:
(1) the determinants of Jjob search and quit be-
havior,

(ii) the determinants of family migration de-
cisions,

(iii) the relationships between mobility and subse-
quent earnings,

(iv) the dynamics of labor turnover in the con-

text of overall labor market behavior.
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1.2 Approaches, Themes and Limitations

This book's emphasis is empirical rather than theo-
retical. The theoretical framework that guides the
empirical work includes elements from search

theory as well as human capital theory.

A recurrent theme of the book is the view of job
mobility as an outcome of a job search process
where the objective is to maximize income (or
utility). Mobility decisions are consequences of
individual comparisons of costs and benefits asso-
ciated with alternative options. This view ignores
"involuntary" Job separations, such as permanent
layoffs. It will be demonstrated in Chapter 2 that
layoffs account for only a minor fraction of all

job separations.

Individual decisions on job mobility and migration
are usually made without complete knowledge of
their consequences. In particular, the non-pecuni-
ary attributes of prospective jobs or geographic
locations are not easily discovered before mobili-
ty decisions are made; workers may have to learn
about them by actually working on the job or
living in the location. This aspect of the Jjob
matching process may result in a series of job and
locational changes; in fact, as will be shown in
several chapters of this book, those who have
recently moved are often those who are most likely

to move again.

Mobility sequences have important implications for
the functioning of the labor market as an interre-

lated dynamic system. Changes 1in the stocks of

unemployed, employed and job vacancies occur as a

result of sizeable flows of hirings, quits, lay-
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offs and labor force transitions. Various feed-
backs are typical features of labor market dynam-
ics; through those mechanisms, the initial exoge-
nous disturbances may sometimes be mwmultiplied in
subsequent periods. This view of the labor market

is worked out in detail in Chapter 8.

The analyses are, of course, subject to a number
of limitations. For example, job terminations re-
lated to labor force exits have been omitted.
Another limitation has to do with the firms' be-
havior; no explicit analysis is offered of how
firms may affect quit rates through their wage
policies. Finally, it should be noted that the
consequences of mobility are explored only with
respect to individual wage effects. Other welfare
implications of Jjob mobility and migration - such
as those associated with changes in non-pecuniary
job (or location) attributes - are thereby disre-

garded.

The present study differs from earlier Swedish
investigations of labor mobility not so much in
the issues addressed as in the way it approaches
them. For example, it utilizes much richer data
sets than those previously available. It is the
first Swedish study which uses household panel
data as the Dbasis for econometric analyses of
mobility behavior. Earlier studies have often been
based on cross-sectional aggregates, with 1little

detail on the individual level.

The methodology used here makes it possible, among
other things, to examine the role of individual
earnings prospects in mobility decisions. To what
extent do workers respond to perceived wage gains

associated with mobility? Do workers actually gain
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by changing jobs? And to what extent do the gains
observed for movers reflect the 1likely gains to
stayers, had they moved? The data also allow us to
compare behavioral relationships at different
points in time and hence to identify structural

shifts that may have occurred.

1.3 Outline of the Study

Chapter 2 gives a descriptive overview of patterns
of and trends in labor turnover and migration in
Sweden. A marked secular decline of several mea-

sures of labor mobility is demonstrated.

Chapter 3 provides a theoretical discussion of
mobility behavior, primarily within a search
theory framework. A distinction is made between
the decision to search and the decision to move,
conditional on search. The interrelationships
between on-the-job search and investments in speci-

fic human capital are briefly discussed.

The focus in Chapter 4 is on empirical analysis of
job search and quit behavior. First, we present an
empirical picture of on-the-job search in the Swed-
ish 1labor market. Next, we perform econometric
analyses of quit rates using data for manufac-
turing plants. Finally, we explore the determi-
nants of quit intentions, as reported by Swedish
workers in 1968, 1974 and 1981.

Chapter 5 deals with migration decisions among
Swedish households in the 60s and the 70s, with a
special emphasis on the role of family ties. The
behavior of two-adult families 1is explained by

taking account of characteristics of both spouses.
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Chapter 6 deals with the effect of mobility on
age-earnings profiles. To what extent are individ-
uals able to transfer their skills when they move
to a new Job? Has an increased specificity of
human capital investments made Jjob changes more

costly?

Chapter 7 analyzes the relationships between Jjob
mobility and wage growth. One aim is to explore
the role of expected wage gains for mobility de-
cisions, another is to investigate the effects of
mobility on subseguent earnings. The analysis
takes the interdependence between wage growth and
mobility into account; wage growth rates are af-
fected by mobility and mobility decisions respond

to alternative prospective wage growth rates.

The dynamics of 1labor turnover are dealt with in
Chapter 8. An econometric model consisting of 10
stochastic equations 1is developed and estimated.
Among the variables endogenously determined are
vacancies, unemployment, quits, layoffs and new
hires. The model is driven as a self-contained
system by exogenous output demand. The model is
used in simulation experiments, in which the dynam-
ic labor market responses to exogenous demand and

supply changes are illustrated.

Chapter 9 concludes the book with a summarizing
discussion of results and implications for future

research.



2 LABOR TURNOVER AND MIGRATION:
PATTERNS AND TRENDS

2.1 Introduction

This chapter gives a descriptive overview of
patterns of and +trends 1in labor mobility in
Sweden. The mobility patterns explored are related
to individual (and firm) Dbehavior in several dif-
ferent contexts. We focus on labor turnover, job

mobility and migration.

Section 2.2 deals with labor turnover as revealed
by establishment data on quits, layoffs and new
hires. The following two sections present infor-
mation on Jjob mobility and migration in Sweden.
Section 2.5 provides some brief international com-

parisons. A summary concludes the chapter.

2.2 Trends and Fluctuations in Labor Turnover

The best-known source for current Swedish turnover
data is the establishment-based monthly series on
separations and new hires among workers in mining
and manufacturing industry, published by Statis-
tics Sweden (SCB). During the period 1916-47 data
on quit rates were collected by the branch organi-
zation for engineering industries (Sveriges Verk-

stadsfdrening).

The series for Dblue-collar workers distinguishes
between separations initiated by the employer and

separations initiated by the employee. These cate-
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gories will be denoted "layoffs" and "quits", re-
spectively. The data contain no information on the
outcome of job separations; hence we do not know
the extent to which they result in unemployment,
retirement or direct transfer to a new establish-

ment.

There are some problems of interpreting these
data. One 1is related to the meaning of employee's
initiative versus employer's initiative. Job termi-
nations for ‘“temporary workers" - workers hired
for a fixed length of time - are not neatly cap-

tured by the quit-layoff dichotomy.

We have used the available sources and computed
quit rates for the period from 1916 to the present
date. Figure 2.1 displays quit rates during 1916-
82 for Dblue-collar workers in engineering indus-
tries, along with the unemployment rate.! The
figure shows substantial fluctuations in the
yearly quit rate. For instance, in 1918 it reached
64 percent, whereas the bottom of the recession
1932-33 was associated with quit rates of 3 to 4
percent. The guit rate is highest in the years
following World War I and World War II. The period
after 1945 contains cyclical variations in quits
but also a marked downward trend in the quit rate.
The quit rate reached its post-war low during the

recession year 1977.2

A more detailed display of recent turnover pat-
terns is provided by Figure 2.2, showing seasonal-
ly adjusted monthly quit and new hire rates for
the mining and manufacturing industry during the
period 1970-82.3 The quit rate peak in 1970 coin-
cides with a situation of marked excess demand in

thé labor market. The next cyclical peak, in 1974,
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Figure 2.2 Monthly new hire rates and quit rates for blue-collar
workers in Swedish industry, 1970-82
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was characterized by less imbalance in the labor
market, and the quit rate did not reach its pre-
vious peak level. During the downturn in 1975-77,
the quit rate decreased and started to increase
again in the beginning of 1978, reaching in 1980 a

new peak level.

A lead-lag relationship Dbetween new hires and
quits can be observed in Figure 2.2. The new hire
rate usually starts to change a few months before
corresponding changes occur in the quit rate. Such
behavior may be due to significantly higher quit
rates among recently hired workers or to different
patterns of response to changes in common determi-
nants. Suppose, for example, that new hires and
quits both respond to changes in the number of
vacancies, new hires with no lag, and quits with a
one-month lag. Such behavior would be sufficient
for observing the typical lead-lag relationship
between hirings and quits. We will return to this

issue on several occasions in this study.

A monthly new hire rate of two percent implies an
average duration of job-specific employment spells
of 50 months, 1i.e., around four vyears. (In a
steady state, where employment is constant, it
holds that the average duration of an employment
spell 1is equal to the inverse of the new hire

rate.)

To what extent do workers quit into search unem-
ployment? The available data provide no precise
answer to this question. We can, however, gdet some
information from the labor force surveys on the
sources of flows into unemployment. The average
monthly inflow into unemployment amounted to about

25 000 persons during the period 1975-77, or about
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300 000 persons per year. The fraction of unemploy-
ment inflow attributable to quits was around 15-17
percent, or 50 000 persons during each year,*"

which is 1.25 percent of the employed work force.

No data exist for quit rates in the labor market
as a whole. On the basis of the data for mining
and manufacturing, we would place the rate some-
where in the interval 10-20 percent during the
years 1975-77. The conclusion supported by these
comparisons 1is therefore that the fraction of
quits that involve unemployment is fairly low,
probably around 5 to 10 percent.>

Turning, next, to available information on lay-
offs, we show layoff rates for blue-collar workers
in Figure 2.3. The figure reveals a marked down-
ward trend in the layoff rate. The recession of
1958 produced a layoff rate of about 12 percent,
much higher than the successively falling layoff
rates during the three following recessions (1967-
68, 1971-72, and 1976-78). During 1981-82, the
layoff rate 1is approximately the same as during

the recession of the early 70s.

The turnover data displayed so far cover blue-
collar workers only. The available data for white-
collar workers (tjdnstemin) are based on establish-
ment reports once per quarter (February, May,
August and November). No distinction between quits

and layoffs is made in this case.

Seasonally adjusted monthly turnover rates for
white-collar workers are displayed in Figure 2.4.°6
The separation rate shows procyclical behavior,
implying that the quit-component dominates the

layoff-component. We can also note - by comparing
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Figure 2.3 Layoff rates in Swedish industry and
unemployment among insured employees,
1954-82

Percent
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manufacturing (blue-collar workers).

————— Unemployment rate for insured employees.
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Figure 2.4 Monthly turnover rates for white—collar
workers in Swedish industry, 1969-82
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Figures 2.2. and 2.4 - that total separations for
blue-collar workers are, on average, about twice

as high as separations for white-collar employees.

As displayed in earlier figures, the average
yearly quit rates among blue-collar workers have
been around 15-25 percent during the 70s. These
averages mask considerable dispersion among indi-
vidual plants. For example, about 40 percent of
the plants in engineering industry had quit rates
below 10 percent and only 25 percent of the plants
experienced quit rates above 30 percent in 1977.7
The distribution of quit rates among plants 1is
very skewed, and the average quit rate is well

above the median.

2.3 Job Mobility

The retrospective Swedish 1labor force surveys,
performed in February each year, ask employed re-
spondents about the permanence of their attachment
to the major employer.® The questions permit iden-
tification of individuals changing employers at
least once during the year. The surveys give no
separate information on quit-induced and layoff-

induced mobility.

Figure 2.5 displays job mobility rates according
to the retrospective labor force surveys for the
period 1966-82. The figure is based on all indi-
viduals in the labor force, in ceontrast to earlier
figures for workers in mining and manufacturing,
The figure is self-explanatory, indicating a down-

ward trend in job mobility.
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Figure 2.5 Job mobility, 1966-82
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There 1is no reliable information on changes of
employer for 1969 and 1971; the figure shows crude
estimates for those years. The figures for 1981
and 1982 are adjusted for changes in measurement
techniques undertaken in 1981.

Source: The retrospective labor force surveys
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As 1is evident from the figure, changes of employer
are less frequent among those who are "permanent"
labor force participants (i.e., those who are in

the labor force during all weeks of the year).

2.4 Migration

Turning next to geographical mobility, we display
the development of migration between counties 1in
Figure 2.6. The migration rate is higher in 1970
than in the middle of the 60s. The declining migra-
tion rates during the 70s appear, at first glance,
to be consistent with a simple business cycle

interpretation.

Figure 2.7 provides information about total resi-
dential mobility and some of its components. The
average ‘"total" migration rate for the period
1974-82 amounts to 14 percent of total population;
this implies that Swedes on average move to a new
dwelling every seventh year. Almost one half of
total residential mobility consists of local moves

(within the same parish).

2.5 Some International Comparisons

Are the Swedish experiences of decreasing turnover
rates unique? And how do Swedish turnover rates
compare with labor markets in other countries?
These issues will be briefly touched upon in this
section, with comparisons confined to Sweden, the

United States and Japan.

Regarding trends in turnover, Swedish experiences

differ from the development in U.S. manufacturing.
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Pigure 2.6 Migration rates and vacancy rates, 1964-82
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———— The number of migrations across county borders
in percent of total population.

————— Unfilled vacancies in percent of the labor
force.

Sources: Migration and labor force data: SCB.
Vacancies: AMS.

The vacancy data are adjusted for the compulsory
registration of Jjob openings introduced in the
late 70s. This adjustment should be treated very

cautiously. The circles for the years 1977-82 show
unadjusted vacancy rates.
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Figure 2.7 Internal migration in Sweden, 1974-82,
by type of move
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Note: The number of migrations in percent of total

population. A = local residential mobility;
B = migration across parish borders; C = migration
across commune Dborders, D = migration across

county borders.

Source: SCB.

There are no visible trends in U.S. quit and
layoff rates in the 60s and the 70s, clearly at
variance with the Swedish experience.? With regard
to the magnitude of turnover, it appears from
Table 2.1 that quit rate differentials are fairly
small between Sweden and the U.S. However, there
are important differences in employer-initiated
separations. The U.S. layoff rate is of the same
magnitude as the quit rate, whereas layoffs in
Sweden account for only about 10 percent (on avera-

ge) of the total number of separations.
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Table 2.1 Monthly turnover rates in manufacturing,
Sweden, United States and Japan

Percent
Sweden United States Japan
Quits Lay- Quits Lay- Separa- Separa-
offs offs tions tions
1971 2.1 0.36 1.8 1.6 4.2
1972 1.9 0.29 2.2 1.1 4.2
1973 1.9 0.22 2.7 0.9 4.6
1974 2.2 0.16 2.3 1.5 4.8
1975 2.0 0.15 1.4 2.1 4.2 1.7

Note: The Japanese figures refer to plants with 30
employees or more. The smaller plants have slight-
ly higher turnover rates. The Swedish figures
apply to mining and manufacturing.

Sources: Sweden: SCB.
United States: Employment and Earnings.

Japan: Yearbook of Labor Statistics.

Several caveats are needed here. U.S. statistics
distinguish among three causes of separations: (i)
quits, (ii) 1layoffs, and (iii) other separations.
The latter include, among other things, "termina-
tions of employment because of discharge, perma-
nent disability, death, retirement, (and) transfer
to another establishment of the company".!? These
latter two causes of separations are in Sweden
allocated to '"quits" and "layoffs", respectively.
Accounting for those differences in definitions,
it is likely that the "adjusted" U.S. quit rate 1is
well above the Swedish one. An additional reason
for such a conclusion is that the U.S. data cover

both blue-collar and white-collar workers.
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A substantial fraction of U.S. layoffs is tempor-
ary, in the sense that workers will be rehired
later on. Temporary layoffs correspond roughly to
what 1is called ‘"permitteringar" in Sweden. Re-
liable time series on the flow of temporary lay-
offs in Swedish manufacturing are almost nonexist-
ent. The available evidence, however, indicates
that temporary layoffs are of much greater import-
ance in the U.S. For instance, unemployed workers
on temporary layoffs accounted for 2 to 3 percent
of Swedish unemployment 1975-78; the corresponding
U.S. figures have fluctuated between 10 and 20

percent.l!

Anecdotal information about the Japanese labor
market abounds. The figures in Table 2.1 do not
exactly fit the common notion of prevalent "life-
time" contracts; total sepérations (in percent of
employment) are approximately of the same magni-
tude in Japan and Sweden, implying an average

length of job spells of about 4 years.

2.6 Concluding Remarks

The evidence given in this chapter shows a clear
downward trend in various measures of labor mobili-
ty. The available data on turnover rates, job
mobility and migration all indicate a less mobile
labor force in the 70s than in the 60s. Other
information could have been added, showing, for
instance, an increasing duration of unemployment

spells as well as longer duration of vacancies.

Labor mobility, as observed in the data, has
indeed decreased over time. To explore the causes

underlying this development, it may be instructive



- 38 -

to decompose the observed mobility rates into
different components. An employed worker's prob-
ability of moving between jobs and/or regions is
the product of his probability of searching, his
probability of finding an offer and his prob-

ability of accepting that offer. Several reasons
for why mobility rates have decreased may now be

considered:

(1) Workers may have Dbecome less inclined to
search for new jobs. They may search less

intensively or perhaps not search at all.

(ii) The availability of job openings may have
decreased (fewer vacancies) or the avail-
ability of offers from found vacancies may

have been reduced.

(iii) The workers may have become more choosy in
their job choices, ' decreasing the prob-
ability of accepting job offers, at a given
distribution of offers. It may also be the
case that the offer distribution itself has
changed.

The analyses in this study will identify various
determinants of mobility that are related to the
probability of searching, the probability of find-
ing an offer, and the probability of accepting an
offer. FEquipped with results from these analyses
we can increase our knowledge of the causes under-
lying the decline in labor turnover and migration

in the Swedish labor market.



3 THEORETICAL ISSUES: IMPERFECT INFORMATION,
SPECIFIC CAPITAL AND FAMILY TIES

3.1 Introduction

This chapter provides a theoretical discussion of
mobility behavior, primarily within a search frame-
work. The aim is to illuminate a few important
mechanisms influencing job mobility and migration
and to use the results as a guide for selecting
explanatory variables and interpreting empirical

results.

The application of search theory to labor market
issues has yielded important new insights regard-
ing individual behavior during a spell of unemploy-
ment. A frequently cited model portrays the behav-
ior of an unemployed worker in an environment
characterized by (i) constant search costs, (ii) a
known' wage offer distribution, (iii) an exogenous
job offer probability, and (iv) an infinite time
horizon. It can be shown that the expected life-
time income maximizing strategy implies the selec-
tion of a reservation wage which 1is constant over
time when the  horizon is infinite. The worker
leaves the unemployment pool when he receives an
offer above the reservation wage and stays with
the particular firm for guite a long time; 1in

fact, the employment contract lasts forever.

The basic search model has some obvious limi-
tations since it cannot be directly applied to the
phenomenon of turnover in the labor market. A

typical feature of job mobility is Job-to-job
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changes without intervening unemployment. Mattila
(1974) has estimated that the majority of volun-
tary Jjob changes in the United States occurs with-
out interim unemployment, and we indicated in Chap-
ter 2 that quits into the unemployment pool are
even more rare in the Swedish labor market. An
obvious inference from these observations is that

on-the-job search appears to be quantitatively im-

portant. The superior search efficiency sometimes
attributed to the unemployment state cannot be
dominant given the magnitude of Jjob mobility with-

out intervening unemployment.

The plan of the chapter is as follows. Section 3.2
contains the principal contributions of the chap-
ter. The section deals with various properties of
optimal on-the-job search behavior, including job
search aspects on migration and search, and mo-
bility behavior when there are nonwage job attri-
butes which are unobserved before the offer is

accepted.

Approaches to mobility other than the search
theory framework include those based on human capi-
tal theory. Section 3.3 provides a brief dis-
cussion of the interactions between on-the-job
search, investments in specific human capital, and
job mobility. Section 3.4 deals with migration
decisions in a family context, and a summarizing

discussion concludes the chapter.
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3.2 On-the~Job Search under Imperfect Informa-
tion

3.2.1 Permanent - Jobs versus Stepping-Stone Jobs

Search models have usually focused on the behavior
of unemployed workers with the implicit assumption
being that search costs on the job are prohibi-
tively high. (See Lippman and McCall, 1976, for a
survey.) The acceptance decision is in this con-
text an once-and-for-all decision with conse-
quences throughout the 1lifetime. Workers are
looking for permanent Jjobs in the sense that no
future 3job changes are anticipated at the time

acceptance decisions are made.

However, there 1is nothing in principle that pre-
cludes the use of the standard search model to
characterize the Dbehavior of an employed worker
who 1is looking for a permanent job. We will out-
line the set of predictions that may be derived

from this framework.

Searching for Permanent Jobs

Consider a worker with a current wage w. Job search
will take place if expected returns from search
exceed the present value of the current wage.
Search costs are incurred at the beginning of the
period and wage offers are made at the end of the
period. The time horizon is infinite and offers

must be accepted immediately.

The value of pursuing an optimal policy for the

employed worker is



-y _ w(l+r) - _ o 2 T
viw) = max{——;———, w C + 1iF é max{V(w),v— Cy
w(l+r) V(W) iq -
+ ——-;—-)f(w)dw + (1-0) 13T ] (3.1)
where
c = the marginal search cost
r = the discount rate ’ _
© = the job offer probability (0<p<l)
CM = moving costs
f(w) = the wage offer distribution.

Note, first, that the term w(l+r)/r is the present
value of keeping the current job forever. The
other terms on the RHS of (3.1) express the value
of following an optimal search strategy. At some
wage rate, the worker will be :-indifferent between
searching and keeping the current job. This criti-
cal "search reservation wage", %k, is given as ‘the

solution to

k(]r.+r) =%k - c + l—-?-f é max{V(k): - CM
WD) yaw + (1-0) VLK) - (3.2)

r 1+x

The worker is induced to search when the current
wage 1is below the search reservation wage. We can
also note that the searching worker selects a Wage
that separates acceptable offers from unacceptable
ones. Inspection of (3.1) reveals that this accept-
ahce wage, w*, satisfies the equality

w*{(1+r) '

viw) = - Cy + — 57— ‘ (3.3)
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In words, a worker accepting w = w* is indifferent
between continued search and the present value of

the acceptance wage, net of moving costs.

Several predictions emerge from this framework. It

can be shown that:!

(i) An increase in the job offer probability (o)
implies a Thigher reservation wage. The
searching worker becomes more choosy as the

labor market improves.

(ii) An increase in the search cost decreases the
reservation wage. Since search has become
more expensive, the worker is less willing

to continue his search.

(iii) An increase in the worker's current wage
increases the reservation wage. Of course,
this is formally equivalent to a decrease in

search costs.

(iv) A higher discount rate implies a lower reser-
vation wage. The worker places more emphasis
on returns in the near future and will there-
fore be more willing to accept a current

offer rather than engage in future search.

(v) Higher moving costs imply a higher reser-

vation wage.

The probability of a job change in each period is

given by

Pr(Move) = o(1-F(w*)) (3.4)



- 44 -

where F(+) is the cumulative wage offer distri-
pbution function. An increase in search costs, a
decrease 1in the current wage, a higher discount
rate or lower moving costs will accordingly in-
crease the probability of moving. The response to
an increase in the offer probability, however, is

ambiguous. We have

* *
oPr(Move) _ , _ sy - QOF(wX) - pw*

20 dw* 30 (3.5)
where 1 - F(w*) is positive and the last term is
negative. Hence, a fully anticipated improvement
in labor market conditions (more vacancies) has
ambiguous effects on the probability of moving for
those engaged in search; the effect arising from a
higher offer probability may be offset byAa higher
reservation wage.

The predictions set out above pertain to a search-
ing worker. Observed mobility rates, however, are
also influenced by the number of searchers. Vari-
ous changes in individual and labor market charac-
teristics will affect this number. Consider, there-
fore, how changes in the parameters of the problem
will affect the worker's search reservation wage
as determined by (3.2). A simpler expression can
be used by recalling (3.3) and noting that the
value of the search option equals the value
of keeping the job for w = k. Hence we have

viK) = (1+r)w* c = (1+4r)k

r M r (3.6)
where w* = w*(k). It holds that

a_‘”*_= r < 1
r + 0(1 - F(w*))

oW
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which implies that k is increased by an increase
in the Jjob offer probability, a decrease in the
search cost, a decrease in the discount rate, and
a decrease in moving costs. We can then note that
workers facing high moving costs are less in-
clined to move for two reasons; they are less
likely to search and they are less likely to
accept an offer, conditional on search. Workers
exposed to a decrease in the rate of arrival of
job offers will also be less likely to move for
two reasons; they are less likely to search and
they have greater difficulties in finding offers.
Against these two effects 1s the influence of a

decrease of the acceptance wage.

The Dbasic search model also yields implications
for wage gains due to mobility. First, it is of
interest to note that the difference between the
acceptance wage and the current wage - i.e., the
minimum (gross) wage gain - is a decreasing func-
tion of the current wage. Denote this difference
by GO. We have

G, = w*(w) - w (3.7)

and it can be shown that

2G .

_0 = __a‘f -1 <0 (3.8)
ow ow

since

dw¥

r
ow r + o[ 1-F({w¥*)) < L
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Suppose that a worker earning 10 000 SEK per month
requires an offer of 11 000 SEK in order to change
job. A worker earning 6 000 SEK - but with other-
wise identical characteristics - will then require

more than 7 000 SEK in order to accept an offer.

The expected wage gain conditional on acceptance

- in contrast to the minimum acceptable gain - is
given by
[ wf(w)dw
- v (3.9)
ST = ) R ‘

The expected wage - the first term on the RHS of
(3.9) - is denoted by w. We have

3G ~ ~

1 _ 2w, dw* 1 = Elw*) (w=w*) | r

—_ - - * - *
o ow* 0w 1 - F{w¥) r + o(1-F(w*)]

(3.10)

The sign of (3.10) is (certainly) negative if
dw/dw* < 1. This condition holds for several dis-
tribution functions, such as the uniform c.d.f.

and the normal c.d.f.2

It 1is also straightforward to see that higher
moving costs imply higher wage gains (since w* 1is
an increasing function of CM) and this hardly of-

fends intuition.

Searching for Stepping-Stone Jobs

In the basic search model outlined above it was

assumed that an accepted offer was acceptable for-
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ever. The worker..was allowed to move only once;
the possibility of using a higher-paying job as a
stepping stone to further search and mobility was

not taken into account.

Suppose instead that the worker follows a stepping-
stone mobility strategy and moves as often as he
prefers in order to maximize lifetime income. Let
V(w) denote the value of pursuing an optimal

policy for a worker employed at w = w.3

v(w) = max {EL%iEl; w-c+ T 3 = é max {V(w);
- C_ 4+ Vi(w)) f(w)dw + (1-0) KQ’_)—} (3.11)
M 1l +r

It can be shown that there exists a unique solu-
tion to (3.11) and that v(w) is «convex and in-

creasing in w.

Some properties of the problem are illustrated in
Figure 3.1. The ray from the origin has slope
(1 + r)/r. The vertical distance between the ray
and the horizontal axis represents the value of
remaining in the current job forever (for each w).
When w < k it holds that V(w) > w(l + r)/r; hence,
the worker will engage in job search. The vertical
distance between the V(+) function and the ray
from the origin is the expected increase in life-
time income implied by an optimal search strat-
egy. For w > k‘ there 1is no payoff to search;
hence, the ray and the V(:) function coincide in

thatrinterval.

The searching worker has to decide on a reser-
vation wage, w¥*, that separates acceptable from

unacceptable offers. Wage offers for which w > w*
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Figure 3.1 Optimal on-the-job search
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hold are acceptable, where w* 1is given as the

solution to
viw) = - Cy + Viwk) (3.12)

where w* = w*(w).

Suppose that moving costs equal 2zero. It is then
obvious from (3.12) and Figure 3.1 that w* = w. The
worker will accept any offer above his current
wage and use the higher wage as a stepping stone
for new search efforts (as long as the wage falls
below the critical search wage).
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Consider, next, the «case with positive moving
costs. From Figure 3.1 it is clear that a higher
cost of moving implies a higher acceptance wage
and less inclination to search; the V(.) function
shifts downward and the search reservation wage 1is

reduced.

A decrease in the search cost or an increase in
the Jjob offer probability will shift the V{(.)
function upward; the worker becomes more inclined
to search since the search reservation wage (k) is
increased. The effect on w* 1is negligible for
small values of CM and in the limiting case of
zero moving costs there 1is no acceptance wage
effect at all.

How 1is the required wage gain affected by the
worker's current wage? In Figure 3.2 two persons -
with identical moving costs - are compared, a low
wage worker (w = Ql) and a high wage worker
(w = Qz). Since V(w) is a convex function it is
clear that the low wage worker requires a higher
(relative and absolute) wage premium in order to

move.

3.2.2 Job Search and Migration Decisions

In the framework outlined above, a job change had
effects only on the wage rate. Search and moving
costs, for example, were the same for all prospec-
tive job changes. However, there are many situ-
ations in which mobility may affect the worker's
"search environment". Mobility involving geo-
graphic relocations is a case in point. Moving
costs may be substantial for the initial move to

the new region but negligible for Jjob changes
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Figure 3.2 Wage gains to mobility
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within the destination labor market. Likewise,

search costs associated with interlocal search
- search for offers at a distant labor market -
are presumably higher than costs related to local
search - search for offers within the worker's

local labor market.

The arguments sketched above suggest that prospec-
tive migrants should take into account the possi-
bility of improving future search opportunities by
an initial locational change. The extent to which
search opportunities can be improved will affect
the worker's migration probability through the "mi-

gration reservation wage", i.e., the wage offer
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that 1is sufficiently high to induce migration.
Consider a worker who is contemplating migration
to a pre-selected location. The costs associated
with interlocal and 1local search are denoted c

1

and Sy respectively; by assumption cy >y

Moving costs, CM' are related to the geographical
relocation; we assume that no Job transfer costs
are present for moves Dbetween Jjobs within the

prospective destination labor market.

The value of following an optimal policy for a

worker employed at w = w is given by the ex-

pression
V(w) = max {Ei%iEL; w - cy
(3.13)
15 -
Yy IFT é max{V(w): - C, + T{(w)}flw)aw}

where T(w) 1is the value of an offer from the
destination labor market. It 1is assumed that the
worker considers only two options; he may keep the
current job and receive w(l+r)/r or he may engage
in interlocal search. This presupposes that the
worker'!s current local labor market has an offer
distribution such that search does not pay there.
For simplicity, it is also assumed that the job

offer probability equals one (0=1).

Suppose that the searching worker receives an
offer, w, from the destination labor market which
is sufficient to induce migration. After migration
the worker has two options; he may keep the job or

continue to search. The expression for T(w) is



w(l+r)
—% w - ¢
r 2

T(w) = max |

(3.14)
1

Y1y

= j max {T(w); T(S)}f(S)ds}
0

where s 1is a dummy variable of integration. The
migration reservation wage, w;, is given as the
solution to

Viw) = —Cy * T(wﬁl) (3.15)

The worker will engage in local search at the
destination if his accepted wage falls below the
search reservation wage for this labor market. The

latter (k2) is given as the solution to

k2(1+r)

R S

(3.186)

l @
*1TFF é max {T(k,); T(s)}£f(s)ds

Since there are no moving costs for Jjob changes
within the destination labor market, any.  offer
above the current wage 1is acceptable and will

induce a local job change.

Figure 3.3 illustrates the problem. The V(.) func-
tion represents the value of pursuing external
search and T(+) is the value of undertaking local
search at the destination. The vertical distance
between T(+) and V(+) represents the improvement
of search opportunities associated with local
search at the destination, expressed as the in-
crease in lifetime income (for each Q) that would
accrue to a worker who at no cost were transferred

to the destination labor market.



- 53 -

The worker will pursue interlocal search for wage
offers below w;; in this region it holds that
viw) > T(w) - Cy+ Migration occurs if an offer
above w; is received; the net value of moving is
greater than the value of continued interlocal

search (V(w) < T(w) - CM).

In the example illustrated in Figure 3.3, the
migration reservation wage exceeds the worker's
current wage. This is perhaps the most likely case
but it is not necessarily true. For some values of
moving and search costs it may be optimal to

accept an offer below the current wage, thereby

obtaining access to the more favorable search op-

Figure 3.3 Job search and migration decisions
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portunities at the destination labor market. (This
is easily seen from Figure 3.3 by shifting the
T(+) function upward.) In fact, it may pay to quit
into search unemployment at the destination labor
market, especially if unemployment compensation is
available. (In Sweden, workers who have quitted
may receive unemployment compensation after a cer-

tain waiting period.)

An important implication from this analysis 1is
that the immediate wage gains to migration may
differ substantially from wage gains arising in

the longer term.

The probability of 1local search, conditional on

having moved, is given by

F(k2) - F(wl’;)

= > * =
P Pr(Searchl|w wm) T F(w;)

(3.17)

The expression is decreasing in w%; workers with
higher migration reservation wages are less likely
to engage in subsequent job search at the desti-
nation. For example, workers with high moving
costs - such as long-distance migrants - will set
higher migration reservation wages and will there-
fore end up with higher posi—migration wage rates

and weaker incentives for subsequent moves.

3.2.3 Imperfect Information about Nonwage Job
Attributes

Workers who are interested in utility-improving
job changes will take account of all aspects of
current and prospective jobs, including non-

pecuniary components. Several empirical studies
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have shown that nonwage 3job attributes are im-
portant determinants of quit rates. (See, for

example, Viscusi, 1979, and Bartel, 1982.)

Many nonwage Jjob attributes are not easily dis-
covered by Jjob searchers before acceptance de-
cisions are made. Workers may have to learn about
them by actually working on the job. This aspect
of the job matching process has often been
stressed in literature on labor mobility: "Volun-
tary mobility is essentially a form of job-shop-
ping by workers ..... Workers have great dJdiffi-
culty in Jjudging the attractiveness of a job by
talking it over in the company's employment
office, the only way to judge it accurately is to
work on it for a while. After a few weeks or
months of work, one can tell whether the job is
worth keeping. This explains why guits are most
frequent during the first few months of service
and diminish rapidly after that point." (Reynolds,
1951.)

In this section we will outline the‘ decision prob-
lem for a worker who is facing uncertainty about
nonwage attributes when the acceptance decision is
made.® The worker is employed at a particular
money wage, w. The job is alsoc associated with a
particular non-pecuniary attribute, z, measured in
the same units as w. The worker's full wage is

accordingly y = w + z.

A worker contemplating search is facing a known
wage offer distribution, f(w), and a conditional
distribution of nonwage attributes, g(z;w). We
assume that E(z) = 0 for all w. An offer is as-
sociated with an observable component, the money

wage, as well as an unobservable part, the nonwage
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characteristic of the Jjob. The worker may choose
to accept an offer or to refuse it; in the latter
case the offer expires immediately. In case the
worker accepts the offer and starts to work, the
nonwage attribute is immediately revealed. The re-
alized value of the full wage may well Dbe such

that continued search is considered.

The decision process is illustrated in Figure 3.4.

Figure 3.4 The decision process under imperfect
information about nonwage job attri-
butes

Accept
offer,

loyed
Emp_oy sample z

at y=ﬁ+§

Stop search

Refuse offer, <:

continue to
search

Period 1 Period 2

The worker's objective is to maximize his dis-
counted lifetime income, net of search and moving
costs. Let V(y) denote the value of pursuing an
optimal policy for the employed worker,

+ "
F —+ —b
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v(y) = max | 11%151; y - ¢ + T%f é max { V(y);
(3.18)

+ ? Viwtz)g(z;w)dz } £(w)dw}

-0

Cym

where c is the marginal search cost, CM the moving
cost and r the discount rate. For simplicity, it
is assumed that the range of z is such that quits
into search unemployment never will be considered.
Note that the term ;(1+r)/r is the present value
of keeping the current job (and thereby receiving

y forever).

It can be shown that there exists a unique solu-
tion to the functional equation (3.18) and that
V(§) is convex and increasing in ;. Again, the op-
timal decjsion process involves two critical wage
rates. The '"search reservation wage", first, is

given as the solution to

[ max { v(k); - C
0

k(1+r) _ . |

r 1+r M

(3.19)

+ ? Viwtz)g(z;w)dz | £(w)dw

-0

Clearly, at the full wage § = k the worker is in-
different between searching and keeping his cur-
rent job. Eq. (3.19) expresses this equality con-

dition.

The acceptance wage, w*, is given as the solution

to

viy) = - Cy *+ [ v(w*+z)g(z;w*)dz (3.20)

-
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where w* = w*(y). A sufficient condition for a

unique w* is that w and z are independent.?®

The Quit Rate

Consider a worker who has been hired at the wage
w = w but has not yet observed z. His probability
(ex ante) of quitting in period n + 1, conditional

on employment in n periods, is given by

k-w
[ [P(w*(wtz)) ] [1-F(w* (w+z))]g(z;w)dz
pr(Qln,w) = — -
° -w
] glz;w)az + | [F(w*(w+z))]n gl(z;w)dz
k-w -

(3.21)

where F(+) is the c¢.d.f. of w. Expression (3.21)
may require some explanation. The numerator has
three components. One of them is the probability
of searching; search continues if the worker ob-
serves a value of =z such that the full wage
falls below the search reservation wage, 1i.e.,
w + z < k. The probability of remaining a
searcher in n periods is [F(w*)]" and the prob-
ability of accepting an offer in period n + 1 is
1 - F(w*). The denominator is the sum of two
terms, the first being the probability of observ-
ing a value of z such that the search process is
terminated (i.e., w + z > k). The second term is
the probability of remaining as searcher in n

periods.

Inspection of (3.21) allows us to make the fol-

lowing claims:
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(i) If there are no nonwage attributes (i.e.,
z = 0 with probability one), then the
quit-probability is independent of n,

Pr(Qln,w) = 1 - F(w*)

(ii) If there is a distribution of nonwage attri-
butes, then, in general, the quit-prob-

ability is decreasing in n

oPr(Qln,w)
on

< 0
(iii) The quit probability in the presence of non-
wage attributes 1is 1in general approaching

zero as n increases

1im Pr(Qln,w) = 0
n>o

Claims (i) and (iii) are obvious; the proof of

claim (ii) is given elsewhere.®

The negative relationship between quit rates and
tenure has a straightforward intuitive interpreta-
tion. Workers who sample very 1low values of =z
will set low acceptance wages and therefore have
high quit rates. Workers with higher values of z
will select higher acceptance wages and therefore
quit at a slower pace. Those observed as having
long tenure will be those who have drawn high
values of z; hence their acceptance wages will be

higher and their quit rates lower.

The distribution of workers by tenure reflects an
underlying distribution of full wages. Nonwage
attributes, however, are in general only partially
observed and tenure may be used as a proxy for the

unobserved characteristics.
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The comparative static properties of the quit func-
tion are, 1in general, somewhat complicated. How-
ever, for n = 0 we can show that a higher money
wage unambiguously decreases the first-period quit
probability. A higher search cost as well as a
higher moving cost will also most likely reduce

the probability of quitting.

We conclude this section by noting that several
different explanations have been suggested for ob-
served empirical regularities between tenure and
quit rates. One of them is the specific human
capital hypothesis, according to which the gap
between the worker's current wage and his market

alternative increases with the length of the job.

Another interpretation relies on unobserved hetero-
geneity among workers. Since those who are in-
herently most mobile are most likely to show up
with short tenure, the "duration dependence" of
quit rates may reflect heterogeneity in unobserved

individual characteristics.

We have here suggested an explanation based on a
search theoretic framework expanded to account for
imperfect information about nonwage Jjob attri-
butes. Those attributes are often difficult to
observe prior to acceptance decisions; hence jobs
will be accepted (or refused) without full knowl-
edge of the value of offers. Conditional quit prob-
abilities, at given money wage rates, are de-
creasing as tenure increases. Workers who sample
favorable nonwage attributes are less likely to
quit and will therefore be disproportionately rep-

resented among those with long tenure.
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3.3 Mobility and Specific Human Capital

In the search models discussed above, a worker
could improve his earnings only through job
changes; the possibility of wage growth on the job
through investments in human capital was not taken
into account. Human capital theory becomes useful
for understanding mobility behavior when the dis-

tinction between general and firm-specific invest-

ments 1is introduced. General training increases a
worker's productivity in many other firms while
specific training, on the other hand, only affects

productivity in the firm providing the training.

Received theory suggests that workers pay the cost
of general training while investments in firm
specific human capital are shared by workers and
employers. The shared-investment view of specific
training rests on two basic arguments. On the one

hand, the worker has incentives to invest in

specific capital - accepting a wage lower than the
market alternative - if he later receives a return
on this investment, i.e., 1is paid a wage higher

than he would have received had he not undertaken
the training. The employer, on the other hand, is
willing to pay for specific training if the cost
can be recouped in subsequent periods in the form
of a wage rate below the trained worker's marginal

product.

The principal turnover hypothesis implied by this
framework is that layoff and quit rates are de-
creasing functions of the firm's and the worker's
shares of specific capital (Becker, 1975). Exam-
ples of models explaining the sharing pattern are
found in Parsons (1972) and Hashimoto (1981). The
basic hypothesis is challenged in a paper by
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Mortensen (1978). He explores the idea that the
worker and the employer follow joint wealth maxi-
mizing strategies, and it is shown that the turn-
over rates in this case are independent of the

wage rate.

In what follows we will ignore the sharing issue
and provide a brief discussion of the interrela-
tionships between on-the-job search and invest-
ment in specific capital. We will essentially out-
line the basic elements of a model presented by
Jovanovich (1979). BAmong the assumptions of this
model 1is that all search and training costs are
borne by the worker. The worker's intensity of
search determines the rate of arrival of wage
offers. A fraction of available time is devoted to
on-the-job search, another fraction to on-the-job

training.

A worker's productivity on a particular Jjob re-
flects the amount of "“total match capital"”, which,
in turn, determines the wage rate. Total match
capital consists of two parts, the quality of the
employer-worker match as well as the stock of
specific human capital. The quality of the match
differs across different employers and, by assump-
tion, there is "a nondegenerate distribution of a
worker's productivity across different employers"”

(Jovanovich, 1979).

By engaging in on-the-job search, the worker may
improve his wage by achieving a better match. A
quit decision is made when the improvement of the
quality of the match exceeds the amount of
specific capital; the latter is not transferable

to the new firm.
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A worker whose objective is to maximize lifetime
income has two control variables at his disposal,
the search intensity and time devoted to on-the-
job training; the former determines the arrival of
new offers, the latter controls the growth of
specific capital. Since a quit decision implies
loss of all specific capital, it is clear that the
quality improvement of the match must be greater,
the greater the stock of specific capital is (in

order to motivate a job change).

Several predictions emerge from this framework.
One implication is that "investment in human capi-
tal is reduced (at all levels of human capital) by
the possibility of changing Jjobs". (Jovanovich,
1979.) It can also be shown that time devoted to
search decreases with a better match or more spe-
cific capital (or, put differently, the search in-
tensity decreases with total match capital, which

determines the wage rate).

Another implication 1is that quit probabilities as
functions of tenure are lower for those who are
well matched because those who are well matched
spend less time searching for alternatives, and
when they receive offers they are less likely to
accept them. Under additional assumptions it can
be shown that the quit probability declines with
tenure. Another finding is that the proportion of
time devoted to search displays a monotonic de-

crease over time.
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3.4 Migration and Family Ties '
3.4.1 Private Gains versus Family Gains

So far we have paid no attention to interactions
between different family members. This simplifi-
cation 1is probably acceptable as a first approxi-
mation for workers engaged in search within their
local labor markets. For a husband who attempts to
maximize income, the wage rate of his wife has no

obvious relevance for his local search behavior.

If the objective is to maximize a family utility
function where the leisure of each spouse enters
as argument, Jjob search may interact with leisure
through the time budget constraint. It is conceiv-
able that a realistic model should take into ac-
count interaction between family members even if
the search activities are restricted to the local
labor market. We will, however, ignore this possi-
bility and focus on situations involving migration
to new destinations, where interactions between

family members are much more obvious.

In the following discussion we will also ignore
search behavior and assume that families move when-
ever this decision involves a net income gain.’
For a two-person husband-wife family this decision

rule may be written as

G =G, +G, >0 (3.22)

where G is total family income gain and Gi is the
gain for spouse i. Each spouse faces a distri-
bution of prospective migration gains. For
simplicity, it is assumed that G; ~ N(ui, oi). The

covariance term is denoted oyp°
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Consider, first, the probability of migration for

the single individual i. This is

pr(G, > 0) =1 - F(2,) (3.23)
i i

where F(+) is the standardized cumulative normal

d i i VI L.
ensity function and Z; ul/ol

The mean of the distribution of family gains is

W=y + o whereas the wvariance 1is given by
02= c§+ c§+ 2012. Hence, the probability of family

migration is

Pr(G > 0) =1 - F(2) (3.24)

2 )1/2
+
272912

where 7 = -(ul+u2)/(Of+U
In general, expression (3.24) will differ from
expression (3.23); hence, marital status per se
has effects on the probability of migration. Con-
sider, as a first example, a situation when two
persons with identical and indepi;denz dis-

By Ul = 02 and

tributions are paired (i.e.,

012 = 0.

41

We have then

. - —Zui _ —ui/2
~ 2.172 ci
(201)

or %/Zi = /2 = 1l.4. Suppose that 10 percent of the
individuals move when separate. As family members
their migration probabilities will be much lower;
in this example the probability of family mi-
gration equals 0.035.
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It 1is possible to have family migration prob-
abilities exceeding the individual probabilities,
but under realistic assumptions married persons
are less likely to migrate simply for '"probabil-

istic reasons".

As another example, assume that female migration
gains are a fixed fraction, 3, of gains to men,

i.e., G, = 6G,. This implies p = (1+R)ﬁ_ and 02 =
(1+52)0§ 12 = 0). The probability of

family migration is determined by the value of

(assuming o

B —(1+,e)ul ~ (1+B)Zl 172

= g

2, 2,1
((1+p)0?)

_ TR, i)
(140 2) LR s

Clearly, Z > Zl for £ > 0; . the probability of
family migration is lower than the probability of
moving for a single person. (In this example, we
have Z1 = Z2 and consequently both men's and
women's migration rates are reduced when married.)
An equalization of experiences Dbetween husbands
and wives - in the sense of an increase in B8
towards one - will decrease the probability of

family migration.

In conclusion of this section there are two points
to emphasize. We have noted that family formation
itself may reduce the probability of migration,
even 1if the underlying migration propensities of
the individual family members are unchanged. (The
"probabilistic interaction" we have illustrated
may be reinforced by higher moving costs for hus-
band-wife families; the presence of children is an

obvious example.)
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We have also seen that equalization between family
members with regard to prospective migration gains
will affect the probability of family migration.
Under assumptions that appear reasonable, mi-
gration rates will fall. A stronger labor force
attachment on part of women may therefore reduce
migration propensities, to the extent that an
equalization of work experience involves an equal-

ization of gains from migration.

Empirically the relationships between changes in
work experience and changes 1in gains from mi-
gration are not very well-defined. Labor supply
and migration are Dboth endogenous variables and
presumably affected by approximately the same set
of exogenous variables. A strong labor force at-
tachment on part of the wife may reflect success-
ful labor market search; she is permanently work-
ing because she has found an attractive Jjob with
a relatively high wage rate. This suggests that
one should focus on actual as well as potential
wage rates rather than labor force status per se;
if wage data are lacking the latter variable may

be interpreted as a crude proxy for wage levels.

3.4.2 Migration and Female Labor Supply

In the previous section the focus was on families
attempting to increase total income through mi-
gration. The more common approach in studies of
family labor supply assumes that each family maxi-
mizes a utility function in which leisure among
the spouses enters as arguments. In the following
section we will use a simple parameterized model
to illustrate how interactions between family mem-

bers affect household migration decisions. A point
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of departure is the popular view that the growth
in female labor force participation ratios will
reduce family migration probabilities. Will fac-
tors that tend to increase female labor supply
simultaneously decrease the probability of 1lo-

cational changes?

Consider a two-person household acting as a single
decision unit and attempting to maximize a family
utility function. The husband's working hours are
exogenously given whereas the wife's labor supply
responds positively to higher wage rates. For il-
lustration, consider the Cobb-Douglas utility func-

tion

U = ban2 + (1-b)any . (3.25)

where L2 is the wife's 1leisure and Y 1is total

income. The latter, in turn, is given as

Y = Hyw o+ (T-Lz)w2 (3.26)

where ﬁl is the husband's working hours and Wy his

wage rate. T 1is time endowment and W, is the

wife's wage rate. Maximizing (3.25) vyields the

wife's leisure demand as

bYF
L, = — (3.27)
2 w
2
where YF is full income, i.e., YF = Tw2 + lel.

The corresponding indirect utility function is
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VvV = Db' + anF - binw (3.28)

where b' = banb + (1-b)in(l-b).

Consider a family who is contemplating a move to a
new location. Alternative offers are available at
this prospective destination. Suppose that the
family in each short period draws a Jjoint offer
(wl, w2) from a bivariate lognormal distribution.
Let Vs denote the indirect utility associated with
the spouses' current jobs and location. The con-
dition for moving, in the absence of moving costs,
is

Vm - VS > 0

where an is the indirect utility associated with

moving.
The family migration probability is then

pr(Move) = Pr(v > VS) (3.29)
where V_ is a stochastic variable and Vs is a pre-

determined constant.

Expression (3.29) has no simple explicit counter-
part. We can, however, perform simulation exper-
iments 1in order to illuminate how the migration
probability is affected by changes in the pa-
rameters of the problem. An increase in female
labor supply can be introduced by changing (cur-
rent and expected) female wage rates or Dby
changing the parameter b of the utility function;
a lower value of b iwmplies an increase in hours
worked.
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We have chosen parameters in order to obtain
"reasonable" estimates of hours worked per week
among women. In particular, we have ﬁl = 40 and T =
168. We have assumed that average wage rates are
those reported by workers in the Level of Living
Survey of 1974. For b = 0.60, these assumptions
imply H, = 36, whereas b = 0.70 implies H, = 14. It
may happen that certain offers induce nonpartici-
pation (if the husband receives a "very high" offer

and the wife gets a "very low" offer).

Table 3.1 shows simulated migration rates under
different assumptions about initial wage rates and
parameters of the utility function. The variance
of the wage distribution was set equal to the
estimated variance of log wage rates in the Level
of Living Survey of 1974 and the spouses' offers

were assumed uncorrelated.

Table 3.1 Simulated family migration rates.
Cobb-Douglas utility function

‘171=(2/3)LL1 V_Vlzul Y1=1.5u1
w2=(2/3);12 w2=u2 w2=l.5|,12
b = 0.5 0.96 0.56 0.08
b = 0.6 0.96 0.60 0.09
b = 0.7 0.96 0.58 0.11

Note: ;i is the assumed initial wage for spouse i

and My (uz) is the geometric mean of the wage

distribution for men (women) according to the
Level of Living Survey of 1974. The variance of
the distributions was also set equal to the esti-
mated variance of the distribution of (log) wage
rates in the Level of Living Survey.
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The basic conclusion emerging from the simulations
is that the probability of family migration is
largely unaffected by the wife's attachment to the
labor market. This conclusion holds also when
changes in female labor supply are induced by
changes in wage rates. The results underline the
need to Dbe cautious about ‘"effects" of female

labor supply on migration behavior.

3.5 Concluding Remarks

We have provided a Dbrief exposition of how a
worker's search and mobility decision may be ana-
lyzed by means of search theory. A variety of
search models exists and only few of them have
been discussed in this chapter. It should be noted
that the search theory framework does not provide
the  empirical analyst with any straightforward
functional form; its role is primarily to serve as
a guide in the selection of explanatory variables.
What conclusions, then, can be drawn in this re-

spect?

First, we have identified several ways in which
changes in job availability may affect search and
mobility decisions. When the labor market im-
proves, more workers will engage in job search.
Simultaneously, workers undertaking search will
find that job offers arrive more frequently. This,
in turn, induces them to be more choosy in their

acceptance decisions.

An improvement in labor market conditions may have
important indirect effects on mobility rates
through increasing the flow of new hires. Moving

to a new job or a new location is like a lottery
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because not all job characteristics are known when
acceptance decisions are made. A labor market im-
provement will increase the number of employed
workers with short tenure; hence, more workers
will be exposed to various "shocks" as they learn
about the characteristics of their jobs. A series
of Jjob changes is 1likely to occur during a job

matching process of this nature.

Other determinants of mobility are related to
search costs, moving costs and the wage rate, and
non-pecuniary aspects of the worker's current Jjob.
The worker's age is also important, although this
has not been dealt with in this chapter. As -a
searcher approaches the end of the 1labor force
career, the period over which moving costs can be
recovered 1is declining. At some period in time,
the expected returns to search will be too low
to motivate continued search. Typically, young
workers are likely to be engaged in search to a

much greater extent than older workers .8



4 JOB SEARCH AND QUIT BEHAVIOR:
THE EMPIRICAL PICTURE

4.1 Introduction

This chapter provides an empirical picture of pat-
terns of job search and quit behavior in the Swed-
ish labor market. The basic analysis views search
and quit decisions as determined by (i) personal
characteristics, (ii) job characteristics and

(iii) labor market characteristics.

An important objective is to illuminate the causes
underlying the secular decline in quit rates, as
displayed in Chapter 2. Is it the exogenous deter-
minants of mobility that have changed or is it the
worker's response to these determinants? 1In the
latter case we may talk about structural shifts in

mobility behavior.

The plan of the chapter is as follows. In Section
4.2 we present a descriptive overview of how on-
the-job search varies over the life cycle and the
business cycle. Of particular interest is whether
the decline in quit rates and Jjob mobility is
associated with a similar decline in the probabili-

ty of searching for new Jjobs.

Section 4.3 includes econometric analyses of quit
rates in Swedish industry. We eXxplore aggregate
time series as well as pooled cross-section and
time-series data for manufacturing plants. By
using the latter data source it 1is, among other

things, possible to show -how gquit behavior is
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affected by changes in the worker's own wage com—

pared to the market alternatives. The importance
of some other characteristics of the plant and the

regional labor market is also illuminated.

The analysis in Section 4.4 is based on data from
the Level of Living Surveys of 1968, 1974 and

1981. The focus here 1is on quit intentions, as

reported by the respondents. Several determinants
of quit intentions, related to characteristics of
the worker and his environment, are identified. A
comparison of estimated functions for 1968, 1974
and 1981 makes it possible to examine behavioral

shifts over time.

4.2 Oon—-the—Job Search over the Business Cycle
and the Life Cycle

The Swedish retrospective labor force surveys, per-
formed in February each year, provide some infor-
mation about on-the-job search. A person answering
"yes" to the question "Did you some time last year
seek a new job while employed?" may be classified
as an on-the-job searcher. Aggregate search rates
can be computed for different groups in the labor
force to give a descriptive account of trends,
cyclical fluctuations and 1life cycle character-
istics of on-the-job search. Unfortunately, there
are no data available showing the .intensity of

search among those engaged in on-the-job search.

First, consider the cyclical patterns. Does on-the-
search fluctuate with the availability of job open-
ings? Figure 4.1 displays the development of on-
the-job search during the 70s. The message sup-

ported by the figure is that an increase in job
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Figure 4.1 on-the-job search in Sweden, 1970-82
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————— Percent engaged in some on-the-job search
among persons employed at least one week
during the year.

Percent engaged in some on-the-job search
among persons employed all weeks during the
year.

Source: The retrospective labor force surveys
(scB).
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availability will induce more workers to engage in
on-the-job search (cf. the display of vacancy
rates in Figure 2.6). The search rates peak during
the years 1970, 1974 and 1979 and reach their
troughs during the recession years 1972 and 1977.

The pro-cyclical fluctuations of search fregquen-
cies have a straightforward economic interpret-
ation. When the probability of finding a job offer
is increasing, the expected return from search is
increasing as well and more workers will be pulled
into the pool of job searchers. This prediction
from basic search models appears thus to be con-

sistent with the Swedish experience.

It is notable that the search frequencies display
no downward trend, in contrast to various measures
of actual Jjob mobility (see Chapter 2). In fact,
there is an upward trend for the aggregate search
rate (the fraction of searchers among those employ-
ed at least one week during the year). A closer
inspection of the data shows that the upward trend
is due to the behavior among individuals with less
than permanent labor force attachment (persons
being in the labor force during only a part of the
year). Among the permanent labor force partici-
pants - without unemployment experience - there is
no visible trend in the probability of searching,

as is displayed in Figure 4.1.

Turning, next, to the 1life cycle characteristics
of on-the-job search, we present search rates by
age and sex in Table 4.1. Marked age-patterns are
present; around 20 percent of young workers report
some on-the-job search activity whereas only
around 5 percent of workers 50 years old are en-

gaged in search.
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Table 4.1 on—-the-job search by age and sex,
197082

(Pexrcent searching while employed)

Age 1970 1972 1974 1977 1980 1982
Men

16-19 10.4 13.3 12.2 15.4 12.4 11.5
20-24 14.2 14.3 23.0 17.5 21.8 18.6
25-34 19.3 13.9 17.3 14.1 18.2 15.4
35-44 10.5 8.6 8.1 7.7 10.4 10.2
45-54 7.4 5.1 5.7 4.3 5.6 4.4
55-64 4.4 2.1 3.2 2.5 2.8 2.3
65-74 2.3 0.8 1.1 - 1.4 1.9
Women

16-19 14.8 13.2 24.6 21.0 19.4 17.1
20-24 15.0 13.3 19.4 16.6 21.0 24.3
25-34 10.7 9.2 10.7 10.3 12.3 12.4
35-44 6.3 7.7 7.6 8.3 8.4 8.8
45-54 7.7 3.6 4.5 4.4 5.1 4.1
55-64 2.8 3.1 1.9 2.8 1.3 2.3
65-74 0.8 - - - 1.3 -

Note: The figures refer to the fraction of workers
engaged 1in on-the-job search among persons em-
ployed at least one week during the year.

Source: The retrospective labor force surveys

(scB}.

The life cycle patterns of on-the-job search are
consistent with several different interpretations.
First, there is 1likely to be an effect associated
with specific capital; age 1is correlated with
tenure and an increasing length of tenure implies
a larger expected loss of firm-specific human capi-
tal if the worker quits. Hence, the expected gains
from search are lower to the older workers.
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In addition to human capital specificity, there
are other age effects to consider. First, mobility
costs are likely to increase over the life cycle.
Second, a higher age means a shorter payoff period
for mobility investments; job search will there-
fore be less 1likely to yield a positive (net)
return to older workers. Third, older workers have
typically higher wages than young workers, partly
because of previous investments in search (and
human capital). Life cycle wage improvements mean
that workers are approaching the critical "search
reservation wage" at which continued search no

longer pays.

4.3 Determinants of Quit Rates: Evidence from
Establishment Data

4.3.1 Quit Rates in Aggregate Time Series

The descriptive overview in Chapter 2 indicated
substantial variations in yearly quit rates during
the past 50 years, ranging from 5-10 percent in
some years during the 1930s to 50-60 percent imme-
diately after the two world wars, The quality of
these data are perhaps questionable, although the
sources and directions of possible errors are un-
known. We have not used the long yearly time
series in any regression analyses. Data quality
issues aside, we simply lack infeormation on cru-
cial explanatory variables for this long period.

Yearly data are also 1likely to be inferior to
quarterly or monthly data when we are interested
in the dynamics of quit behavior, especially the
role played by "job disappointments" among recent-
ly hired workers. In this section we will there-
fore estimate quit functions on monthly data.
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As was discussed in Chapter 3, the quit probabili-
ty is affected by, inter alia, the worker's cur-
rent wage relative to the alternatives, the non-
wage characteristics of the Jjob and the job offer

probability. The choice of vacancy rates to ac-

count for variations 1in offer probabilities 1is
self-explanatory; it 1is assumed that workers have
accurate information about vacancy rates, which
allows us to ignore the distinction between actual
and expected numbers. We also include the unemploy-
ment rate, since a larger number of unemployed
searchers will make firms more choosy in their
hiring decisions, thus reducing the searcher's
probability of receiving an offer from a found

vacancy.

The third main variable included in the quit func-

tion 1is the lagged new hire rate, capturing the

fraction of workers with short length of tenure.
There are basically two arguments involved. First,
the theory of firm-specific human capital suggests
that prospective mobility gains are decreasing
with tenure. Second, we expect that job acceptance
decisions are taken under 1imperfect knowledge
about nonwage job attributes. Recently hired
workers may therefore search because the nonwage
components have just been revealed to them and
they find themselves exposed to negative sur-

prises.

The basic quit model to be estimated on monthly
time-series data is

in QRt = Tq + ay in VACRt_l + a, in URt—l

+ aIvy An HRy 3 + ey (4.1)



where
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UR

HR

B
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= quit rate (blue-collar workers in

mining and manufacturing). Source: SCB.

= vacancy rate in industry, lagged one
month, and defined as VACR, ;| = 100 -
(Vt—l+IVt—l/Nt—l)' where V is the stock
of unfilled vacancies in manufacturing
work, IV the flow of new vacancies and N
the number of employed workers. Sources:

AMS and SCB.
= unemployment rate, lagged one month,

for industrial workers (manufacturing

work). Source: SCB.

= lagged new Thire rate (blue-collar
workers in mining and manufacturing).
Source: SCB.

= stochastic error term.

estimating equation we add three addi-

tional variables:

(1)

(ii)

a dummy for the employment security legis-
lation introduced in July 1974 (LAS).!

This legislation requires that "last in-
first out" should be the basic 1layoff
rule. The expectation, therefore, is that
workers have Dbecome 1less inclined to
change jobs since 1974, since job mobility

implies the loss of seniority,

a trend variable that captures secular

movements of omitted variables (TIME),
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(iii) a variable taking account of unexpected

wage inflation. This variable, w/wS, is

obtained by dividing the actual wage rate
for workers in mining and manufacturing
with the expected wage level, the latter

given by a simple adaptive formula:

12 \
e t-1
WS W L v, ——————) (4.2)
t t-1 i=1 i wt-l—i
12 12
where © vy, = (1/78) « 1 (13-i) =1,
. i .
i=1 i=1

implying that wage inflation is forecasted
on the basis of a l12-month distributed lag

of past wage changes. Source: SCB.

The rationale for the last variable is that
workers will compare current wages to the market
alternatives. Wage increases thought of as particu-
lar to the firm rather than general will make the
worker less inclined to search.? Workers are pre-
sumably better informed about their current wage

rates than about available wage offers.

The results of various estimations are displayed
in Table 4.2. Vacancies, unemployment and recent
new hires appear to explain most of the variation
in quit rates. The estimations also reveal a nega-
tive and significant trend-coefficient, whereas
unexpected wage inflation and the LAS-dummy show
up with unstable coefficients. The trend variable
has no specific interpretation in these esti-
mations; it simply acts as a proxy for omitted
variables. The instability of the LAS-coefficient
indicates that the emphasis placed on tenure in

the employment security legislation has not pro-



Table 4.2 Ouit functions, blue—collar workers in mining and manufacturing.
Monthly data, 1969.4-1977.10
(t-ratios in parentheses)
(1) (2) (3) {(4) (5) (6) (7)
Constant 1.186 1.292 1.396 1.190 1.306 1.350 1.339
(2.845) (3.105) (3.621) (2.805) (3.075) (3.517) (3.422)
n VACRt 1 0.293 0.298 0.246 0.295 0.302 0.223 0.219
- (2.626) (2.701) (2.382) (2.579) (2.674) (2.153) (2.063)
in URt—l -0.067 -0.107 -0.146 -0.066 -0.106 -0.129 -0.130
(-1.607) (-2.273) (-3.434) (-1.560) (-2.219) (=2.951) (-2.931)
LAn HRt—' 0.421 0.371 0.287 0.419 0.367 0.295 0.298
1 (3.614) (3.127) (2.571) (3.527) (3.025) (2.662) (2.638)
LAS -0.050 -0.050 0.056 0.057
(-1.742) (-1.740) (1.513) (1.516)
TIME -0.002 -0.003 -0.003
(-4.170) (-4.045) (-4.022)
2 (w/w) -0.038 -0.106 0.101
(-0.063) (-0.178) (0.185)
Dw 1.49 1.60 1.88 1.48 1.58 1.89 1.91
R2 0.95 0.95 0.96 0.95 0.95 0.96 0.96

Note: Monthly turnover data collected according to uniform principles are avail-
Vacancy data during the late seventies are somewhat trouble-
successive introduction of compulsory registration of vacan-
not alter the

able since 1968.
some due to the
cies. Extending the estimation period beyond 1977 did,

basic results.

however,

8 -
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duced any marked shift in quit behavior. Given the
fact that 1layoffs were also governed by tenure
rules before this legislation, these results are

hardly unexpected.3

The estimated distributed lag pattern for new
hires 1is showh in Table 4.3. The length of the
lags was chosen after some experiments, where the
criteria were (i) minimum standard error, and (ii)
positive lag coefficients. The mean lag is lo-
cated around two months and the lag sum is (rough-
ly)~ in the interval 0.3-0.4. The interpretation of
the latter figures is that a 10 percent increase
in hirings implies a final effect on quits of
about 3-4 percent. Since

o2n QR 0OR, HR,

oin HR__; DOHR__, ~ OR_

holds by definition, we can focus on the deriva-
tive QR /0HR ;. -1
then interpret the 1lag coefficients as follows:

assuming HR ~ OR, - We can
Hiring 100 new workers will, after 2-3 quarters,

increase the number of quits by 30-40 workers.

What is then captured by the trend variable? One
obvious candidate is the age of the work force; a
decreasing fraction of young workers should pro-
duce a downward trend in quit rates. However,
there appears to be no empirical support for such
an age-hypothesis. According to the Swedish labor
force surveys, the proportion of young workers
(age 16-24) in manufacturing work has been stable
around 20 percent during the 1960s as well as the
1970s. The fraction of teenagers (16-19 years old)
decreased slightly during the 60s but remained
roughly constant during the 70s.
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Table 4.3 The effect of new hires on quit rates
— estimates of distributed lag coeffi-
cients

(t-ratios in parentheses)

Eq. (1) Eq. (3) Eq. (7)

v_, 0.079 0.078 0.098

(1.527) (1.644) (1.966)

v_, 0.075 0.063 0.074

(2.242) (2.053) (2.313)

V_4 0.069 0.049 0.053

(3.293) (2.510) (2.646)

V_y, 0.061 0.037 0.036

(3.825) (2.373) (2.261)

V_s 0.052 0.027 0.022

- (3.150) (1.644) (1.309)

V_g 0.041 0.018 0.011

(2.416) (1.068) (0.649)

v_4 0.029 0.010 0.004

(1.934) (0.712) (0.266)

v_g 0.015 0.004 0.000

(1.621) (0.487) (0.031)

Sum 0.421 0.287 0.298
Mean Lag 2.59 1.96 1.53

Note: The coefficients are estimated by the Almon-
technique (2nd order polynomials with end-point
constraints).
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4.3.2 Quit Rates in Manufacturing Plants:
Micro Data

We now turn to an analysis of quit rates by using
a more informative data set pertaining to individ-
ual plants in engineering industry®. The focus is
on quarterly quit rates during 1975-77, and the
total number of plants in the sample is 642. If we
account for lags and exclude missing values (e.g.,
plants with no employed workers during a parti-
cular quarter), the final sample is reduced to

about 5000 observations.

To the set of explanatory variables we now add

plant size and the fraction of women in the firm's

work force. Plant size may be seen as a proxy for
working conditions, as they are perceived by the
employees. As 1is shown in Table 4.4, there is a
striking positive association between plant size
and a number of adverse job characteristics. Thus,
the total compensation for employees at given
money wage rates would appear to be lower in large

plants.

Oon the other hand we could argue for beneficial
"internal labor market effects" in large plants.
Workers in large plants have access to a wider
choice set of available Jjob offers; they can
search in the external labor market, but also
- presumably at very low costs - in an internal
labor market, which may be fairly differentiated.
Employment in a large plant may enhance the
worker's search productivity, i.e., the probabil-
ity of finding an offer at given search efforts.
This effect tends to reduce external mobility in
large plants, thereby offsetting the "working con-

ditions effect". Unfortunately, the current data



Table 4.4 Nonmwage job-characteristics by plant size in private industry

Percent yes-—-answers

Number of Assignment of Assignment of
employees Hectic working hours breaks
at the Deafening Hectic Monot- and No Great No Great
establish- noice onous monot- influ- influ- influ- ~ influ-
ment constantly onous ence ence ence ence
1- 4 6.8 51.1 12.9 4.4 40.5 31.7 28.0 39.0
5- 14 9.8 60.4 17.5 7.4 49.5 20.5 36.4 32.0 !
15- 24 14.0 68.1 18.2 12.0 50.3 24.3 40.3 32.2 @
25- 49 15.6 66.6 25.0 15.0 59.4 15.8 44.7 24.3 |
50- 99 16.6 59.2 27.7 15.9 65.2 12.4 48.3 19.8
100-199 19.6 59.9 26.0 16.1 64.1 13.5 48.8 23.7
200-499 26.7 63.6 32.4 20.7 68.0 9.7 55.5 17.8
500-999 27.1 57.0 29.3 18.7 72.9 9.2 46.0 25.3
1000- 28.6 53.5 26.9 16.6 75.1 5.6 54.8 14.0

Source: Yearbook of Environmental Statistics, 1978 (SCB).
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set does not allow separate estimates of the two
effects since no direct information on nonwage

job attributes is available.

The "fraction of women" variable controls for dif-
ferences in 1labor force attachment across the
firms' work forces. The expectation 1is that women
are more likely to quit due to their primary re-
sponsibility for household work in general and

childbirth in particular.

The theoretical presumption is that an increase in
the worker's current wage will reduce the probabil-
ity of quitting, while a rightward shift of the
relevant wage-offer distribution will increase it.
An important issue, then, is how to represent the
wage-offer distribution. Needless to say, data on
actual offer distributions are nonexistent, forc-

ing us to rely on observed wage distributions.

We have used the average wage rate for industrial
workers (w®), The maintained hypothesis is that
quit rates are unaffected by equiproportionate
changes in the firm's own wage (w) and the average

. a .
wage; hence the relative wage, (w/w-), is used as

explanatory variable.

The set of exogenous variables also includes dum-
mies for so-called H-regions, reflecting the

degree of urbanization of the local labor markets.

The assumption is that vacancies are more easily
located in urban areas because the search produc-

tivity is improved.® The H-regions are:

H1 Stockholm (including suburbs and neighboring

municipalities)
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H2 Goteborg and Malmd (including suburbs and-

neighboring municipalities)

H3 Municipalities with more than 90 000 inhabit-
ants within a radius of 30 kilometers

around the center

H4 Municipalities with more than 27 000 inhabit-
ants and less than 90 000 within a radius
of 30 kilometers and with more than 300 000
inhabitants within a radius of 100 kilo-

meters

H5 Municipalities with more than 27 000 inhabit-
ants and less than 90 000 within a radius of
30 kilometer and with less than 300 000 in-

habitants within a radius of 100 kilometers

H6 Municipalities with less than 27 000 inhabit-
ants within a radius of 30 kilometers

around the center

The (grouped) data call for an estimation proce-
dure that accounts for heteroscedasticity. The
quit equations have been estimated by weighted
least squares (WLS), using the number of employed
workers as weights. There may also be a case for
instrumenting the wage rate in the quit regres-
sion, since firms may adjust wages in order to
influence quits. This possible source of simul-
taneity bias is, however, not easily removed given
the lack of suitable instrumental variables in the

actual data set.’

The estimated quit functions are displayed 1in
Table 4.5. Of particular interest is the response

to relative wages. Are firms that offer higher
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Table 4.5 Estimated quit functions. Pooled
cross—section and time-series data,
1975.1v-1977.1V. Establishment data
for the engineering industry. WLS—-esti-
mates
(t-ratios in parentheses)

Dependent

variable OR OR n QR An QR

Constant 4,335 1.793 1.212 0.683

(11.69) (7.545) (15.79) (14.67)
an(w/w®) -2.537 -3.289 -1.089 -1.264
(-3.219) (-4.204) (-6.906) (-8.127)

2n(VACR/UR) 0.310 0.298 0.114 0.108
(2.919) (2.793) (5.414) (5.150)

HR_l 0.214 0.215 0.035 0.035
(17.87) (17.890) (8.017) (14.40)

HR_2 0.052 0.052 0.015 0.015
(4.617) (4.630) (14.50) (6.420)

HR_3 0.050 0.051 0.015 0.015
(4.691) (4.808) (6.453) (7.099)

Fraction -0.003 -0.004 -0.001 -0.001

women (-0.722) (-1.150) (-1.022) (-1.978)

H1 0.282 0.451 0.024 0.077

(1.524) (2.430) (1.761) (2.125)

H2 0 0 0 0

H3 -0.463 -0.333 -0.128 -0.099

(-2.970) (-2.134) (0.657) (-3.253)
H4 -0.662 -0.438 -0.168 -0.108

(-3.779) (-2.540) (-4.211) (-3.217)
H5 ~-0.880 -0.654 -0.248 -0.183

(-3.140) (-2.345) (-4.885) (-3.339)
H6 -1.248 -0.886 -0.189 -0.118

(-3.430) (-2.463) (-4.483) (-1.619)
in (Number -0.314 - -0.067 -

of workers) (-7.940) (-2.559)

continued



Table 4.5 Continued . -
Dependent

variable OR QR 2n QR 2n QR
SIZE 1 1.952 1.057
(1-24) (3.568) (6.093)
SIZE 2 0.770 0.350
(25-99) (3.210) (6.285)
SIZE 3 0.566 0.068
(100-499) (4.571) (2.783)
SIZE 4 0.260 -0.001
(500-999) (1.799) (-0.025)
SIZE 5 0 0
(1000-)

Sample size 5 205 5 205 3 634 3 634
R? 0.193 0.189 0.288 0.291

Note: Seasonal dummies for quarters II, III and IV
are also included. The vacancy rates, capturing
initial stocks plus inflow of new vacancies, refer
to counties (1ldn) whereas unemployment rates refer
to A-regions (aggregates of communes within the
counties).

wages ‘"rewarded" by lower quit rates? The answer
according to the estimations is affirma-
tive; the wage elasticities are 1located in the
interval between -0.5 and -1.8 The particular esti-
mates should, however, be taken with care. We
have, for example, not controlled for age differ-
ences among the plants' work forces. We suspect
that this source of omitted variable bias has
resulted in estimated wage elasticities that are

too high (in absolute value).

Another basic mechanism for labor reallocations
works through job-rationing constraints. Firms can

attract more labor - at given wage offers - simply
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by opening up more vacancies. The third row in the
table 'shows that workers are indeed responsive to
such changes; quit rates are increasing with the
state of excess demand in the regional labor
market. This finding confirms the results from the

aggregate time series.

Among other results, we observe that the fraction
of women appears to have negligible effects on
quit rates. Workers with short length of tenure
have, however, much higher quit probabilities. The
estimated coefficients 1in the first column of
Table 4.5 are approximately interpretable as fol-
lows: A firm that hires 100 workers in a certain
quarter will lose 20 of them the following quar-
ter, and an additional 10 in the next two quar-
ters. Roughly the same pattern is revealed by the
other estimates in the table. The results are,
moreover, fairly consistent with the estimation
results based on aggregate monthly time-series
data. Including an additional 1lag term for new
hires (and 1limiting the estimation period to
1976.1 - 1977:1V) did not produce a significant

coefficient for this new variable.

Turhing, next, to the importance of the labor
market's degree of urbanization, it is noteworthy
that the densely populated regions (i.e., H-re-
gions with 1lower numbers) have substantially
higher (standardized) quit rates. The regional d4if-
ferences are displayed in Figure 4.2 (based on the
second column in Table 4.5). The unstandardized
differential between quit rates in H1 and H6
(roughly Stockholm versus sparsely populated areas
in northern Sweden) is above 12 percentage points
on a yearly basis. Controlling for differences in

relative wages, excess labor demand, sex composi-
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Figure 4.2 Variations in yearly quit rates by
type of region, unstandardized and
standardized
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tion and plant size reduces that differential to
about 5 percentage points. A substantial part of
the regional variations in quit rates are apparent-
ly due to inter-regional differences in various
quit determinants other than the degree of
urbanization, in particular the tightness of the
labor market. However, a ‘'"pure" region effect
seems to remain, consistent with the search effi-

ciency hypothesis mentioned above.

A final observation deals with the role of plant
size. A quite pronounced inverse relationship be-
tween quit rates and plant size 1is uncovered by
the estimations. As 1is displayed in Figure 4.3,
the unstandardized quit rate differential between
"small" plants (less than 25 workers) and "large"
plants (more than 1000 workers) amounts to more
than 12 percentage points (on a yearly basis).
Standardizing for the other quit determinants re-
duces this differential to about 8 percentage
points. The "internal labor market effect" clearly

dominates the "working conditions effect".

This relationship Dbetween quit rates and plant
size has implications for the downward trend in
quit rates. The number of blue-collar workers per
plant was 46 in 1968 and had increased to 50 in
1970, 55 in 1975 and 59 in 1980.° The significant
trend coefficient in the time-series analysis can
thus at least in part be attributed to the secular

growth in average plant size.
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Figure 4.3 Variations in yearly quit rates by

plant size, unstandardized and stan-
dardized
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codes.
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4.4 Determinants of Quit Intentions:
Evidence from Household Data

4.4.1 Sample Characteristics

The Level of Living Surveys of 1968, 1974 and 1981
collected information on the degree of attachment
between employed workers and their current em-
ployers. Among the respondents' alternatives were
"expect to quit, even if the job could have been

permanent" and "expect to be laid off".

Table 4.6 displays the relative frequencies of the
different categories. A striking similarity be-
tween the three samples is present; taken at face
values, the figures give no indication of any
trends in the attachment of‘workers to their cur-
rent employers. About 80 percent of the workers
view their job as permanent (and expect to stay on

it), whereas 8 percent expect to quit.

An expressed intention to quit may imply a plan to
move between jobs or a plan to leave the labor
force. We will focus primarily on the first alter-
native and interpret quit intentions as reflecting
on-the-job search among the workers. Of course,
some of those who intend to change jobs may prefer
to quit before they search, i.e., quit into unem-
ployment, but that possibility is likely to be the
exception rather than the rule.

Tables 4.7, 4.8 and 4.9 show in some detail how
various personal and Jjob characteristics differ
across workers with different kinds of job attach-
ment. Workers expecting to quit and workers with
an announced job termination date do share several

characteristics. For example, they are typically
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Table 4.6 Employed individuals by degree of
attachment to the current employer,
1968, 1974 and 1981

1968 1974 1981

Expect permanent employment 0.82 0.84 0.84
Expect to quit 0.08 0.08 0.07
Expect to be laid off 0.03 0.02 0.04
Date fixed for termination

of the job 0.02 0.03 0.04
Other employment

characteristics 0.05 0.03 0.02
Sample size 3094 3075 3490
Note: The samples include workers with positive

wages. Workers with reportedly uncertain wage
statements 1974 are excluded.

Source: The Level of Living Surveys.

younger than the average, are less often married,
have more education and lower wages and often have
short tenure on the job and short length of resi-

dence in the current loéality.

Workers anticipating layoffs are slightly older
than the prospective stayers in 1968 but slightly
younger than the stayers in 1974 and 1981. They
have the lowest education of all categories and
are more frequently in piece work, hard physical

work and dangerous work.

The descriptive statements made so far do, of
course, ignore covariations among the variables.
We will therefore now turn to an econometric analy-
sis with focus on the determinants of quit inten-
tions. The sample will then be limited to respon-

dents who either expect permanent employment or
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Yable 4.7 Characteristics of employed individuals by
degree of attachment to the current employer,
1968
Expect Expect Expect Date fixed for
permanent to to be termination
employment quit laid off of the job
Age 40 33 42 34
Woman 0.37 0.51 0.29 0.46
Married 0.71 0.52 0.74 0.46
Schooling 8.50 9.10 7.80 10.10
Recently moved to
current locality 0.07 0.18 0.08 0.20
Tenure 9.40 4.50 6.60 3.80
Big city 0.30 0.33 0.36 0.35
Piece work 0.17 0.15 0.26 0709
Hours constraints 1.73 1.52 1.78 1.51
Hard physical work 0.99 0.94 1.57 1.01
Dangerous work 0.79 0.67 1.26 0.75
Stressful work 0.98 0.92 0.95 0.81
in wage 6.92 6.69 6.87 6.88
Sample size 2536 247 77 74

Note: The following variables are (0,1)-dummies: Woman,
Married, Recently moved, Piece work and Big city (Stock-
holm, Goteborg, Malmd). Hours constraints, Hard physical
work, Dangerous work and Stressful work (defined on page
102) are indices of working conditions, scaled so that
higher values mean worse conditions. The wage rate 1is
earnings per hour. in Swedish ore.

Source: The Level of Living Survey of 1968.
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Table 4.8 Characteristics of employed individuals by
degree of attachment to the current employer,
1974
Expect Expect Expect Date fixed for
permanent to to be termination
employment quit laid off of the job
Age 40 33 37 33
Woman 0.42 0.50 0.34 0.51
Married 0.76 0.55 0.64 0.57
Schooling 9.60 10.30 9.20 11.00
Recently moved to
current locality 0.06 0.14 0.06 0.15
Tenure 9.40 5.10 3.10 4.10
Big city 0.29 0.36 0.29 0.33
Piece work 0.14 0.17 0.21 0.01
Hours constraints 1.71 1.69 1.62 1.51
Hard physical work 0.93 1.09 1.28 0.78
Dangerous work 0.84 0.87 0.94 0.72
Stressful work 1.05 0.90 0.81 0.91
in wage 7.50 7.31 7.44 7.21
Sample size 2594 232 53 93

Note: The following variables are (0,1)-dummies: Woman,
Married, Recently moved, Piece work and Big city (Stock-
holm, GOteborg, Malmd). Hours constraints, Hard physical
work, Dangerous work and Stressful work (defined on page
102) are indices of working conditions, scaled so that
higher values mean worse conditions. The wage rate is
earnings per hour in Swedish ore.

Source: The Level of Living Survey of 1974.
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Table 4.9 Characteristics of employed individuals by
degree of attachment to the current employer,
1981
Expect Expect Expect Date fixed for
permanent to to be termination
employment quit laid off of the job
Age 40 30 37 32
Woman 0.47 0.47 0.46 0.54
Married 0.76 0.48 0.61 0.51
Schooling 10.40 11.40 10.10 11.80
Recently moved to
current locality 0.07 0.15 0.06 0.22
Tenure 9.90 4.30 6.70 3.60
Big city 0.28 0.45 0.30 0.25
Piece work 0.06 0.11 0.13 0.03
Hours constraints 1.65 1.66 1.79 1.47
Hard physical work 0.92 1.15 1.34 0.77
Dangerous work 0.82 0.92 1.30 0.58
Stressful work 1.03 1.08 0.85 0.85
in wage 8.21 8.09 8.17 8.12
Sample size 2941 230 87 129

Note: The following variables are (0,1)-dummies: Woman,
Married, Recently moved, Piece work and Big city (Stock-
holm, G&teborg, Malmd). Hours constraints, Hard physical
work, Dangerous work and Stressful work (defined on page
102) are indices of working conditions, scaled so that
higher values mean worse conditions. The wage rate is
earnings per hour in Swedish Ore.

Source: The Level of Living Survey of 1981.
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expect to quit. Furthermore, we will exclude elder-
ly workers (above the age 55) in order to be
able to ignore retirement plans. Which individual
and Jjob characteristics, then, are likely to

induce a worker to contemplate a quit decision?

4.4.2 Estimation of Quit Intention Functions

Explanatory Variables

The empirical analysis in this section relates a
worker's quit intention to three broad categories
of explanatory variables. Included in the set of

personal characteristics are age, sex, marital

status, education, length of residence in the loca-

lity and length of tenure. Job characteristics

include the wage rate as well as nonpecuniary
aspects of the Jjob (such as whether the Job is

dangerous, stressful, etc.). Labor market charac-—

teristics are taken account of by a dummy for
metropolitan areas (Big city) and, in some esti-

mations, the local unemployment rate.!?

The rationale for some of the explanatory vari-
ables has already been given, but several ad-
ditional points can be made at this stage. First,
since prospective returns to search are decreasing
over the 1life cycle, we expect age to be nega-
tively related to the quit intention probability.
We also expect women to be more inclined to quit,
primarily because they find nonmarket alternatives
more attractive than men (and therefore are more

likely to leave the labor force).

Job search and job mobility among married workers

may be constrained by family ties. For example, a
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husband (or wife) is not 1likely to engage in
inter-regional job search if the spouse has a
strong attachment to the local labor market. 1In
principle, Thowever, the ‘"spouse-effect" can go
either way. A married woman will anticipate a quit
if her husband has received an attractive offer

from some other location.

There are two ways in which education can affect
intentions to quit. First, it is likely that
higher education enhances productivity in job
search and, consequently, the returns to search.
The returns to search are also affected by the
location of available offers compared to current
wages; higher education means that a worker's wage
offer distribution has a higher mean. As a conse-
quence, workers with higher education are more

inclined to search (at given current wage rates).

Tenure and length of residence in the location
affect search and wmobility behavior for reasons
already discussed. As they stay in their firm
and/or location, workers will accumulate firm-spe-
cific as well as location-specific capital, both
of which lead to higher mobility thresholds. The
other reason is due to imperfect information about
nonwage Jjob and location attributes. Since job
acceptance decisions are taken without full knowl-
edge of the value of offers, search and quit de-
cisions will be actualized as workers gain experi-

ence in their new jobs (or locations).

In the estimations of quit intention functions, we
have captured "duration dependence" with two dummy
variables for short tenure (hired during the cur-
rent or the previous year) and short length of

residence (moved to the locality during the cur-
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rent or the previous year). These variables will
primarily account for "adverse surprises" associ-
ated with the initial experiences in a new Jjob or

location.

The Level of Living Surveys provide detailed infor-
mation about a number of nonwage Jjob attributes.
We have used four indices of adverse job character-

istics:

{Inflexible hours, punch
clock, difficult to run
errands}

Hours Constraints

Hard Physical Work = {Heavy lifting, otherwise
physically demanding,
daily sweating}

I

[Noise, smoke, shake,
poison}

Dangerous Work

]

{Mentally demanding,
hectic}

Stressful Work

The RHS variables are dummies for the various job
characteristics. An index is defined as the sum of
the relevant dummy variables. In addition to these
indices we have also included a dummy for workers
with piece work. Since unions have aimed for a
reduction in the frequency of piece work, there is
a presumption that piece work, on average, repre-

sents an adverse Jjob characteristic.

Empirical Results

Table 4.10 displays results of the estimated quit
intention functions for the three survey years.
Possible behavioral differences Dbetween men and
women are here only accounted for by a dummy

variable for female workers.
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Table 4.10 Logit estimates of determinants of
quit intentions, 1968, 1974 and 1981
(t-ratios in parentheses)
1968 1974 1981
Constant 2.317 5.138 4.829
(1.948) (3.014) (2.085)
Age -0.052 -0.048 -0.098
(-5.475) (-4.760) (-8.374)
Woman 0.318 0.332 -0.028
(1.779) (1.735) (-0.162)
Married -0.115 -0.427 -0.624
(-0.637) (-2.427) (-3.792)
Schooling 0.065 0.097 0.100
(1.914) (3.041) (3.461)
Recently moved to 0.425 0.275 0.233
current locality (2.004) (1.159) (1.035)
Short tenure 0.743 0.474 0.131
(4.428) (2.672) (0.709)
Big city 0.206 0.508 0.915
(1.210) (2.986) (5.736)
Piece work 0.218 0.419 0.925
(0.915) (1.717) (3.370)
Hours constraints -0.265 0.022 0.018
(-3.230) (0.255) (0.212)
Hard physical work 0.094 0.243 0.126
(1.112) (2.784) (1.520)
Dangerous work -0.032 1.000 0.004
(-0.351) (1.114) (0.045)
Stressful work 0.047 -0.116 0.231
(0.420) (-1.042) (2.168)
An wage -0.540 -1.013 -0.715
(-2.821) (-4.025) (-2.370)
Log likelihood -613.2 -568.2 -602.4
Likelihood ratio 192.1 184.0 283.9
Sample size 2320 2324 2719
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Among the worker's personal characteristics, age
is highly significant; the probability of. observ-
ing a quit-inclined worker 1is decreasing with the

worker's age.

In 1968 as well as 1974 female workers had signi-
ficantly higher quit intention probabilities than
the male workers. This sex-pattern appears to
change over time; in the 1981 survey there is no
significant difference Dbetween male and female
quit intention probabilities. The interpretation
of this pattern 1s not difficult; female labor
force participation ratios have, during the period
of investigation, shown a dramatic increase (from
50 percent in 1968 to 65 percent in 1981, accord-
ing to the 1labor force surveys). It should be of
no surprise to find that the stronger labor force
attachment partly works through lower quit prob-

abilities.

Table 4.10 also reveals the expected results that
quit intentions are positively affected by educa-
tion, short 1length or residence, short tenure and
living in a big city. The education variable is
significant all three vyears, whereas the other
mentioned variables show a less stable pattern.
The coefficients for marital status imply that
married workers are less inclined to contemplate a

quit.

Consider, finally, the role of job characteristics.
The wage rate variable always has the expected
negative coefficient, whereas the measures of ad-
verse nonwage Jjob attributes show no consistent
pattern. Piece work and hard physical work have
always the expected positive signs and are some-

times significant at conventional 1levels. Hours
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constraints, dangerous work and stressful work, on
the other hand, have negative coefficients in 3

out of the 9 cases.

Several empirical studies on U.S. data have shown
that nonwage job attributes are indeed important
determinants of quit behavior. (See, for example,
Viscusi (1979) and Bartel (1982).) The reasons for
the mixed results obtained on Swedish data are not
clear, but measurement errors in the working condi-
tions variables are an obvious possibility. The
questions posed in the surveys are somewhat vague
and different respondents may interpret them dif-
ferently. For example, “very noisy" or ‘“hectic"
may mean different things to different workers.
(see Duncan and Holmlund (1983) for a more de-
tailed discussion of measurement errors in survey

reports on working conditions.)

Are the estimated relationships significantly
different Dbetween the different years? We have
performed likelihood-ratio tests for models exclud-
ing the four working conditions variables (hours
constraints, dangerous work, stressful work and
hard physical work). Comparisons were made between
1968 and 1974 as well as between 1974 and 1981. A
null hypothesis of unchanging structure between
1968 and 1974 could not be rejected at the 5
percent level. The test, however, did indicate a

change in structure between 1974 and 1981.

Quit Intention Functions by Sex

The equations estimated so far take account of sex
differences in quit behavior only by an intercept

dummy. However, numerous empirical studies show
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that labor market behavior differs between men and
women; labor supply elasticities, for example,
tend to be higher among women. We have therefore
also estimated separate quit intention functions
for men and women. As before, workers above age 55
are excluded from the analysis. Table 4.11 dis-
plays results where data have been pooled for
1968-74 and 1974-81, respectively. The  four
working conditions indices have been deleted in
these estimations. Possible behavioral shifts over
time are accounted for by an intercept dummy for
the last observation period (1974 and 1981, re-
spectively). Interpretations of the estimated coef-
ficients in terms of partial derivatives, calcu-
lated at mean probabilities, are given in Table
4.12.

An interesting difference between male and female
workers 1is revealed by the estimates; women appear
to be much more sensitive to changes in relative
wage rates. The results imply that a 10 percent
wage increase - at a given average wage rate -
will decrease the female quit intention probabil-
ities by 0.007-0.008 units (or approximately 10
percent in relative terms). The responses to chang-
es in wage rates among men are less pronounced; in
fact, the relative wage coefficients are not signi-

ficant at conventional levels.

The only notable behavioral shift over time con-
cerns women's quit behavior. There is a weak tend-
ency for female workers to be less prone to quit
in 1974 than in 1968, and less prone to quit in
1981 than in 1974. This effect presumably reflects

an increasing labor force attachment for women.
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Table 4.11 Logit estimates of determinants of quit
intentions, by sex
(t-ratios in parentheses)
Men Women
1968-74 1974-81 1968-74 1974-81
Constant -0.974 -1.219 -1.999 -0.654
(-1.918) (-2.551) (-3.997) (-1.228)
Age -0.072 -0.082 -0.033 ~0.068
(-6.518) (-7.109) (-3.613) (-6.563)
Married -0.341 -0.651 -0.191 -0.478
(-1.871) (-3.824) (-1.092) (-2.820)
Schooling 0.059 0.0906 0.069 0.046
(1.903) (3.716) (2.097) (1.445)
Recently moved to 0.476 0.408 0.393 0.048
current locality (2.211) (1.867) (1.721) (0.198)
Short tenure 0.492 0.327 0.763 0.302
(2.864) (1.888) (4.497) (1.632)
Big city 0.277 0.745 0.370 0.647
(1.650) (4.629) (2.205) (3.936)
Piece work 0.314 0.894 0.166 0.351
(1.680) (4.451) (0.478) (0.866)
an(w/w?) -0.306  -0.387  -0.888 -1.047
(-1.259) (-1.354) (-4.752) (-4.294)
Dummy for 1974 ~0.013 - -0.200 -
(-0.083) (-1.224)
Dummy for 1981 - 0.175 - -0.183
(1.117) (-1.136)
Log likelihood -620.7 -614.6 -571.5 -571.3
Likelihood ratio 189.4 252.6 151.2 184.3
Sample size 2732 2737 1912 2306

a

Note: The variable w
rates for men

actual years.

is the geometric average of wage
and women, respectively, during the
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Table 4.12 Changes in quit intention’ prob-
abilities due to changes in exogenous
variables

Men Women
1968-74 1974-81 1968-74 1974-81

Age -0.005 -0.006 -0.003 -0.005
Married -0.023 -0.046 -0.018 =-0.037
Schooling 0.004 0.007 0.006 0.004

Recently moved
to current

locality 0.032 0.029 0.037 0.004
Short tenure 0.033 0.023 0.072 0.023
Big city 0.019 0.053 0.035 0.050
Piece work 0.021 0.063 0.016 0.027
2n(w/w®) -0.021 =-0.027 -0.084 =-0.081

Note: The partial derivatives are calculated at
the mean of the quit intention probabilities, P,
i.e.,

3P _ t=,. =
X - BP(1-P)

where X is an exogenous variable and é an estimat-
ed coefficient. The P-values for men are 0.073 and
0.077, respectively, and the corresponding values
for women are 0.106 and 0.084, respectively.

We have also tested for structural shifts by means
of the 1likelihood-ratio test. For men no signifi-
cant change in the quit intention function 1is
found Dbetween 1968 and 1974 or between 1974 and
1981. For women, on the other hand, the null-
hypothesis of unchanged structure was rejected at
the 10 percent 1level for 1968-74 and at the 5
percent level for the period 1974-81.
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4.5 Concluding Remarks

Has labor mobility in Sweden decreased over time?
We have tried to illuminate this issue by placing
it into an econometric framework. The lack of long
time series makes a careful analysis difficult. We
can, however, estimate quit functions on a reason-
ably comparable monthly data set from 1969 to
date. The results of the analysis in this chapter
indicate a weak downward trend in average quit
rates among workers in mining and manufacturing,
holding cyclical variables constant. The employ-
ment security legislation of 1974 appears to have
had negligible independent effects on quits.

How do quit rates respond to characteristics of
individual plants, such as relative wages and the
number of employees? The results obtained in this
chapter indicate that quit rates decrease with
higher relative wages and larger plant size. The
prevalence of a varied internal labor market in
large plants seems to more than offset the less
desirable working conditions typically found in
large plants.

It was also shown that substantial regional vari-
ations prevailed even after controlling for rela-
tive wages, new hires, labor market tightness and
plant size. The standardized differential in
yearly quit rates between the metropolitan areas
and the most sparsely populated regions amounts to
about 5 percentage points. (The "observed" un-
standardized difference is, however, much higher,

amounting to more than 12 percentage points.)

Actual mobility rates capture both individual

search efforts ("mobility propensities") and exoge-
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nous factors influencing the outcome of search
efforts. Using household data from the Level of
Living Survey we explored the determinants of quit
intentions, as stated by the respondents in 1968,
1974 and 1981. Some structural changes appear to
have occurred between the years, although the simi-
larities between the periods dominate the picture.
The most important shift pertains to women who
were more likely to contemplate a quit in 1968
than in the later years. No behavioral shift was

detected for male workers.

Among other results we found that workers in big
cities were more quit prone, as were workers with
higher education, short 1length of tenure, piece

work and low wage rates.

What light do these results shed on mobility
patterns over time? First, it 1is clear that the
weakened demand for labor in the 70s is a major
explanation of the decline in quit rates. 'Also
important are the indirect cyclical effects. The
reduction in the flow of vacancies has led to
substantial reductions in new hire rates. Since
recently hired workers are those who are most
likely to quit there are indirect mobility de-
creasing effects arising from a reduction in vacan-

cy rates.

Other determinants of quit Dbehavior have also
changed in a mobility decreasing direction. There
has been, for example, a secular increase in aver-
age plant size in manufacturing industry, implying

a growing importance for internal labor markets.

One important structural shift pertains to women,

whose firmer attachment to the labor force is
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revealed as lower quit intentions. This change,
however, does not necessarily reflect a reduced

willingness to move between Jjobs; most likely it

primarily indicates a decreasing frequency of

labor force transitions.
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5 DETERMINANTS OF FAMILY MIGRATION DECISIORS

5.1 Introduction

The analysis in Chapter 4 focused on quit behavior
without paying explicit attention to geographical
mobility. Some job movers will, of course, make
locational changes as well, but Jjob mobility does
not necessarily imply migration. By the same token
local residential mobility over short distances
can take place without a simultaneous job change.
Migration is usually defined by where the individ-
ual 1lives whereas Jjob mobility is determined by

where he works.

It has been estimated that around 2.5 percent of
adult Swedes in working ages were migrating be-
tween local labor markets during 1971.! This
figure represents an approximate estimate of the
extent to which residential mobility is associated
with simultaneous Jjob changes (including changes
of employer or transfers between work places

within the same firm).

Migration behavior is the result of a complicated
decision-making process within families in general
and two-earner households in particular. Individ-
ual income maximization on part of the spouses
may suggest different locational choices, a solu-
tion usually ruled out by the requirements of
family integrity. And even if the spouses are
engaged in job search pertaining to the same desti-
nation labor market, it 1is possible that their

expected (and actual) search time differs; an
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acceptable offer found by one spouse at a point in
time may call for family migration even if the
other spouse so far has Dbeen unsuccessful in
search. Hence the presence of family ties is of
vital importance for migratory behavior and may
result in actions different from those taken by
single-member households. (Cf. the discussion in
Chapter 3.)

This chapter investigates family migration in
Sweden, using panel data from the Level of Living
Surveys. A discussion of determinants of migration
is given in Section 5.2. The empirical analyses in
Section 5.3 provide information on a variety of
issues, 1including the role of education, prior
mobility and locational ties. A summarizing dis-

cussion concludes the chapter.

One virtue of the data 1is that some characteris-
tics of both spouses can be identified. The infor-
mation 1is, however, rather incomplete in several
respects. For example, we know of wage rates and
employment status during the survey week only for
the spouse who happens to be a respondent. Infor-
mation about labor market experience for the re-
spondent's spouse is given (by the respondent) for
the previous year.

5.2 Benefits and Costs of Migration

5.2.1 The Analytical Framework

We will discuss migration behavior as if the loca-
tional changes involve simultaneous job changes.

The basic determinants of migration are related to

expected (gross) benefits from moving as well as
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moving costs. Let Vmi denote prospective income if

family 1 moves, VSi prospective income if the

family does not move and cMi moving costs. Migra-

tion occurs if

Vi ~ Vsi ~ Cuz > O (5.1)
. . 4 C,. are interpreted as in-

where V.., Vg; an Cui

cluding pecuniary as well as non-pecuniary compo-

nents.

Income opportunities available at current and al-

ternative destinations are not directly observed,

nor are mobility costs. Assume that Vmi' VSi and
CMi are given by the functions

Vi = Xnifm * emi (5.2)
Vsi = Xgifs * €si (5.3)
Chai = 24y * U4 (5.4)
where e ., e ; and u; are stochastic errors.

Hence, migration occurs if

- - - >
Ziy toep; € .. u. 0 (5.5)

siBs mi si 1

Accordingly, the probability of moving is
= . * .
Pr(I;>0) Pr(W;m>e¥) (5.6)

where W, = (X X Zi) and e¥ = - e . + ¢

i mi’ “si’ 1 mi si
+ u; . It is assumed that the stochastic errors
follow a logistic distribution.
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We will discuss below the empirical counterparts

to the vectors X+ Xg and Z;. These variables will

be used as predictors of migration in the logit
model (5.6). This procedure is equivalent to esti-
mating "reduced form", rather than "structural",
decision equations. No attempt will be made to
impute ‘“opportunity incomes" to the households.
The effect of a particular RHS variable may work
through the income equations as well as the cost
function, but those channels are not identified in

the reduced form analysis presented below.

5.2.2 The Determinants of Migration

The determinants of migration can be categorized

as follows:

W, = {age, education, income, local tax rates,
employment status, locational ties, family

ties, length of residence}
The role played by these variables in affecting

prospective incomes and/or moving costs 1is dis-

cussed in the order given above.

Migration over the Life Cycle

To a large extent, life time incomes are deter-
mined by educational and occupational choices made
in early stages of the 1life cycle. The individ-
ual's human capital is malleable ex ante but may
be highly specific ex post. With substantial
amounts of human capital specific to a firm or an
occupation, older workers will have a fairly

narrow choice set of alternative careers. We might
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say that their relevant wage offer distribution
has a small variance; the incentives for income-
enhancing job search may consequently he quite re-

stricted.

Young workers, on the other hand, have a choice
set 1involving not only their current skills, but
their potential skills as well. The wage offer
distribution corresponding to the young workers'
current skills may have a small variance, but
there may be a substantial dispersion of life-time
earnings, since jobs offer different training op-
pertunities. The incentives for job search are
therefore 1likely to ©be stronger for younger

workers.

Moreover, age 1is 1likely to be related to moving
costs as well. The purely monetary moving costs
are usually increasing over the life cycle because
of accumulation of consumer durables. In addition
- and perhaps more important - there are psychic

costs that are related to migration.

It should also be noted that migration rates are
likely to fall over the life cycle even if offer
distributions and moving costs remain unchanged.
The reason 1is that the time span over which moving
costs can be amortized decreases as the worker

approaches retirement age.

Education

Consider next the role of education in migration
decisions. The highly educated often face labor
markets with restricted 1local demand for their

specific skills. A brick-layer may have a good
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chance of switching to a new Jjob without being
forced to change his residence. For a physician,
on the other hand, there may be only a very lim-
ited number of possible positions in the same
area; Jjob changes will therefore have to be ac-
companied by locational changes. The expectation,
therefore, 1is that persons with higher schooling
levels are more likely to migrate, since there are
only 1limited opportunities for local job changes

within their current occupations.

Highly skilled workers are presumably also more
effective in Jjob search and "production" of Jjob
offers since they should be more able to obtain
and analyze information. In particular, they may
have access to means of communication (telephone,
business travel) that facilitate 1long distance
search by decreasing search costs and increasing
the probability of £finding Jjob offers. This rein-
forces the hypothesis of a positive association

between migration rates and educational levels.

A third point has to do with the psychic costs
associated with migration. It is commonly assumed
in migration literature that such costs are lower
for the more highly educated. However, there is

little direct evidence in favor of this hypothesis.
Higher schooling levels also imply higher poten-

tial wages, which lead to a higher probability of

moving at a given initial wage rate.

Income Levels and Tax Rates

Migration will be contemplated if the expected net

earnings at a potential destination exceed avail-
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able local income opportunities. We noted in Chap-
ter 3 that a higher current wage will increase a
searcher's reservation wage and therefore reduce
the probability of moving. It is also to be ex-
pected that higher income makes job search less
attractive per se; at some level of earnings, Jjob
search will not pay at all. The expected effect of
income on migration is thus negative, holding con-
stant the searcher's alternative income opportuni-

ties.

What matters for migration decisions are net bene-
fits; the properties of the prevailing tax system
should therefore be taken into account. A higher
local tax rate implies stronger incentives to move
for people who are concerned about their net in-
comes. Likewise, prospective increases in the
local tax rate will make out-migration more attrac-
tive. Analogous arguments apply to local price
levels, the supply of 1local public goods, etc.
Unfortunately, however, the data set to be ex-

plored includes no such information.

Employment Status

Unemployment implies, inter alia, a reduction in
the household's current income and therefore an
increase in the probability of migration. This
effect is reinforced if unemployment entails other
undesirable personal consequences. Unemployment
may also increase the likelihood of migration be-
cause it provides an opportunity to specialize in
job search, and thus may increase the number of

job offers from a prospective destination labor

market.
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Locational Ties

Other migration costs are related to locational
ties. Persons with frequent contacts with friends
and relatives are likely to experience a loss in
psychic income upon moving, especially if they
move a long distance. Similar ties may be present
for households with <children in school; a pre-
valent notion is that family migration is deterred
because of the ties Dbetween children and their

schools and friends.

Another widespread idea in the Swedish debate is
that migration costs are higher among owners of
single family houses. However, the rationale for
this presumption is not so obvious. Home owners in
Sweden usually have had few difficulties 1in
selling their property at satisfactory prices.
(This Jjudgment is, of course, not valid for per-
sons living in depressed areas with substantial
unemployment and declining industries.) Perhaps
one should regard home ownership as another indica-
tor of non-monetary locational ties. Home owner-
ship may also simply reflect a previous decision
to stay in the locality for some years, thus cap-

turing an unobserved propensity to stay.

Family Ties

Does labor force participation on part of the
women reduce family migration probabilities? The
argument rests on a situation in which the husband
refuses distant Jjob offers because of the wife's

attachment to the local labor market.
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In Mincer's terminology, the husband becomes a
“tied stayer" (Mincer, 1978). Counterexamples are
not difficult to find, however. Consider a family
where the wife becomes unemployed and has difficul-
ties in finding a new Jjob in the 1local labor
market. The stronger her labor force attachment,
the more likely it is that the family will contem-
plate a locational change. And the higher her
earnings at a potential destination, the larger
are the prospective gains from migration. A reason-
able conjecture 1is that families with non-working
wives with high potential earnings are more likely

to move than families, where the wife is working.

Length of Residence

Imperfect information (ex ante) about destination
characteristics will lead to surprises (ex post)
among the recent in-migrants. Some of them will be
exposed to favorable surprises, other will have
less luck. Among the latter we will find those who
will reconsider their previous 1locational choice
and start to search once again. The process of
information gathering about "true" locational
characteristics 1is clearly related to length of
residence. Hence we expect that recent migrants
are more likely to be engaged in job search and
possible subsequent migration to a new location or

back to where they came from (return migration).

Information about previous migration may be useful
for other reasons as well. To the extent that
individuals differ with respect to unmeasurable
"mobility propensities"”, we would like to control

for this source of heterogeneity. Variables captur-
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ing previous mobility experiences are obvious can-
didates here. However, it appears difficult if not
impossible in empirical analysis to separate the
"surprise effect" from the "heterogeneity effect";
migration-prone individuals will also, on average,

have a short length of residence.

5.3 The Empirical Picture:
Family Migration Patterns

5.3.1 Sample Characteristics

The data source for our empirical analysis is the
Level of Living Surveys. We focus on locational
changes between February 1968 and October 1970
(using the 1968 survey) as well as migration subse-
quent to 1974 (using the 1974 survey). In the
latter case we focus on mobility between January
1974 and November 1975 as well as between January
1974 and December 1978. As an attempt to identify
"permanent" two-adult families, the sample was re-
stricted to cases where the respondent was married
during each of the years 1973, 1974, 1975 and
1978, and had a spouse whose birth year remains

the same during each of those years.

Some "initial" characteristics of migrating and
non-migrating families are displayed in Tables
5.1, 5.2 and 5.3. The personal characteristics are
reported by the respondents, whereas migrant

status is measured with register data.

The migrants of the 1970s are classified as either
"long-distance" movers or "short-distance" movers.
The former definition pertains to mobility between

counties (1ld3n) whereas the latter refers to mobili-
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Table 5.1 Characteristics of migrating and non-
migrating families, 1968-70.
Migration between counties

Migrants Non-migrants
Age of husband 37 48
Husband's schooling
GE 12 0.32 0.12
Wife's schooling
GE 12 0.24 - 0.08
Frequent contacts with
friends or relatives 0.31 0.28
Single family house 0.27 0.41
In-migration 1967-68 0.26 0.05
In-migration 1961-66 0.43 0.19
Working wife 1967 0.40 0.49
Working wife with
schooling GE 12 0.13 0.06
Sample size 225 3762

Note: All variables except age are dummies.
GE = greater than or equal to.

Source: The Level of Living Survey of 1968 and
reglster data subsequent to the survey.
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Table 5.2 Characteristics of migrating and non-
migrating families, 1974-75. Migration

between counties and commines

Between counties Between communes
Migrants Non- Migrants Non-
migrants migrants

Age of husband 37 49 36 49
Husband's
schooling GE 12 0.44 0.14 0.27 0.14
Wife's
schooling GE 12 0.26 0.09 0.11 0.09
Frequent con-
tacts with
friends or
relatives 0.34 0.40 0.56 0.40
Single family
house 0.32 0.57 0.54 0.57
Children in
school 0.38 0.38 0.43 0.38
In-migration
1973-74 0.15 0.03 0.16 0.03
Locational
change 1968-74 0.74 0.23 0.63 0.22
Working wife
1973 0.57 0.58 0.67 0.58
Working wife
with schooling
GE 12 0.15 0.07 0.08 0.07
Household in-
come 1973 (SEK) 51700 48300 53800 48200
Local tax rate 0.24 0.24 0.24 0.24
Unemployment
experience 1973,
husband 0.06 0.02 0.02 0.02
Unemployment
experience 1973,
wife 0.02 0.03 0.03 0.03
Sample size 68 2901 63 2851

Note: All variables except age, income and the
local tax rate are dummies. GE = greater than or
equal to.

Source: The Level of Living Survey of 1974 and
register data subsequent to the survey.
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Table 5.3 Characteristics of migrating and non-
migrating families, 1974-78. Migratiom
between counties and communes

Between counties Between communes
Migrants Non- Migrants Non-
migrants migrants
Age of husband 40 49 38 49
Husband's
schooling GE 12 0.42 0.14 0.24 0.13
Wife's
schooling GE 12 0.27 0.08 0.09 0.08
Frequent con-
tacts with
friends or
relatives 0.33 0.40 0.51 0.40
Single family
house 0.39 0.57 0.49 0.57
Children in
school 0.31 0.38 0.39 0.38
In-migration
1973-74 0.10 0.03 0.14 0.03
Locational
change 1968-74 0.64 0.22 0.56 0.21
Working wife
1973 0.55 0.58 0.65 0.58
Working wife
with schooling
GE 12 0.16 0.07 0.04 0.07
Household income
1973 (SEK) 53800 48200 51300 48000
Local tax rate 0.24 0.24 0.24 0.24
Unemployment
experience 1973,
husband 0.05 0.02 0.03 0.02
Unemployment
experience 1973,
wife 0.04 0.03 0.04 0.03
Sample size 137 2845 110 2735

Note: All variables except age, income and the local
tax rate are dummies. GE = greater than or equal to.

Sources: The Level of Living Survey of 1974 and
register data subsequent to the survey.
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ty between communes within a county. The data do
not show whether the locational change involved a
job change. This, however, 1is 1likely to be the

case for most inter-county moves.

The tables reveal various pieces of information
about the characteristics of migrants and non-
migrants, some less well-known than others. First
of all, the sample clearly confirms the general
presumption that migrants tend to be younger than
non-migrants. It is also evident that migrants
tend to have a higher 1level of education; this
appears to hold for both spouses. There is also a
quite pronounced difference between long-distance
and short-distance movers; migrants across county
borders have higher average education levels than

do intra-county movers.

Another striking difference between migrants and
non-migrants concerns previous migration behavior.
About 15 percent of the migrants 1974-75 had moved
to their current locality within the previous year
or so, whereas that was true of only 3 percent of
the non-migrants.2 More than 70 percent of the
migrants 1974-75 -~ Dbut only about 20 percent of
the stayers - report some locational change during
the period 1968-74.3

Other differences between migrants and non-mi-
grants are less clear from the data. Inter-county
movers are less 1likely to be 1living in single
family houses than other groups. Initial household
incomes are highest for 1long-distance movers and

lowest for those who show no geographical mobility.

Previous unemployment experiences are rare for all

groups, although slightly more common for those
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who 1later move across county borders. If we in-
stead focus on labor market status during the
survey week, it is notable that none of the re-

spondents among the 1974-75 migrant households was
unemployed.

Another noteworthy difference between migrants and
non-migrants 1is their subsequent migration (not
shown in the tables). Some 20 percent of the
inter-county movers between 1974 and 1975 also
migrated across county Dborders in the period be-
tween 1975 and 1978, compared to only 3 percent of
the non-migrants. Needless to say, the number  of
observations decreases drastically when we attempt
to display more detailed and disaggregated fea-
tures of the sample and this cautions against any

far-reaching interpretations.

5.3.2 Estimation of Migration Functions

Logit estimates of Dbasic migration- models are
given in Tables 5.4 and 5.5. We focus first on

inter-county migration in the 1960s.and the 1970s.

Migration probabilities clearly decrease with age
but increase with education. In addition, the edu-
cational attributes of both spouses are of impor-
tance for migration decisions; in fact, the male
and female education coefficients are approxi-

mately equal.

Another observation is that non-pecuniary locatio-
nal ties appear to be of greater importance in the
1970s than in the 60s. In the 70s, households with
frequent contacts with friends or relatives had

significantly lower migration rates than families
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Table 5.4 " Logit estimates of family migration
determinants, 1968-70. Inter-—-county
migration

(t~ratios in parentheses)

(1) (2)

Constant -1.763 -2.213

(-4.849) (-6.275)

Age of husband -0.033 -0.031

(-4.673) (-4.319)

Husband's schooling GE 12 0.594 0.644

(3.036) (3.291)

Wife's schooling GE 12 0.578 0.838

(2.669) (2.939)

Frequent contacts with -0.050 -0.064

friends or relatives (-0.300) (-0.389)

Single family house ~-0.532 -0.441

(-2.991) (-2.504)

In-migration 1967-68 1.987 1.954

(8.631) (8.529)

In-migration 1961-66 1.180 1.208

. (6.171) (6.358)
Working wife -0.727
(~4.439)

Working wife with -0.649

schooling GE 12 (-1.924)

Log~likelihood -623.6 -631.9

Likelihood ratio 266.7 250.0

Sample size 3528 3528

Note: GE = greater than or equal to.
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Table 5.5 Logit estimates of family migration determi-
nants in the 70s- )
(t-ratios in parentheses)
Migration Migration
between counties between communes
within counties

1974-75 1974-78 1974-75 1974-78
Constant -2.580 -2.265 -1.662 -1.,356

(-4.028) (-5.136) (-2.501) (-2.788)
Age of husband -0.036 -0.024 -0.066 -0.050

(-2.891) (-2.841) (-4.564) (-5.065)
Husband's school- 1.132 1.132 0.508 0.580
ing GE 12 (3.775) (5.136) (1.578) (2.220)
Wife's schooling 1.032 1.398 -0.264 0.456
GE 12 (2.210) (3.933) (-0.344) (0.867)
Frequent contacts
with friends or -0.779 -0.734 0.246 0.105
relatives (-2.778) (-3.629) (0.926) (0.509)
Single family -1.048 -0.789 - 0.48E-03 -0.262
house (-3.803) (-4.129) (-0.18E-02) (-1.277)
In-migration 0.583 0.220 0.727 0.846
1973-74 (1.477) (0.658) (1.843) (2.529)
Locational change 1.527 1.294 0.978 0.832
1968-74 (4.806) (6.091) (3.224) (3.585)
Working wife with -1.230 -1.299 -0.654 -0.806
schooling GE 12 (-2.273) (-3.202) (-0.753) (-2.657)
Log-likelihood -254.5 -456.2 -260.2 -399.3
Likelihood ratio 130.5 190.0 85.8 110.5
Sample size 2948 2948 2881 2808

Note:

Inter-county migrants

are excluded from the sample

underlying the last two columns. GE = Greater than or equal

to.
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without such ties. In the 1960s, however, there is
no significant difference between the two groups.
One interpretation is that the psychic costs asso-
ciated with migration have increased between the
periods.

Another result, valid for the 1960s and the 1970s,
is that migration probabilities are lower among
home owners. Moreover, recent migratory experi-
ences are important for subsequent migration prob-
abilities. Households with geographical mobility
in the recent past have significantly higher prob-

abilities of moving in subsequent years.

How are migration probabilities affected by female
participation in market work? In the late 1960s,
the evidence is quite conclusive: households with
a working wife had significantly lower migration
probabilities. This pattern prevails also in the
70s, although with some differences. In the latter
period, it is primarily market work among highly
educated wives - with more than 12 years of
schooling - that inhibits migration. For this
period we found that 1labor market participation
among women with 1less education had negligible
effects on migration probabilities (not shown in
the tables).

Another view of the role played by stronger female
labor force attachment can be obtained by focusing
on intra-family income dispersion. A convenient

measure of this dispersion is

IYH - le
YH + Yw

DS
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where YH' YW are 1incomes of husbands and wives,
respectively. The numerator gives the abso-
lute value of the income difference between the
spouses. It is obvious that DS lies between zero
and unity; DS equals zero when the spouses' in-

comes are exactly equal.

Table 5.6 Family migration probabilities and
intra—-family income dispersion.
Inter—county migration

(t-ratios in parentheses)

1974-75 1974-78
DS 0.497 0.499
1973 (1.242) (1.720)
DS 0.581 0.454
1974 (1.450) (1.566)

Note: Other variables as in Table 5.5 except "Work-
ing wife with shooling GE 12".

Including this income dispersion variable yields
the results shown in Table 5.6. Although not esti-
mated very precisely, the coefficients confirm ear-
lier results. Families with larger income differen-
tials between the spouses tend to be more likely
to migrate. In practice, this means in most cases
that families with a higher male/female income
ratio will be more inclined to move.* (When the
female experience-education interaction variable
is 1included, however, the standard errors of the

estimated DS-coefficients increase substantially.)

The results for short-distance (intra-county) mo-
billity reveal some notable differences from the

results for inter-county migration. Age remains as
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a significant determinant of migration, whereas
education 1is reduced 1in importance; the wife's
education does not show any significance, and the
coefficient for the husband's education variable
falls sharply. We can also note that locational
ties - as represented by frequent contacts with
friends and relatives - seem to be of no import-
ance for short-distance migration. Psychic costs
associated with migration appear to increase with
the distance moved. This result is, of course, not

unexpected.

The influence of some other possible determinants
of migratory behavior has been tested and the
results are presented in Table 5.7. It turns out
that characteristics such as children in school,
initial income and previous unemployment experi-
ences are insignificant predictors of migration

probabilities.

The effects of local tax rates are ambiguous and
without obvious interpretations. Migration between
counties appears to be 1less influenced by taxes
than migration over short distances. Taken at face
value, the estimates in columns (3) and (4) imply
that households with a higher initial local tax
rate have a lower probability of out-migration.
However, expected tax increases seem to induce
out-migration. (The households are assumed to have
accurate information about future tax increases in
their initial commune; we simply impute to each
family the actual tax increases for their initial
commune.) Of course, the results should be viewed
with some skepticism. We expect that locational
choices are influenced by the net benefits related
to different regions, including local price

levels. Ideally, we would like to impute not only



Table 5.7 Determinants of family migration decisions - various tests

(t-ratios in parentheses)

Migration Migration between communes within counties
between counties
1974-75 1974-78 1974-75 1974-78
(1) (2) (3) (4) (5) (6)
Children in school 0.176
(0.637)
Household income 0.26E-05
1973 (0.564)
Local tax rate 1974 0.069 -0.485 -0.403 -0.403 -0.402
(0.642) (-4.429) (-3.419) (-4.773) (-4.259)
Change in local tax ~-0.267 0.499 0.309
rate 1974-75 (-1.838) (3.522) (2.049)
Change in local tax 0.053 0.195 -0.003
rate 1974-78 (0.706) (2.373) (-0.032)
Unemployment experience 0.183 0.281
1973, husband (0.286) (0.597)

Note: Other variables included are those in Table 5.5. The change in the local tax rate
(t) is defined as €(1975) - t(1974) and ©(1978) - t(1974), respectively (t is expressed
in percentage points). All variables in columns (1) - (3) and (5) are included one at a
time. In columns (4) and (6) tax levels and tax changes are included simultaneously. Note

that the tax changes pertain to the initial commune.

- C¢tl
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local tax rates but the supply of local public
services as well. (A positive correlation between
local tax rates and the level of public services
is to be expected.) Note also that equilibrating
population movements may have established an in-
verse relationship bhetween local tax rates and,

for example, local housing prices.

Table 5.8 gives interpretations of the estimated
coefficients in terms of partial derivates (based
on Table 5.5). The probabilities are nonlinear
functions of the explanatory variables and the
values in the table are computed at the means of

the probabilities.

5.3.3 Other Evidence

The estimations of migration functions indicated
that two-earner families were less migration-
prone, and especially so if the working wife had a
high education. This finding may be interpreted as
showing that migration is more likely to occur if
the wife has low earnings compared to her poten-
tial earnings. This pattern is also visible in
another and much larger data set, where migration
rates for married couples in different categories
are calculated. Table 5.9 displays migration rates
for married couples, by the wife's income and

education level.

Families where the wife has low education and high
income are the 1least likely to migrate; families
where the wife has high education and low income
have the highest migration rates. Within each
female education level, migration rates are de-

clining with the wife's income, but this decline
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Table 5.8 Relationships between unit changes
in exogenous variables and changes

in inter—county family migration

probabilities

1974-75 1974-78
Age of husband ~-0.001 -0.001
Husband's schooling 0.025 0.050
GE 12
Wife's schooling 0.023 0.061
GE 12
Frequent contacts with -0.017 -0.032
friends and relatives
Home ownership -0.023 -0.035
Locational change 0.034 0.057
Working wife with ~0.027 -0.057

schooling GE 12

Note: The partial derivatives are calculated at
the sample means of the migration probabilities
(P). The formula is

2P % =, =
3x = B P(1-P)

where X is the particular explanatory variable and
g the estimated coefficient.
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Table 5.9 Migration rates 1971 for families,
by the wife's income and education.
Husband's age 30-39

Education level Income (SEK)

0-4499 4500-29999 30000-

Pre-secondary (for- 1.9 1.5 1.3
gymnasial utbildning)

Secondary (gymnasial 3.2 2.1 1.6
utbildning)

Post-secondary (efter- 5.2 3.9 3.1

gymnasial utbildning)

Note: The table is based on official income and
population statistics. The data set includes
350 000 families, among which 8 000 moved between
local labor markets during 1971.

Source: Springfeldt et al. (1976).

is most pronounced for the highest education

level.

According to our basic analytical framework, fa-
mily migration occurs in order to increase net
family income. Of course, an increase in household
income associated with migration may sometimes in-
volve an income loss for one spouse and a (larger)
income gain for the other spouse. Table 5.10 shows
income changes for families moving between 1local
labor markets during 1971. (Again we present in-
formation from another and much larger data set,
based on official income and population stat-

istics.)

Table 5.10 1is self-explanatory. Income changes for
migrating families are larger than income changes
among non-migrants. This apparent gain in total

household income is, however, associated with a
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Table 5.10 Income changes among spouses moving
between 1local labor markets during

1971 relative to income changes among

non-migrants
Income change (SEK)

Education
level wife husband and wife
Pre-secondary (f&r- -1100 +700
gymnasial utbildning)
Secondary (gymnasial -1600 +1600
utbildning)
Post-secondary (efter- -2200 +1500

gymnasial utbildning)

Note: The calculations refer to families moving
during 1971 where the husband's age is 30-39.
Income levels are registered 1970, 1972 and 1973.
The number of migrating families is 8 000.

Source: Springfeldt et al. (1977).

simultaneous decline in female incomes. A similar
pattern has also been found in the U.S. (see Pola-
chek and Horvath, 1977).

5.4 Concluding Remarks

In this chapter we have explored the determinants
of family migration decisions in Sweden during the
60s and 70s. By using panel data with information
on both spouses, it has been possible to provide

empirical results of some detail.

Do migration patterns of the 70s differ from those
of the 60s? Our basic migration functions (for
inter-county mobility) differ between the decades

with respect to the role of locational ties. The
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data set includes direct information on the fre-
quency of contacts with friends or relatives, pre-
sumably related to prospective psychic costs asso-
ciated with (long distance) migration. Families of
the 1970s were found to be sensitive to this indi-
cator of mobility costs; families of the late 60s
appear to be unaffected (or at least less affect-
ed). It appears as if psychic costs related to

migration have increased among Swedish households.

Another finding is that both spouses' characteris-
tics affect family migration rates; the possible
paternalistic hypothesis that only male attributes
matter is not upheld by the data. In particular,
high education on part of both spouses leads to
higher migration probabilities. Our results also
show that the importance of education increases
with the distance moved; persons with high educa-
tion are disproportionately represented among
long-distance migrants (i.e., migrants Detween

counties in our data).

Among other results, we find some evidence in
support of the view that higher female labor force
participation 1lowers family migration probabili-
ties. However, the importance of the stronger
female labor force attachment 1is, at least in the
70s, related to the woman's earnings power; fami-
lies in which working wives are highly educated

are less likely to migrate.

Another issue frequently discussed deals with the
role of home ownership. The empirical results show
that families in single family houses are less

mobile, but one should be careful about the inter-

‘pretations. The household's tenure choice may well

reflect the presence of locational (dis)equilibri-
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um, and hence be an effegE rather than a cause of

the particular family migration plans.

The empirical evidence on the role of unemployment
in migration decisions has not been very conclu-
sive. On the one hand, it seems to be the case
that migration rates are higher among the unem-
ployed; this 1is also what theory would suggest.
However, when we take other determinants of migra-
tion into account, the unemployment state per se
appears to be of no importance. Again, this unex-
pected result may be a feature of our data and not
of the population as a whole; there are few unem-
ployed at the survey date and there is no infor-
mation on employment status for the periods during

which migration events are recorded.
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6 LABOR MOBILITY AND SUBSEQUENT EARNINGS:
THE CROSS—-SECTIONAL EVIDENCE

6.1 Introduction

In the preceding chapters we have dealt with the
relationships between wages and mobility, with the
causation running from the former to the latter.
We now address the issue from a different view-
point: How are a worker's earnings over the 1life
cycle affected by alternative mobility patterns?
We stay, in this chapter, within a traditional
human capital approach to cross-sectional earnings
functions. Possible simultaneity between earnings
and mobility will be ignored here but explicitly
dealt with in Chapter 7.

Standard human capital econometric specifications
of earnings functions imply a relationship between
the natural logarithm of the wage rate and years
of work experience. A well-known formulation by
Mincer (1974) is

in w = a; + a;S + a,EXP + ayEXPSQ + ¢ (6.1)

where S is schooling, EXP is experience and EXPSQ
is experience squared. This form can be derived
from assumptions about human capital investment
behavior. The essential idea is that the fraction
of working time allocated to investment in knowl-
edge decreases over the 1life cycle. This con-
clusion follows from models of optimal investment
in human capital (see, e.g., Ben-Porath, 1967).

The basic reason for the result 1is that invest-



- 140 -

ments undertaken later in 1life have a shorter

payoff period.

Job mobility affects the 1life cycle distribution
of earnings in two ways. One effect presupposes

the existence of firm-specific capital, which - by

definition - 1is non-transferable across jobs. Work-
ers involved in Jjob changes may experience wage
reductions because of the specificity of their
acquired knowledge. Against this effect works the
possibility of wage improving Jjob changes associ-

ated with investment in job search. Specific capi-

tal as well as job search may require a modifica-
tion of the basic specification of the earnings

function. This is one objective of this chapter.

The plan of this chapter is as follows. First, in
Section 6.2, we derive unsegmented as well as
segmented earnings functions and discuss how alter-
native assumptions about investment behavior
affect the interpretation of the estimable parame-
ters of the models. Section 6.3 presents the empi-
rical analyses, performed on data from the Level
of Living Surveys of 1968 and 1974. We compare the
estimated functions for the two years and note
some interesting changes that appear to have occur-
red. Implications for changes in mobility over
time and some related issues are briefly discus-
sed. A summarizing discussion concludes the chap-

ter.

6.2 Derivation of Earnings Functions
6.2.1 The Basic Earmings Function

The basic earnings function as outlined in, e.g.,

Mincer (1974) has the following concepts:
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earnings capacity at time t. E; equals the
actual ("net") wage if there is no on-the-

job training.

post-school monetary investment costs in
period t-j.

the rate of return to investments in human

capital.

Cy/Ey = the investment ratio, i.e., the
fraction of earnings <capacity foregone

through on-the-job training.

The following identity holds:

+ rC (6.2)

Defining Es as post-school earnings capacity,
(6.2) is equivalent to

or

AnE

t

t-1
I (l+rki) (6.3)
i=s+1
t-1
2nE_ + b an(l+rk. ) (6.4)
S . 1
i=s+1

which for small rk; approximately equals

,QnEt

or

t-1
2nE_ + r T k. (6.5)
S i=s+1 .



k. (6.6)

where EXP 1is 1labor market experience since the

completion of school.

Earnings capacity depends on the amount of and the
returns to accumulated human capital. Neither earn-
ings capacity, nor investment ratios are easily
observed. In order to derive estimable equations,
some assumptions about investment behavior are re-

quired. The linear function
k = Kk, - BeEXP (6.7)

is a simple way of introducing the basic idea that
investment in human capital is declining over the
life cycle. The parameter k, may Dbe interpreted
as the fraction of time devoted to on-the-job
training when the individual enters the labor

market.

Inserting Eq. (6.7) into Eq. (6.6) and translating

into continuous time gives

EXP
inE_ = RnE_ + r é (ky-pt)dt (6.8)

which after integration yields

- _IB
ant lnEs + rkOEXP 5 EXPSQ (6.9)

The worker's observed wage equals earnings capaci-

ty less investment costs, i.e.,

wy = Et - ct = Et(l—kt) (6.10)
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which implies

= - B -
inw, = AnE_ + rk EXP - =& EXPSQ + fn(l-k ) (6.11)

The last term on the RHS of (6.11) can be approx-

imated by a second-order Taylor expansion

K
Xn(l—kt) = -k, - 5

& (6.12)

which yields a wage equation in terms of observ-

able experience variables

Ko
Anw, = gnE_ - ko - 3= + (rko+s+k05)EXP
2
_ (rp+p”)EXPSQ (6.13)
2

Assuming tﬁat post-school earnings capacity is a
linear function of years of schooling, this equa-
tion 1is equivalent to (6.1). Clearly, one can not
identify the rate of return to on-the-job training
(r) without knowledge of the rate at which the

investment ratio declines over time (B).

The basic earnings function presupposes that job
mobility does not affect investment behavior and
that acquired knowledge 1is transferable across
jobs. It also ignores returns to job search. For
several reasons, these assumptions are not very
realistic. Since specific training is non-trans-
ferable, we may expect that the returns to on-the-

job training outside the current job are leower

than investments undertaken at the current 3Jjob. A

fraction of accumulated human capital may become
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obsolete when job separations occur, and disconti-
nuities in the life cycle wage path should there-

fore be of no surprise.

Investment behavior may also differ across Jjobs
because of individual optimizing decisions or "ex-
ogenous" differences across jobs with respect to
investment opportunities. Consider the case with
investment ratios freely chosen by the worker at
each job. It is 1likely that the first years of a
labor market career involve a substantial amount
of job search, including information gathering by
"job shopping". Investment plans are realized only
when a Jjob is found that is considered to be of
some duration. Along these 1lines, it has been
suggested (Borjas, 1981) that the level of invest-
ment at each Jjob is related to the expected dura-

tion of the job.

In what follows we will modify the basic earnings
function to account for specific training and job
mobility. This involves derivation of segmented
earnings functions, as have been suggested by

Mincer and Polachek (1974) and Borjas (1981).

6.2.2 The Segmented Earnings Function

The earnings functions derived below focus on the
simple case where there are only two segments,
corresponding to the current job and all previous
jobs, respectively. This restriction is tailored
to the data sets to be analyzed, where working
life histories can be characterized by tenure and
total 1labor market experience. In this case the

expression for earnings capacity takes the form



TEN PEXP

AnE, = AnE_ + r r k_ . +r ok .

t s i=1 c,1l P i=1 P.1

(6.14)
EXP
+ r r k
S j=1 S

where

PEXP = EXP - TEN = previous experience (time in

the labor force prior to the current job),

ry = the rate of return to investment in training
on the current job (j=c), training prior to
the current job (j=p) and search (j=s),

kj = the investment ratio pertaining to training

on the current job (j=c), training on the
previous jobs (j=p) and search during the

past labor market history (j=s).

Earnings capacity thus depends on the amount of
and the returns to human capital accumulated
within and outside the current Jjob. It depends

also on previous search activities.

Some assumptions about investment behavior are re-
quired in order to derive estimable equations.

Consider the following relations:

k. = ko,c - B TEN (6.15)
k =k - PEXP (6.16
o] O0,p Bp )
ko'c = y-5PEXP (6.17)
EXP

T kg =M (6.18)

i=1
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The 1initial investment ratio for segment i 1is
denoted koi (i=c,p) and B, is the associated rate
of decline of this ratio. M is a vector capturing

information about the workers mobility history.

The economic interpretations of these equations

are as follows:

(i) Since investment in human capital is
likely to decrease over the life cycle, it
may also decline within jobs. This behav-

ior is implied by Eqs. (6.15) and (6.16).

(ii) Eq. (6.17) implies that the initial invest-
ment ratio at the current job is a decreas-
ing function of experience acquired out-
side this job. For persons with a continu-
ous labor market participation this re-
flects lower initial investment ratios for
jobs started at higher ages. This behavior
is consistent with the basic conclusions
from optimization models of 1life cycle
human capital accumulation. Eq. (6.17)
does not require any assumption about
variable investment opportunities at the
job. Workers may obtain their desired in-
itial .investment ratios by choosing Jjobs
with the suitable training character-

istics.

(iii) Investments in Jjob search are undertaken
if the prospective gains to such activi-
ties are positive. On average we expect
that Jjob search and voluntary quits in-
volve wage gains to workers (at least
in terms of present values of lifetime

earnings). This effect may offset the
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possible negative earnings effect related
to mobility induced reductions in the

value of specific training.

Inserting Egs. (6.15) - (6.18) into Eq. (6.14) and

translating into continuous time gives

TEN
AnE = fnE_ + r_ é (y -8 PEXP-B _t)dt
(6.19)
PEXP
+ r (x -g_t)dt + r M
p é 0,p "p s
which after integration yields
r 8, TENSQ
= -—,— - +
JLnEt lnES + rcy TEN 5 rpkO,p PEXP
(6.20)
- r B_ PEXPSQ
PP _  _ r 5 TEN-PEXP + r_M
2 c s
where TENSQ = TENe<TEN and PEXPSQ = PEXPs«PEXP.
Since the worker's observed (log) wage is
Anw, = fnE + n(l-k ) (6.21)
t s c,t

we can arrive at the estimable wage equation

2
(chC+Bc)TENSQ
2

2
J = X -
Anw lnES ) +(rcy+ac+yﬁc)TEN

(r Bp+62)PEXPSQ

+5+y8 )PEXP - 5

(6.22)

+(r_k
( pO,p

-(r 8+8B )TENPEXP + r M
C C S

where a second-order Taylor expansion has been

used to approximate ln(l—kclt)'
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The rates of return and the investment parameters
are not readily identifiable from estimates of Eqg.
(6.22). Note, however, that the interaction term
provides a test of the investment hypothesis speci-
fied in Egq. (6.17); if the initial investment
ratio in the current firm is unrelated to previous
experience, i.e. §=0, the coefficient for TEN-.PEXP
will be insignificantly different from zero. Other
tests are possible under some additional assump-
tions about investment behavior. Consider the case
where investment ratios are invariant with respect
to job mobility, as expressed in Eq. (6.7) above.
This implies a wage equation as given by Eq.
(6.23):

2
k0
N s~ ko - + (rcko+[3+_BkO)TEN

n
3

inw

(rc5+Bz)TENSQ
> + (rpkO+B+BkO)PEXP (6.23)

(r B+32)PEXSQ o
-t - (r_g+°)TEN - PEXP + r_M

It 1is clear that these restrictions allow us to
test whether r, > rp; this inequality holds if the
coefficient for tenure exceeds the coefficient for
previous experience. Likewise, the absolute value
of the coefficient for TENSQ should be greater
than the absolute value of the coefficient for

PEXPSQ.
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6.3 Empirical Analysis
6.3.1 Sample Characteristics

The data to be explored are from the Level of
Living Surveys of 1968 and 1974. Unfortunately,
there is 1little detailed information on past expe-
riences of mobility. We have represented past mo-

bility as follows:

M = { Job mobility at least once since labor force
entry (JM), migration at 1least once since
age 16 (GM), job mobility and migration
(aM-GM) }

Job mobility is defined as change of employer; JM
equals one 1f total years of experience are

greater than years of tenure.

Table 6.1 gives information about basic character-
istics of the workers in the two samples. Years of
tenure are around 10 for men and around 6-7 for
women; corresponding figures for previous experi-
ence are 12 and 8, respectively. Around 80 percent
of the workers report some change of employer and
around 60 percent report some locaticnal change

since age 16.

6.3.2 Estimation of Wage Equations

The segmented wage equation 1is given by Eqg.
(6.26). The post-schooling potential wage is repre-
sented by a 1linear schooling term. Controls for

sex and marital status are also added.
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Table 6.1 Characteristics of employees, 1968 and

1974

1968 1974
Men Women Men Women

Age 40 38 39 -39
Married 0.71 0.62 0.75 0.72
Schooling 8.6 8.7 9.8 9.6
Experience (EXP) 23.0 14.7 21.7 14.6
Tenure (TEN) 10.1 6.1 10.1 7.0
Previous experience
(PEXP) 12.9 8.6 11.6 7.6
Job mobility (JM) 0.83 0.79 0.83 0.78
Migration (GM) 0.62 0.66 0.57 0.62
Job mobility with
migration (JM+GM) 0.57 0.56 0.51 0.52
An wage 7.010 6.688 7.582 7.316
Sample size 1948 1236 1749 1326

Note: The following variables are (0,1)-dummies: Mar-
ried, Job mobility, Migration and Job mobility with
migration. (JM=1 if EXP>PEXP). The wage rate is earn-
ings per hour in Swedish ore.

Source: The Level of Living Surveys of 1968 and 1974.
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Estimation results are presented in Table 6.2; all
coefficients except the intercept are here con-
strained to be equal for men and women. Measure-
ment errors in the data result in some cases in
negative values of previous experience; the data
do not preclude tenure to exceed years of work
experience. Table 6.2 gives estimations based on
observations with non-negative values of previous
experience in columns (2) and (4). It turns out
that the basic results are independent of whether

this sample restriction is imposed.

Inspection of Table 6.2 reveals a number of note-
worthy results. Focusing first on the experience
variables, we observe that the interaction term,
TEN<PEXP, shows up with a highly significant nega-
tive sign. The interpretation is that the initial
investment ratio in the current firm is negatively
‘related to previous experience; jobs started
closer to the horizon will involve less training

since the payoff period is shorter.

The estimated equations show that the tenure-coef-
ficient exceeds the coefficient for previous expe-
rience. The difference between the coefficients is
largest in 1974. For this year we also observe
that the coefficient for TENSQ is substantially
larger (in absolute value) than the coefficient
for PEXPSQ. If we are willing to assume that life
time investment behavior is roughly independent of
job mobility, the conclusion would be that returns
to inside training exceed returns to outside
training. Hence, a fraction of accumulated knowl-

edge is not transferable between jobs.

A comparison of the estimates for 1968 and 1974

shows a marked decrease over time in the coeffi-
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Table 6.2 Wage equations for 1968 and 1974

(t-ratios in parentheses)

1968 1974
(1) (2) (3) (4)
Constant 5.791 5.790 6.685 6.676
(178.4) (172.6) (235.5) (224.8)
Women -0.251 -0.252 -0.212 ~-0.207
(-18.38) (-18.24) (-18.93) (-18.22)
Married 0.153 0.150 0.089 0.086
(10.16) (9.847) (7.079) (6.820)
Schooling 0.076 0.075 0.046 0.047
(31.68) (31.03) (26.29) (26.29)
TEN 0.034 0.035 0.031 0.031
(15.01) (14.43) (15.58) (14.37)
TENSQ/1000 -0.488 -0.505 -0.501 -0.455
(-9.202) (-8.702) (-10.02) (-8.417)
PEXP 0.030 0.028 0.020 0.020
(14.59) (12.94) (10.79) (9.958)
PEXPSQ/1000 -0.535 -0.483 -0.361 -0.339
(-13.01) (-10.38) (-9.317) (-7.553)
TEN«PEXP /1000 -0.913 -1.004 -0.817 -0.820
(-12.16) (-11.05) (-10.96) (-9.629)
JM 0.074 0.087 0.087 0.095
(2.962) (3.245) (4.305) (4.311)
GM 0.139 0.121 0.132 0.154
(4.466) (3.563) (5.242) (5.427)
JMe+GM -0.067 -0.047 -0.086 -0.106
(-1.955) (-1.267) (-3.088) (-3.452)
R? 0.448 0.446 0.388 0.387
Sample size 3164 3078 3070 2940

Note: Egs. (2) and (4) are restricted to observa-
tions for which PEXP » O hold.
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cient for previous experience and a smaller de-
crease in the tenure-coefficient. Likewise the ab-
solute value of the coefficient for PEXPSQ is
strongly reduced whereas the coefficient for TENSQ
is roughly unchanged. It appears as if the rate of
return differential between inside and outside
training is small or negligible in 1968 but sub-
stantial in 1974. It seems as if human capital
specificity 1is growing in importance; skills ac-
quired on the job were more transferable across
jobs in 1968 than in 1974.

Turning, next, to the returns to job search, we
find that 1local job changes (JM=1 and GM=0) are
associated with an upward shift of the earnings
profile amounting to 7-9 percent in 1968 and 9-10
percent in 1974. The returns to inter-local job
mobility (JM=1 and GM=1) 1is 14-16 percent in 1968
and 13-14 percent in 1974.

Pure residential mobility (JM=0 and GM=1) involves
a shift of the profile of around 12-15 percent. It
is not clear exactly what kind of job mobility
that is captured by this latter category. Workers
who always have worked for the same employer but
report locational changes may have had experiences
of transfers between plants. The locational chang-
es may also reflect mobility associated with stud-
ies or other non-market activities. We would cer-
tainly expect wage premiums from inter-regional
job transfers; such transfers may typically be
promotions. It is less clear why residential mo-
bility per se should affect earnings. The data
are unfortunately unable to distinguish between
mobility between companies, and mobility between
plants.
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Among other results displayed in Table 6.2, we
observe that the standardized wage differential
between men and women amounted to 25 percent 1968
and 20 percent 1974. Being married implied 15
percent higher wage rates in 1968 and 9 percent
higher wages in 1974. The schooling coefficient is
also reduced 1in size; the rate of return to an
additional year of education was 8 percent 1968

but only 5 percent in 1974.

A hypothesis put forward by Borjas (1981) is that
the level of investment at each job is an increas-
ing function of the prospective auration of the
job. The idea 1is not easily translated into a
testable form, since data on expected job dura-
tions are rare. We run separate regressions for
those who reported their Jjobs to be "permanent"
(as opposed to those who anticipated a job separa-
tion). The results were very similar to the re-

sults for the whole sample.

Wage Equations by Sex

The wage equations specified and estimated are
based on the assumption that differences between
the male and female wage functions can be repre-
sented solely by an intercept dummy. In other
words, the slopes of the experience-earnings pro-
files are constrained to be the same for both
sexes. This restriction may be questioned accord-
ing to some well-known arguments provided by the
human capital framework. The basic idea is that
women expect to spend less time in the labor force
and will have weaker incentives to engage in human
capitél investments. (See Mincer and Polachek,
1974.) The resulting female earnings profiles will

consequently be flatter for women than for men.
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It is straightforward to check for wage equation
differences between the sexes by running separate
regressions for men and women. The results in
Table 6.3 reveal some interesting differences. The
male coefficients for tenure and previous experi-
ence are virtually identical in 1968, indicating
that Jjob changes did not reduce the value of ac-
quired training; in fact, the «coefficient for
PEXPSQ 1is larger, in absolute value, than the
coefficient for TENSQ. The corresponding female
coefficients, however, differ substantially; the
tenure coefficien£ is almost twice as large as the
coefficient for previous experience and the abso-
lute value of the coefficient for TENSQ is more

than twice as large as the coefficient for PEXPSQ.

A comparison across years reveals a decrease in
the male coefficient for previous experience but
nc change in the tenure coefficient. Obviously the
interpretation in terms of increased specificity
in on-the-job training is valid for men. The pic-
ture for women does not fit that story exactly;
the coefficients for tenure and previous experi-
ence are both reduced, a‘lt‘nough in similar propor-
tions. What we observe in 1974 are experience
earnings profiles with almost negligible differ-
ences between the sexes. The basic similarity also
hold for the "wage premium" to marriage. Married
men in 1968 had 17 percent higher wage rates than
unmarried men; the corresponding number for mar-
ried women was 13 percent. In 1974 we find that
married men had 9 percent higher wages than un-
married men and that married women had 8 percent

higher wages than unmarried women.

Other noteworthy differences across sexes and

years pertain to the mobility variables. Men in
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Table 6.3 Wage equations for 1968 and 1974, by sex
(t-ratios in parentheses)
1968 1974
Men Women Men Women
Constant 5.801 5.513 6.696 6.436
(150.1) (100.3) (191.3) (144.6)
Married 0.168 0.133 0.093 0.083
(8.393) (5.510) (5.615) (4.123)
Schooling 0.073 0.080 0.047 0.047
(25.03) (18.84) (21.17) (16.09)
TEN 0.031 0.045 0.031 0.033
(11.31) (9.205) (12.29) (9.408)
TENSQ/1000 -0.417 -0.838 -0.475 -0.593
(-7.037) (-5.581) (-8.086) (-5.806)
PEXP 0.030 0.027 0.023 0.018
(12.09) (6.239) (9.674) (5.370)
PEXPSQ/1000 -0.545 -0.398 -0.393 -0.341
(-11.83) (-3.688) (-8.624) (-4.407)
TEN<PEXP/1000 -0.865 -1.289 -0.764 -0.722
(-10.10) (-5.989) (-9.830) (-5.310)
JM 0.102 0.052 0.060 0.119
(3.414) (1.141) (2.363) (3.604)
GM 0.182 0.078 0.085 0.176
(4.426) (1.563) (2.478) (4.611)
JMeGM -0.120 0.013 -0.053 -0.113
(-2.695) (0.236) (-1.426) (-2.613)
R2 0.422 0.332 0.333 0.270
Sample size 1937 1227 1747 1323
Note: Observations for which PEXP < O hold are not
excluded. The results from data for which PEXP > O

are almost identical.
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1968 receive an upward shift of the earnings pro-
file of 10 percent upon a local job change and a
gain of 16 percent upon an inter-local change. The
women's mobility gains are smaller, if any; all
mobility coefficients are, in fact, insignificant-

ly different from zero.

In 1974 the pattern is almost reversed. Men's
mobility gains are now reduced (6 percent for
local job changes, 10 percent for inter-local job
mobility). Women's gain, however, has increased
substantially (12 percent for local job changes,
19 percent for inter-local Jjob mobility). One
should, of course, not take these precise numbers
too seriously. Nevertheless, they indicate a note-
worthy change over time. The much stronger female
labor force attachment of 1974 appears to have
involved structural shifts in the female earnings
function. The similarities between the male and
female equations outweigh the differences.

6.3.3 The Rewards to Mobility over the Life
Cycle

Two basic findings emerge from the above estima-
tions. First, it appears as if job mobility and
migration are associated with an upward shift of
the earnings profile. There is, however, also a
loss of specific training associated with a job
change. The latter effect will affect the level as
well as the slope of the earnings profile. The net
effect on earnings is ambiguous a priori, but can

be calculated from our estimates.

We can now make some illustrative calculations

showing how discounted future earnings are af-
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fected by alternative "mobility careers". The cal-
culations will be contingent upon some strong and
not very realistic assumptions, but may be instruc-
tive for two reasons. First, we will be able to
demonstrate how returns to mobility vary over the
life cycle and, secondly, we can provide some
information about changes over time in the pat-

terns of returns to mobility.

Consider Figure 6.1. A worker of age A0 has so far
made no Job change and expects to follow path (i)
if he refuses to move. He may, however, consider a
prospective earnings stream such as (ii). Presuma-
bly, the choice will be dictated in part by a
comparison of discounted present values associated
with the two paths. Such a comparison is in prin-
ciple not difficult to make given our estimated

earnings function.

The reference-path is the stayer-career ((i) in
Figure 6.1). We compute the discounted present
value of earnings, assuming a discount rate of 4
percent, at different points in the 1life cycle;
the selected points are ages 25, 35, 45 and 55.
The horizon is set at 65. These reference earnings
are compared with the present value of moving
(local job change and inter-local job change). The
alternative earnings streams are discounted Dback
to the four chosen points during the life cycle.
Hence, we do not calculate total lifetime earnings
but rather earnings pertaining to the remaining

labor force period.

Needless to say, the use of cross-sectional earn-
ings profiles to characterize 1life cycle wage
growth 1is not without problems. The results re-

ported below should be viewed as rough indicators



- 159 -

Figure 6.1 Alternative earnings paths, mover and

stayer

in wage

on how the returns to mobility vary over the life
cycle; more reliable estimates would require longi-
tudinal data.

The results set out in Table 6.4 have two note-
worthy features. First, there is a very pro-
nounced age-pattern in the rewards to mobility.
Young workers receive positive changes in discount-
ed earnings upon moving; old workers experience
decreases in earnings. Another interesting observa-
tion is that the rewards to job changes seem to
have wundergone a substantial reduction between
1968 and 1974 for young and middle-aged workers.
Finally, we can note that inter-local job mobility
entails higher wage premiums than local job chang-
es; this 1is, of course, a reasonable result, but

it is obvious from Table 6.3 alone.
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Table 6.4 Change in the present value of male
earnings due to mobility, in per-

cent of (discounted) stayer earn—

ings
1968 1974
Mobility Local Inter- Local Inter-
at age job local job job local job
mobility mobility mobility mobility
25 8.5 15.5 2.5 5.8
35 3.6 10.3 -1.7 1.5
45 -3.3 2.9 -5.4 -2.3
55 -11.9 -6.2 -8.9 -0.06

Note: The calculations are based on the estimates
in Table 6.3. The discount rate is 4 percent and
labor force exit is assumed to occur at age 65.

6.3.4 Other Issues

The above wage equations disregard the fact that
job mobility may have a variety of different
causes, such as voluntary 3job changes, mobility
related labor force interruptions or job changes
due to layoffs and subsequent unemployment. There
is little reason to believe that such different
sources of mobility have identical wage conse-
quences. Unfortunately, the data set precludes any
detailed analysis of these issues. A few remarks

are nevertheless in order.

First, regarding the distinction between voluntary
and involuntary mobility, it appears that unemploy-
ment-induced mobility plays a relatively minor
role in the Swedish labor market. Among those who
changed 1locality between 1968 and 1974, only 12
percent reported that the last move was caused by
difficulties of obtaining a job (Vuksanovich,
1979).



- 16l -

The retrospective data on unemployment provide
additional information of interest. It shows that
15 percent of those employed 1974 had been unem-
ployed at least once during the last 5 years (i.e.
roughly 1969-73).

The relationships between unemployment and subse-
quent wages have been explored by Bjorklund
(1981). His basic finding is that the unemployment
occurrence per se has negligible effects on future
wage rates. Thefe is, however, some evidence indi-
cating that long duration of unemployment may have

adverse wage consequences.

The idea of tied spouses, notably tied wives, was
discussed in Chapter 5. To what extent do 1loca-
tional changes on part of two-person households
imply a deterioriation in the women's economic
position? The effects may show up as labor force
exits, unemployment or job changes associated with
wage reductions. The procedure for dealing with
the third possible effect 1is straightforward: A
dummy for married women with recent experiences of
locational changes can be appended to the wage

equation.

For 1968 we found a significant positive differ-
ence between all recent migrants and married women
in this category. This evidence in favor of the
tied wife hypothesis was, however, not supported
by the data for 1974. Suffice it here to say that
the data for the mid-seventies did not support the

tied wife hypothesis as far as wage rates go.
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6.4 Concluding Remarks

A certain amount of a worker's acquired training
is specific to the job and, by definition, hot
transferable across different jobs. In this chap-
ter we have applied a simple earnings-model with
special emphasis on the role of specific human
capital. The analysis provides a number of new
empirical results, with implications for the behav-
ior of earnings and mobility over the life cycle.
It gives clues to an understanding of the trends

in mobility as well.

The analysis confirms the importance of distin-
guishing between general and specific work expe-
rience. The returns to training acquired on the
current Jjob appear to exceed returns to outside
experience. The possibility of a capital loss upon
a Jjob change 1is therefore obvious. For men, the
importance of specificity has increased between
1968 and 1974. This, in turn, implies stronger

incentives to avoid job changes.

Mobility decisions are 1likely to be affected by
the available alternative prospective earnings
streams. The calculations in this chapter show
that hypothetical (discounted) income gains from
mobility fall rapidly over the 1life cycle. The
well-known inverse relationship between age and

mobility rates has therefore a straightforward

economic interpretation.

One piece of evidence has relevance for the inter-
pretation of the secular changes in various mobili-
ty rates, as described in Chapter 2. We show that

the prospective returns to mobility have decreased



- 163 -

between the 60s and the 70s. This, in turn,
appears to be due to the increasing degree of

specificity in on-the-job training.
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7 LABOR MOBILITY AND WAGE GROWTH:
CH SELECTICEH RULES AND REWARDS

7.1 Introduction*

This chapter has two interrelated objectives. The
first aim is to explore the role of expected wage
gains in mobility decisions. The second aim is to
investigate the effects of mobility on subsequent
earnings. Do workers actually gain by moving or
would they do better by not moving? This informa-
tion, 1in turn, will illuminate the relationships
between life cycle earnings profiles and 1life

cycle patterns of job mobility.

The approach in this chapter is an extension of
the standard approach in mobility studies, 1in
which earnings differentials between stayers - and
movers are captured by a dummy variable in an
earnings function. A tacit assumption in this tra-
ditional approach - adhered to 1in the previous
chapter - 1is that the computed wage differential
(if positive) measures the stayers gain from
moving, had they moved. However, the movers and
stayers are not randomly selected groups Dbut
rather self-selected, presumably on the basis of
perceived benefits associated with the alterna-
tives. The earnings of movers are, therefore, not
necessarily attributable to stayers, had they
moved; nor are the stayers' earnings necessarily
attributable to those who actually moved, had they

not moved.

* A previous version of this chapter was presented
at the European Econometric Society Meeting in
Dublin, September 1982.
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The analysis 'in this chapter takes the interde-
pendence bhetween wage dgrowth and mobility into
account; wage growth rates are affected by mobil-
ity and the mobility decision responds to alterna-
tive prospective wage growth rates. The framework
we use results in a model with binary and limited

dependent variables.!

7.2 The Model

Assume that the worker's mobility decision is
based on a comparison between two prospective
earnings streams associated with job mobility and
no job change, respectively. The worker knows, at
each point in time, his actual wage and has antici-
pations about his wage growth. Mobility occurs if
discounted life time earnings, net of job transfer

costs, are improved, i.e.,

V.-V, -¢C., >0 (7.1)

where Vm , Vsi are the life time earnings of the

ith indiiidual related to moving and staying, re-
spectively. The cost of changing Jjob is denoted
Ci-

To simplify the analysis, we assume that the
worker behaves as 1if his working life were of
infinite length. However, each worker is facing a
known and constant death risk, 8. Likewise, he is
aware of the possibility of involuntary separa-
tions from the firm. Denote the separation proba-
bility by p and assume that the worker treats pu as
a constant. There is little reason to expect separ-
ation probabilities to be independent of the

worker's mobility decision; because of seniority
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rules, we would expect higher layoff-risks in a
hypothetical new firm than in the current one.
Taking account of positive death and layoff risks,

the "total" discount rate is

Pog = Fi YO by (7.2)

Pei = T3 * 85 *oHg (7.3)
where r. is the conventional discount rate. The
present values of earnings for the alternative

options are then

Vi = é Woi ©XPlopit-pp;)at = w /(ep;-gp; ) (7.4)
Vsi = é Woi €XPldgit-pgitldt = w,,/(pg5-9g;) (7.5)

o
rates of wage growth associated with mobility and

staying, respectively.

where w_ is the initial wage rate and 9y 9Ig are

The wage growth functions related to mobility and
staying are given by

Imi X Pt fmi (7.6)
9ei T Xy Bs * fgy (7.7)
where e~ N(O,ol), ey ™ N(O,cz)

and, likewise, the discount rates are given by

P =Q . vy + 1 . (7.8)
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where n_ ~ N(O,c3), ng ~ (0,04)-

Now assume that job transfer costs are propor-
tional to prospective income with the current em-
ployer, and related to a vector 7 of various perso-

nal and other characteristics, i.e.?2,

. . = Z.0 + u, .
cl/V51 z,0 uy (7.10)

)

where u, o~ N(O,o5

Let Ii denote the selection 1index and let
o; = ci/vsi. The criterion for moving becomes then

I, = an(V /v . (1+c,)]) =

= - Xn(pmi—gmi) + xn(psi-g ) - 1n(1+ci) >0 (7.11)

si

which, through a Taylor approximation around the
means, can be rewritten as
)+ az(g

I, = @, + al(g

i —psi) + azc; (7.12)

mi Pmi

where @y, = l/(pm—gm), a, = —l/(ps—gs) and aq., =~ -1

(assuming c; to be small).

The wage growth equations (7.6) and (7.7) cannot
be estimated for all individuals; I is only ob-
served for those who move, gS only for those who

stay. The conditional expectations are

1

E(g ,11,>0) = X8+ E(smilli>0) (7.13)

E(gsi|1i<o) = X; B  + E(ssilliso) (7.14)
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Those observed mean wadge increases may differ from
the population means if the error terms pertaining
to the censored samples have non-zero means. The
approach followed involves finding explicit expres-
sions for the error terms. Substitute, therefore,
Eqs. (7.6) - (7.10) into Eq. (7.12)

= o0 + X, + - oy - Ly + .

Ii aO 1(ale a2Bs) alleYm a2051Ys a3Z1®
- —_ = — %

toageng tanEgy T %y MgyT Apngyt agu; = Wi - ey

(7.15)

where

We = (X3,0p,.0.,2;) and

—_— k= - -

e T 9y fmit %pfgi T %My T ¥pNgit @gyye

The probability of observing a person as mover is

accordingly

Pr(I,>0) = Pr(W,>e¥) = F(WiH/oe*) (7.16)

where F(e¢) 1is the standardized cumulative normal

density function. Obviously,

Pr(Ii<O) =1 - F(-).

Next, define A_, and A _, as
mi si

>
I

o= f(WiH/ce*)/F(-) (7.17)

>
Il

oi = fW,n/o _,)/(1-F(+)) (7.18)
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It can be shown that

* - \
E(e; led < w.m) (ole*/de*)xmi (7.19)

E(eggyled > wm) = (aze*/oe*)xsi (7.20)

where Ty ew and Tpe% are covariance terms. Hence it
turns out that non-zero covariances may introduce
sample selection bias. If the error in the deci-
sion equation is uncorrelated with the errors in
the wage equations, no bias will occur. Note,
however, that OLS estimation and non-zero covari-
ances will only bias the intercept if the relevant
selection variable is uncorrelated with the vari-

ables included in the X-vector.

The estimating wage change equations, conditional
on observed mobility status, will be

~

i~ xiam + Km)‘mi + gmi (7.21)
9si = xiBs *okgrsi T oEsi (7.22)
where E(gmilli > 0) =0, E(F,silIi < 0) =0,

Km = cle*/ce* and « = 028*/05*

The introduction of the variables imi and isi' pre-
dicted from the reduced form probit (7.16), will
result in consistent OLS-estimates purged of selec-
tion bias (if no other sources of selectivity bias
exist).

The estimated wage change equations yield pre-

dicted wage growth rates for each individual,
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N

9y and gg;- which can be substituted back into
the structural index,

~ ~

I =og % a19pi * %2953 ~ 1Yy ~ %295 Ys

o ok
+ a3ZiO e (7.23)

which also 1is estimable by probit. It can be
noted that the parameter vectors y , y, and © show
up in the same form in the reduced form index as

in the structural index.

7.3 Variables and Data

The data analyzed are from the Swedish Level of
Living Surveys of 1968 and 1974. In particular, we
will explore the determinants of mobility and wage
growth for male workers between 1968 and 1974.
Mobility is defined as change of employer and is
implicitly given by the respondents' reports on
tenure in the 1974 survey. Workers who report 1968
as hiring year both in 1968 and in 1974 were
excluded from the sample (since change of employer
is uncertain in this case). Workers with uncertain
wage reports were also excluded, as were persons
with unemployment experiences during the period.
The reason for the latter restriction is that our
framework may not apply to job changes -due to
"involuntary" unemployment. There is no possibili-
ty of distinguishing different types of unemploy-

ment in the current data set.

The general framework outlined above includes five
stochastic equations. The two wage growth equa-

tions 1include a vector of explanatory variables

specified as follows:
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X = {ASchooling, AExperience, A(Experience)2
AMarital status, local unemployment rate,

&n initial wage}

This corresponds to a standard human capital earn-
ings function, where 1log earnings are explained
by education, work experience and work experience
squared (and possibly some other personal charac-
teristics as well).3 Changes in log earnings will
accordingly be related to changes in the human
capital attributes. We have also added the local
unemployment rate to the wage change equation,
capturing responses to varying degrees of labor
market tightness.

The period of investigation 1is characterized by
ambitious efforts by the trade unions to reduce
existing wage differentials (the so-called wage
policy of solidarity). A concurrent change was
marked increase in university educated manpower.
Those changes may have affected the returns to
schooling and on-the-job training. We take account
of this possibility by including the initial wage
level in the wage change equation. It can be shown
that this specification amounts to a uniform pro-
portional change of all parameters of the wage

level equations. See Appendix A for details.

The vector %, capturing mobility costs, 1is given
as

Z = {tenure, (tenure)z, age, marital status,

recently moved}

The arguments are basically self-explanatory. A
worker's ties with the employer will increase with

his. length of tenure. This is due to accumulated
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firm-specific human capital, but also to firm-spe-

cific ties arising from established social rela-

tions with co-workers.

Insofar as Jjob mobility involves migration, we
also expect that mobility costs are higher for
older workers, for married ones and for persons
with a substantial 1length of residence in the
current locality. Older workers are likely to face
higher psychic migration costs and, because of
their accumulations of consumer durables, higher
pure monetary mobility costs as well. Married
workers will also be constrained by family ties,
as with the wife's attachment to the local labor
market. Finally, persons who recently moved to the
current locality should have negligible locational
ties, and consequently be less reluctant to move

again.

The Q-vectors explaining discount rates are speci-
fied to include tenure and age variables. In parti-
cular, workers with short tenure are facing higher
layoff risks with their current employer. And old
workers are likely to place more emphasis on re-
turns 1in the near rather than 1in the distant

future. Hence,

Il

{age}

{tenure, (tenure)z, age}

n

Q
s

The data are summarized in Table 7.1. Movers gen-
erally tend to be younger, unmarried and with
shorter length of tenure. The initial wage level
is lower for movers, whereas their rate of wage
growth is higher than the average. In terms of
nominal growth rates per year, movers receive 11.9

percent and stayers 9.4 percent. In real terms
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Table 7.1 Sample characteristics

All Job Job

workers movers stayers
Age 37 32 40
Recently moved to
current locality
(=1 if the person
moved in 1967 or 1968,
zero otherwise) 0.09 0.14 0.06
ASchooling 0.8 1.1 0.7
AExperience 5.2 4.9 5.3
Marital status
(=1 if married, zero
otherwise) 0.73 0.55 0.81
AMarital status 0.10 0.22 0.05
Tenure 9.8 5.2 12.0
Local unemployment
rate 2.1 2.1 2.1
n initial wage 7.066 6.959 7.116
Real wage increase .
per year, percent 3.6 5.3 2.8
Sample size 1047 330 717

Note: The figures refer to 1968 and to changes
between 1968 and 1974. The wage rate is earnings
per hour in Swedish Ore. The local unemployment
rate is the average for 1970-73 of unemployment
rates 1in regions of co-operating communes (A-
regions). Age, Schooling, Experience and Tenure
are measured in years.
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(pefore taxes) these figures imply 5.3 percent for

movers and 2.8 percent for stayers.

7.4 Empirical Results

7.4.1 Wage Change and Reduced Form Decision
Equations

The first step of the estimation procedure in-
volves estimating the reduced form probit, as
given by Egq. (7.16). The results are set out in
the first two columns of Table 7.2. As spelled out
above, the reduced form includes arguments of the
wage growth equations as well as the equations for

mobility costs and discount rates.

The wage change equations include the initial wage
level among the RHS variables. There is, however,
reason to question the assumption of uncorrelated-
ness of the initial wage 1level with the error
terms of the wage change equations (see Appendix
A). We applied the Wu test as a check.“ The (log)
initial wage 1level was regressed on a number of
personal characteristics and human capital attri-
butes and the residuals were appended as a new
variable to the wage change equation. The coeffi-
cients on the residual variables were significant-
ly different frdm zero in both wage change equa-
tions, thus indicating possible simultaneous equa-

tions bias.

The estimates presented are, therefore, given
under two alternative assumptions about the error
terms of the wage change equations. First, we
maintained the hypothesis of zero correlation be-

tween errors and RHS variables; hence the initial
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Table 7.2 Estimated decision equations
(t-ratios in parentheses)
Reduced form Structural form
(1) (2) (3) (4) (5)
Constant 2.129 0.872 0.474 0.090 0.057
(2.415) (0.691) (3.086) (0.423) (0.153)
g 17.02 14.30 14.67
m (2.552) (2.228) (2.010)
g -24.86 -20.92 -21.31
S (-2.222) (-1.861) (-1.803)
Recently moved to 0.294 0.274 0.269 0.254 0.256
current locality (1.949) (1.807) (1.809) (1.712) (1.710)
Tenure -0.113 -0.115 -0.108 -0.110 -0.111
(-7.802) (-8.011) (-7.583) (-7.587) (-7.569)
(Tenure)2/100 0.214 0.225 0.211 0.215 0.215
(5.397) (5.827) (5.278) (5.364) (5.350;
Married -0.319 -0.377 -0.347 -0.431 -0.433
(-2.485) (-2.847) (-3.304) (-3.848) (-3.822!
Local unemploy- 0.006 0.010
ment rate (0.116) (0.210)
4n initial wage -0.207
(-1.620)
in predicted
initial wage 0.119
(0.583)
Age -0.027 0.000:!
(-2.166) (0.108
AMarital status 0.143 0.113
(1.100) (0.862)
ASchooling 0.045 0.037
(1.454) (1.214)
AExperience -0.077 -0.173
(-2.179) (-3.113)
A(Experience)z/ -0.019 0.002
1 000 (-0.046) (1.989)
Log likelihood -543,22 -542.00 -545.55 -547.66 -547.65
Likelihood ratio 218.51 220.96 213.86 209.64

209.65

Note: Column
by OLS,

columns

(5) to wage

instrumented initial wage on the RHS.

growth

(3) corresponds to wage growth equations estimated
(4) and

equations with
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wage was used as regressor. Second, the initial
wage was treated as endogenous and therefore pre-

dicted by a set of instrumental variables.

The reduced form estimates are used to compute
selectivity variables imi and isi' respectively.
Those are appended to the estimating wage change
equations. The results are given in Table 7.3.

The human capital variables have signs consistent
with a priori expectations. Wage rates increase
with improved education and increase, at a de-
creasing rate, with years of work experience; the
negative (and highly significant) sign for the
coefficient of the squared experience variable im-
plies lower wage growth rates for older workers.
The local unemployment rate shows up with coeffi-
cients of expected signs, although with fairly

large standard errors.

Another finding deals with the role of the initial
wage rate. It appears as if initial earnings have
substantial detrimental effects on wage growth
during this period. This is consistent with other
evidence of a reduction in wage dispersion. It is
beyond the scope of this paper to explore the
causes behind this process of wage equalization.
suffice it here, again, to mention that signifi-
cant changes in the supply of university-educated
manpower have taken place. And the importance of
the "wage policy of solidarity", pursued by the
trade unions in centralized collective bargaining,
could hardly be overlooked.

To what extent do the experiences of actual movers
also capture what a random sample of workers would

have earned, had they moved? The evidence on selec-
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Table 7.3 Estimated wage growth equations
(t-ratios in parentheses)
Dependent variable: 2n(1974 Wage) -
2n (1968 Wage)
Job stayers Job movers
(1) (2) (3) (4)
Constant 3.146 2.295 4.872 3.440
(20.73) (10.22) (19.70) (7.177)
ASchooling 0.012 0.006 0.022 0.023
(2.280) (0.904) (2.531) (1.963)
AExperience 0.014 0.005 0.011 0.006
(2.392) (0.791) (1.208) (0.437)
A(Experience)z/ -0.236 -0.191 -0.551 -0.483
1 000 (-3.774) (-2.627) (-4.363) (-2.897)
AMarital status 0.008 0.015 0.014 -0.003
(0.382) (0.598) (0.462) (-0.078)
Local unemploy- -0.013 -0.015 -0.013 -0.019
ment rate (-1.720) (-1.657) (-0.890) (-0.992)
fn initial wage -0.368 - -0.599 -
(-18.28) (-16.46)
in predicted - -0.246 - -0.375
initial wage (-8.151) (-5.443)
A 0.057 0.108 - -
s (1.669)  (2.735)
N - - -0.012 0.085
m (-0.264)  (1.351)
R2 0.414 0.1920 0.561 0.231
MSE 0.033 0.045 0.058 0.101
F 71.66 23.74 58.82 13.84
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tion bias in the movers' wage equation is inconclu-
sive. There 1is some weak indication of negative
selection bias when the predicted initial wage is
used as regressor. (Note that im is negative; a

positive coefficient implies a negative selection
effect.)

The evidence on selection bias is more conclusive
when we turn to the stayers' wage equation. The
estimated is—coefficients are positive in both
forms of wage change equations, implying positive
censoring effects (since xs > 0). The implication
is that those who chose to stay did better as
stayers than what measurably similar movers would

have done, had they decided not to move.

A selection rule based on comparative advantage
would suggest that individuals choose mobility
status on the basis of perceived benefits associ-
ated with the alternatives. Those actually ob-
served as movers (stayers) would be precisely
those who are likely to benefit from being movers
(stayers). This leads us to expect positive cen-

soring effects.

7.4.2 Prospective and Actual Wage Gains

The estimated wage change equations for stayers
and movers allow us to impute hypothetical wage
growth rates to each individual in the sample. The
computations are straightforward. The characteris-
tics of each individual are applied to the Egs.
(7.6) and (7.7), giving hypothetical wage in-
creases as ami = xiBm and ési = XiBs' The results
of the calculations, expressed in terms of yearly

real wage growth rates, are set out in Table 7.4.
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Table 7.4 Actual and hypothetical real wage
growth rates 1968-74

Percent per year

Actual Wage Wage

wage growth, growth,

growth moving staying
All workers 3.6 5.5 2.3
Age 16-29 6.2 8.2 3.8
Age 30-49 2.5 4.5 1.7
Age 50- 1.9 3.4 1.4
Movers 5.3 (6.7) 3.0
Stayers 2.8 4.9 (2.0)

Note: The estimates in column (2) and column (4)
of Table 7.3 have been used.

The numbers in the table may be interpreted as
wage change prospects that workers are facing ex
ante (Bjodrklund, 1983). It can be noted that pro-
spective wage gains associated with mobility de-
crease over the 1life cycle; young workers (age
16-29) expect the moving option to yield a 4 per-
cent higher growth rate whereas old workers (over

50) receive a corresponding premium of 2 percent.

Consider, next, wage gains to mobility for those
who actually have moved. For worker i the wage
gain equals the expected wage increase in the
mobility case 1less that in the nonmobility case,
conditional on the fact that the worker is a

mover. The relevant expression is

E(gmi_<':’si|1i>o) - Xi(Bm_Bs) * (ole*_62e*)xmi (7.24)

The first term on the RHS of Eq. (7.24) gives the

predicted wage gain for a worker drawn at random
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with characteristics Xi' The second term captures

the self-selection, or sorting, effect.

Using the estimates of T e* and T w from columns
(2) and (4) in Table 7.4, we can infer that the
last term in Eq. (7.24) is positive (since 0*15*_
625* < 0 and xmi < 0). This indicates the presence
of positive sorting gains; the excess wage growth
from changing versus staying is higher for actual
movers than for stayers. Note that the stayers'

excess wage growth from changing is given by

B(gn;=9gi1T5<0) = X3 (Bp=0) + (o) w=0y x)hgy (7.25)

The last term is negative (given our estimates of

Tl ex and o,_x and since hgy 2 0). Hence, the in-

equality

E(gmi—gsi|1i>0) > E(gmi—gsilliéo)

holds, implying that self-selection works in a
direction that improves the allocative efficiency
of the labor market. This conclusion, however,
should be taken with some care given that the
covariance terms are estimated with fairly large

standard errors.

For average movers, the vyearly growth rate |is
increased by around 4 percent, compared to a situa-

tion where they had stayed (based on Eq. (7.24)).

We noted in the discussion of optimal search and
moving strategies in Chapter 3 that low wage work-
ers will require higher wage gains in order to
move. The estimates in Table 7.3 show that the
coefficient for the initial wage rate is larger

(in absolute value) for movers. This implies that
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the 'wage improvements for low wage workers are
greater for movers; in other words, the prospec-
tive relative wage gains to mobility are decreas-
ing with the initial wage 1level. It can also be
shown that the estimates in Table 7.3 imply that
even absolute wage gains are decreasing with the
initial wage level. Thus, the prediction from the

search model is not refuted by our results.

7.4.3 Structural Decision Equations

The worker's mobility decision 1is by assumption
based on a comparison of two alternative earnings
streams, associated with job mobility and job stay-
ing, respectively. The estimated wage growth equa-
tions allow us to impute alternative wage paths to
each indidivual. Hence, we obtain the estimable
structural decision equation. The results are dis-

played in the last three columns of Table 7.2.

Of special interest here is to see whether workers
respond to their potential wage gains. As is shown
in Table 7.5, the coefficients for %m and és have
the expected signs and with (absolute) t-values
around 2. An increase in %n by 1 percentage point
implies an increase in the probability of moving
by 0.05. Likewise, an increase in %s by 1 percent-
age point will reduce the mobility probability by
0.07. Job mobility decisions are clearly affected

by prospective wage gains.

Among other results, we observe that length of
tenure 1is a highly significant determinant of job
mobility. More surprising is the insignificance of
the age coefficient in the structural probit. Age

is (inversely) correlated with mobility gains (see
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Table 7.5 Changes in job mobility probabilities
due to changes in the determinants of
job mobility

AF(+) AF(+)/F()
Increase in ém
by 1 percentage point 0.048 0.171
Increase in 9
by 1 percentage point -0.071 -0.249
Increase in
tenure by 1 year
(tenure = 0) -0.037 -0.131
Increase in
tenure by 1 year
(tenure = 10) -0.023 -0.081
Change in marital
status -0.146 -0.514
Recently moved to
current locality 0.086 0.303

Note: The partial derivative of the probit
model is calculated for values of the normal
density corresponding to the mean value of the
probit index, i.e., f(e) = £(I), F(.) = F(I).
The estimates in column (4) of Table 7.2 have
been used.
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Table 7.4), which partly may explain this anoma-
lous result. Finally, we can note that married
workers have much lower probabilities of moving

than those who are not married.

It is noteworthy that the average discount rates,
Pm
The estimates taken together with Eq. (7.12) imply
that

and Es, are exactly identified in the model.

ay = 1/(p g ) = 14.298

ay = -1/(p -9, ) = -20.919

Estimates of ém and §s are given in Table 7.4.
Using the values for the typical worker, we have
o, = 0.125 and gs = 0.071. As noted above, there
is little reason to expect the two discount rates
to be equal. The finding that Em is greater than
Pq is consistent with the conjecture that the
average worker expects higher layoff risks in the
hypothetical new firm than in the current one.
This 1is a quite reasonable implication, since a
change of employer involves 1loss of seniority
rights.

7.4.4 Responses to Tax Changes

We have so far said nothing about the effects of
progressive taxes for mobility decisions. Indeed,
it is reasonable to expect that workers care about
the net benefits associated with job mobility. Let
us therefore illustrate the impact of tax changes
by introducing a particular parameterization of

the tax system., Let Yn denote disposable income
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and assume that income after tax 1is an iso-elastic

function of pre-tax income, i.e.,
inY = nanY (7.26)

where n = dann/anY shows the percentage increase
in net income resulting from an increase in gross
income by one percent. It 1is easily shown that
n = (1-m)/(1-t), where m is the marginal and t the
average tax rate. A lower value of 7y corresponds
to a more progressive tax system; the Lorenz curve
will be shifted towards the origin with decreasing

values of n.°

Workers concerned with net earnings will compare

* = —qg*
v Yon/(pm gm) (7.27)
with

* — —g*
v Yon/(ps g%) (7.28)

where g% and g; are real wage growth rates after
i * = * = =

taxes, i.e., gp I"m and 9% I Ng* If M “Ng?

it is straigthforward to see that the structural

decision equation will be
= g% * - * - * .
1 “0 M al(ngm pm) + az(ngs ps) M *3¢ (7.29)

instead of Eq. (7.12). The relationship between
the estimates in (7.12) and (7.29) will be

= % o= o
@y aln and @, o

We just have to divide our estimated coefficients

from (7.12) by the tax elasticity to obtain esti-
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mates of responses to increases in wage growth
rates net of taxes. Likewise, we can easily com-
pute mobility responses to changes in the progress-

ivity of the tax system. We have

(o]
]

!

(&l/n)ém + (éz/n)és (7.30)

[ed]
3

It is of some interest to note that (7.30) has no
presumptive sign; it may be positive, as intuition
would suggest, but a negative sign cannot be ruled
out. The reason for this ambiguity 1lies in the
fact that lower progressivity increases life time

earnings related to both moving and staying.

Given our estimates of the relevant parameters
(al, 2Y §m, §s) we can conclude that the mobility
response to a lower progressivity will be positive

in Sweden. We have

51

—_— = . > 0

5 = O 306(1/n)

The magnitude of this effect is, however,

rather small. A decrease in n, from, say, 0.75
to 0.65, would decrease the mobility rate for
this period by somewhat more than one percen-
tage point. Again, it should be emphasized that
those exercises are based on a parameterization of
the tax system that involves approximations of
reality. In a more ambitious treatment of pro-
gressive taxes, one might want to make the tax
elasticity endogenous. Such an approach, however,
is beyond the scope of this study.
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7.4.5 Other Evidence

For several reasons, our particular estimates
should be taken with care. For example, the sample
size has been small, there are likely to be meas-
urement errors in the data and different specifi-
cations of wage growth and mobility models are

conceivable.

To get a rough check on how reasonable the esti-
mates are, we have made comparisons with informa-
tion from register data on incomes. Table 7.6
shows initial income levels 1970 and income growth
1970-73 for Swedish men. Income 1is total net
income (sammanrdknad nettoinkomst) and migrants
are defined on the basis of a moving distance
exceeding 50 kilometers; in most cases such mi-

grants are likely to be job movers. .

The message from Table 7.6 is broadly consistent
with earlier estimates in Table 7.4. On average,
migrants experience higher income growth than work-
ers 1in general and the excess 1income growth for
migrants 1is rapidly falling over the 1life cycle.
For young workers, the excess income growth for
migrants amounts to 8 percent per year; for the

oldest age-group the income growth advantage for

migrants is negligible.

7.5 Concluding Remarks

We have analyzed the interrelationships between
job mobility and wage growth in the Swedish labor
market. Since workers are likely to move in re-
sponse to their potential wage gains, there is a

two-way causality between mobility and wage
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Table 7.6 Average income 1970 and income growth
1970-73

Income 1970 Nominal income
Age (SEK) growth 1970-73,
percent per year

aAll 20 000 10.0
20-29

Migrants 17 000 18.4

All 32 000 4.8
30-39

Migrants 32 000 6.9

All 32 000 3.5
40-59

Migrants 36 000 3.8

All 28 000 5.4
20-59

Migrants 24 000 11.1

Note: The table is based on data on 2 100 000 men,
among which 54 000 moved between local labor mar-
kets during 1971.

Source: Springfeldt et al. (1977).

growth. The econometric procedures utilized take

this interdependence into account.

The results of the empirical analyses indicate
that Jjob movers during the period 1968-74 obtained
around 4 percentage points higher real wage growth
compared to a situation where they had decided not
to move. Mobility gains are higher for workers
with low initial wage rates. It is also interest-
ing to see that potential mobility gains decrease
over the life cycle, consistent with the illustra-
tive calculations made in Chapter 6 using cross-
sectional earnings profiles. This provides one
piece of an economic interpretation of observed
life cycle patterns of mobility and earnings. The

traditional human capital explanation of 1life
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cycle earnings profiles appears to need an exten-
sion to account for mobility behavior over the

life cycle (and wage gains associated with this

mobility).

Population heterogeneity is 1likely to interfere
with unbiased estimates of the returns to individ-
ual job changes. We find evidence of positive
self-selection for stayers; a random group of
workers will experience lower wage growth rates as
stayers than what actual stayers obtained. The
evidence on self-selection is less conclusive for
movers, although the preferred equation provides
some weak evidence of negative self-selection. The
"combined" self-selection effect, however, indi-
cates that labor mobility is efficiency improving;
the excess wage growth from job changing is higher

for movers than for measurably similar stayers.

An interesting consequence of the adopted proce-
dure is the possibility of estimating structural
decision equations, where hypothetical wage growth
rates enter as arguments. We find that workers
respond to their opportunity wages in the expected

direction.
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8 THE DYNAMICS OF LABOR TURNOVER:
A SIMULATION MODEL

8.1 Introduction

One of the most important points of departure for

the "new microeconomics of unemployment is the
view of the labor market as an interrelated dyna-
mic system. This general framework, first outlined
by Holt & David (1966), has provided labor market
research with new insights and fruitful analytical

tools.

This chapter develops an econometric model of the
labor market for Swedish industrial workers along
the 1lines suggested by this search-turnover ap-
proach.! The model is intended to illuminate some
important dynamic features of the labor market and
to focus on the Dbehavioral relationships that
govern the flows between the stocks of employed,
unemployed and job vacancies. The model - consist-
ing of ten stochastic equations estimated on month-
ly data - describes the firm sector's decisions on
production, vacancies, recruitments, layoffs and
hours. The behavior of the household sector is
taken into account in equations explaining the
number of quits and the rate of change of unemploy-
ment. Employment and unfilled vacancies are deter-
mined residually from flows and initial stock
values. The model 1is driven as a selfcontained
system by exogenous output demand, represented by

sales und unfilled orders.
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Section 8.2 presents the basic structure of the
model and derives the estimating equations. Next,
the estimation results are reported and commented
on. Finally, the performance of the complete model
in dynamic simulations and the outcome of some

simulation experiments are described.

8.2 The Structure of the Model
8.2.1 Basic Features

The model is demand oriented, although both employ-
ment and unemployment are partially affected by
job search and Jjob acceptance decisions taken by
the household sector. The quit and unemployment

specifications are focusing on job availability

effects rather than inflationary surprises, an ap-
proach which has empirical underpinning.? The em-
phasis placed on job availability is not inconsis-
tent with search theory per se, only with certain

restrictive versions of the search model.3

As workers search for jobs, employers search for
employees to fill job vacancies. Employers' at-
tempted recruitments are distinguished from their
actual hirings, the latter being affected by the
state of the labor market.

Employment changes via hirings or layoffs are
likely to be affected by significant adjustment
costs. An optimal policy would most likely imply
employment smoothing with respect to demand
fluctuations. The principal short-run means of ad-
justing labor input are variations in hours per
worker. We describe the firms' decisions on men

and manhours as being recursive in nature; the
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basic determinant of hours per worker is taken to
be the difference between the actual and the de-

sired number of workers on hand.

We model the labor market for industrial workers
as more or less isolated from the government and
service sectors. This seems to be a realistic

empirical approximation in the short run.

The model does not include equations for wage and
price formation. Nor are there any (other) feed-
backs from the labor market to output demand. It
is in principle straightforward to extend the
model to account for wage and price changes. Such
an extension is, however, beyond the scope of this

chapter.

Later on, the model will be simulated as a self-
contained system, showing the dynamic indirect re-
sponses that occur throughout the labor market if
one part of it is directly changed. Policy changes
that affect unemployment or the duration of vacan-
cies will have indirect consequences for wage and
price increases and, accordingly, for output
demand as well. Since the model does not account
for such feedbacks, it is clear that the simula-

tion results should be viewed as conditional on

compensating policies that keep output dJdemand on

the predetermined path.

8.2.2 Production Decisions and the Demand for
Labor

A. The production function and desired employment

This section deals with the firms' short-run

demand for workers and hours. We first introduce a
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simple aggregate production function,

e = aOHRSte (8.1)

where O, is real output, HRS the number of produc-
tive hours and T is time, the 1latter variable

being a proxy for growth in technology and the
capital stock.

The distinction between productive and paid-for
hours (HRS) is crucial. The assumption is that
firms face adjustment costs with respect to labor,
such as search, screening and training costs as
well as loss of good-will associated with volatile
fluctuations in employment.% This may result in
short-run deviations between the actual and the
long-run desired work force. It may also result in
short-run fluctuations 1in observed productivity

due to labor hoarding; by labor hoarding - or

excess labor - we mean a situation where paid-for
hours are greater than the number of hours worked,
i.e., HRS>HRS. 5 By inverting the production func-
tion productive hours can be expressed as

- —alT
HRS, = a,0.e (8.2)

where Xy = l/ao and where Oy should be interpreted

as planned output.

The next assumption is required by the need to
split total hours into number of workers and hours
per worker. Let HRSN denote the actual paid-for
number of hours per worker and let SHRSN be stand-
ard (or normal) hours; the latter concept has a
long tradition in studies of labor demand® and can
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be viewed as determined by legislation and insti-

tutional forces as well as by social conventions.

If actual hours exceed normal hours, firms will
have to pay overtime premiums (or excessive wage
increases in order to affect the supply of hours
from part-time workers). Conversely, a reduction
in hours below the normal level is also likely to
incur costs associated with union resistance and
higher quit rates. We choose to equate standard
hours and the long-run desired number of hours per
worker.’ By dividing productive hours by standard

hours, the number of desired workers is determined

as
N —alT
kHRS ka,0, e
N* = t - _2¢ (8.3)
t-1 SHRSNt SHRSNt

where Nf_j refers to the desired stock at the
beginning of month t and the constant k is the
desired degree of excess labor (k > 1).

The number of productive hours is in general not
observable (contrary to paid-for hours). However,
some observations are needed in order to estimate
the parameters of the aggregate production func-
tion. We will adhere to the "peak-productivity ap-
proach", and assume that productive hours equal
paid-for hours at the peaks of the labor productiv-

ity cycle. An equation for potential productivity

oﬁﬁst=ot/ﬂﬁst, will Dbe estimated on a small

number of peak observations.

Standard hours are obtained by regressing (the log
of) actual hours per worker on time and seasonal

dummies. The predicted values obtained are inter-
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preted as standard hours; the trend coefficient
captures the 1long-run increase in absenteeism as

well as legislation on shorter workweeks.

The firm's desired employment, standard hours
(desired hours per worker) and planned output will
be important determinants of the adjustment of
workers and hours. Before going into these de-
tails, a few remarks should be offered concerning

the firms' production decisions.

B. Production decisions

We assume that firms treat demand as given exoge-
nously. Production will, however, display a slug-
gish response to variations in demand, since rapid
changes in production are costly; an optimal
policy 1is 1likely to involve production smoothing
with respect to demand fluctuations. We postulate
the following simple relation as an approximate
description of the firm sector's production deci-

sions:

= -+ + .
An0, Bo B AnB, | B,Iw, anS, . (8.4)

where B _, is the backlog of orders and IwiAinS;_;
is a distributed lag of (log) sales, both in real

terms. The distributed lag expression is intended
to take account of lagged response rather than
expectations of future sales; the realism of this

assumption is, of course, difficult to test.®8

C. Vacancies and hirings

How will the firm adjust hirings and/or layoffs in

order to approach the long-run desired employment
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level? Consider, as an 1illustrative starting
point, the behavior of an individual firm with
homogeneous labor, a fixed number of hours per
worker and negligible adjustment costs. The de-

sired number of hirings (H}) and layoffs (L¥) can
be expressed as:

*
Ht

i
=]
4}
>
2

*

1
=
+

O
o

(8.5)

(=
*
I

max[ - (N} - Ny, * Q:), 0] v (8.6)

where Nt—l is the actual number of workers at the
beginning of month t and Q: the expected number
of quits. Hirings and layoffs will be mutually
exclusive in this case. Since workers and jobs are
heterogenous and labor force adjustments are
costly, we modify (8.5) and (8.6) as follows:

* = € *

LnHY = vy + y;AnQ  + YZZwiin(Nt+i/Nt_l) (8.7)
* = e *

AnLY = e, + €,4NQ° + ¢ zwan(Nt+i/Nt_l) (8.8)

0 1 2
Desired hirings (layoffs) are determined by expect-
ed guits and the difference between actual employ-
ment and expected future optimal employment. De-
sired hirings can be interpreted as attempted re-
cruitments, i.e., the quantity of labor that firms
actively try to recruit during a certain period.
Since workers are forthcoming with some delay and
require training, the optimal policy implies that
current recruitment efforts respond to future man-
power needs.? Attempted recruitments will be de-

fined as vacancies.
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Relation (8.7) above is not directly suitable for
estimation. It holds, in the first place, that
observed vacancies are those notified to the
public employment offices; notified vacancies will
be fewer than desired hirings. There 1is some
evidence suggesting that firms have registered va-
cancies somewhat sluggishly with respect to their
desired recruitments. For instance, firms might in
some périods have a queue of job seekers available
or they may try other recruitment methods at an
initial stage.!Y9 The following relation between
the flow of new (notified) vacancies and desired
hirings is specified:

= * *
AnIV, = yg + y AnHY + y Iv an(N¥ /W (8.9)

t—i)

where IVt is new vacancies and the last term cap-
tures lagged response to past excess demand. Sub-
stituting (8.7) into (8.9) gives

e
= *
AnIVe= (yatygyg) + yyvgdnQg + yov,Iw,an (NF /N, )

+ ygIvian (N} _L/N L) (8.10)

as estimating equation.

The notification of new vacancies is a decision
variable wunder complete control by the firms.
Actual hirings, on the other hand, are partly
affected by the behavior of the household sector.
Consequently, firms will sometimes find it diffi-
cult to fill their vacancies due to an insuffi-
cient supply of labor. Consider the behavior of an
individual firm with a certain recruitment proba-
bility expressed as
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Pr(lelngISearch)t = ¢t®tFa(w)t (8.11)

where the probability of recruitment, conditional

on search, equals the product of three different
terns:

bt = the probability of encountering a job
seeker .
cH = the probability of a contact resulting

in a wage offer from the firm (i.e., the
probability that the firm will find a
seeker acceptable)

Fa(w)t = the probability of finding a worker who
accepts the wage offer (F (¢) 1is the
distribution of reservationawages and w
is the wage offer)

The following relationships are postulated for

these three probabilities:

Jtn¢t 60 + 612nUt_1 + 622nVACt (8.12)
(+) (+)

= *
N0, = b5 + 8,400, _, + b.Iw An (N} /N, ) (8.13)
(-) (+)

AnF_(w), = 8, + 6,4nVAC, + §g4anU, 4 (8.14)
(=) (+)

where Ut—l is the number of unemployed at the
beginning of the period and VAC, the total number

of vacancies during the period.

The rationale for (8.12) is, inter alia, that the
extent of on-the-job search increases with job
availability (cf. Chapter 4). Eg. (8.14) captures
the search theoretic prediction that more vacan-
cies or lower unemployment will decrease a Jjob

seeker's acceptance probability (shift the distri-
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bution of reservation wages to the right). Eq.
(8.13) relies on the idea that lower unemployment
as well as higher expected need for workers will
induce the firm to lower its recruitment thresh-
olds.!!

Substituting (8.12), (8.13) and (8.14) into (8.11)

gives

xn(H/VAc)t = (60+63+66) + (6l+67)KnVACt

*
+ (6,+6,+65)2nU, | + 6 TwoAn(NY /NG ) (8.15)

1 5 t-1
as the equation to be estimated. The aggregate
recruitment probability has been represented by
the recruitment frequency, obtained as the ratio
between hirings (H) and vacancies (VAC). Note that
the effect of unemployment increases is ambiguous
a priori; the positive "availability coefficient”
(61) and the positive "reservation wage coeffi-
cient" (58) are offset by a negative coefficient
(64), reflecting the firm's adjustment of its re-
cruitment thresholds. It seems, however, fairly
unlikely that the latter effect should completely
outweigh the first two effects.

D. Layoffs

Within certain 1limits given by 1legislation, lay-
offs are under the firm's control. We will modify
the basic function for desired layoffs (Eq. (8.8)
above) to take account of unemployment and adjust-
ment costs, the latter causing a lagged response
of layoffs to excess labor. Consider, first, the
role played by unemployment for the firm's layoff
decisions. The *hypothesis 1is that layoffs will
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respond more sluggishly to excess labor when there
is a tight labor market. The rationale for this
assumption is that firms will be more careful in
firing workers if they feel that a sudden upturn
will be associated with recruitment difficulties

due to low unemployment.

The existence of monetary as well as non-monetary
firing costs will call for gradual adjustments of
layoffs. This lagged response effect will be repre-
sented by a distributed lag of past excess labor.

The estimating equation is

= € *
AnL, = eq* £,20Q  + e, Iw An(NE /N, ) + e5anU

t+i t-1

*
+ e, Ivian(NE_L /N (8.16)

t—i)

The role played by unemployment in the layoff
equation 1is symmetrical with its function in the
hiring equation. A high level of unemployment will
induce more significant employment fluctuations
via a faster recruitment process or more layoffs.
The unemployment variable in the layoff equation
indicates a possible destabhilizing mechanism in
the labor market; a high 1level of unemployment
will increase layoffs, thereby increasing the flow
into unemployment, which will increase the number

of layoffs, and so on.

E. Hours per worker

The recruitment and layoff functions described so
far have relied on the assumption that firms are
adjusting towards a certain desired employment

level for the periods within the planning horizon.
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There is, however, a possibility that the recruit-
ment strategy adhered to will fail and that firms
will have too few workers on hand at the beginning
of a month. The principal short-run means of ad-
justing labor services is variations in hours per
worker. The current shortage of labor, Nz—l/Nt—l’
will therefore be one determinant of the firms'
hours decision. Adjustment costs may also be asso-
ciated with changes in hours per worker, which
create incentives to smooth paid-for hours with
respect to desired hours. Let HRSN* denote desired
hours per worker and assume that the adjustment
process is given by

AnHRSN, - AnHRSN_ _, = p,(AnHRSN}¥ - anRSNt_l)(8_17)
where 0 < p0< 1. Suppose that desired hours are a
function of standard hours, the degree of excess
labor on hand and expected future need for labor

services
* + *
AnHRSNY = AnSHRSN, + p An(N} /N, _.)

+ pzzwixn(HRSt+i/HRSt) (8.18)

where the last term captures the influence of
expected increases in productive hours (expected
output growth net of expected growth in labor
productivity). Substituting (8.18) in (8.17) gives
the estimating equation

An(HRSN /HRSN, ;) = p an(SHRSN, /HRSN, _,)

1

+ poplxn(Ng_l/Nt_l) + pop,IwW; An(HRS, . /HRS, ) (8.19)

In the special case where full adjustment of hours

takes place within one month we have Pg = 1 and
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equality between HRSN€ and HRSN, . Eq. (8.18) would

then be the appropriate relation to estimate.

8.2.3 The Quit Function

The determinants of quit-fluctuations have been
discussed in some detail in Chapter 4. We expect
that the intensity of search increases with the
number of vacancies, possibly lagged. We also take
account of the wellknown observation that quit
probabilities fall with increasing 1length of
tenure. Newly hired workers will, after some time,
revise their initial evaluations of their Jjobs
("learning by working"). The newly hired also have
low attachment to the particular firm (because of
fewer personal ties to coworkers as well as less

firm-specific experience).

The quit probability, conditional on a given

search intensity, depends on

(i) the probability of encountering a Job open-
ing, which is a function of the number of

vacancies in the labor market; .

(ii) the probability of obtaining a wage offer
from a found vacancy, which is a function of
unemployment; recall the earlier discussion

of the firms' recruitment thresholds;

(iii) the probability that a received Jjob offer
will be accepted, a function of the number

of vacancies and unemployed.

The arguments Dbriefly stated can be translated
into an estimating quit equation of the following

form:
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= + VAC + U + H 8.
ant k3 x4ln o1 xsln i xezwikn tei (8.20)
Regarding the last term, it holds by assumption
that w; = 0 for i = 0; a worker hired during month

t never quits during the same month.

8.2.4 Unemployment

The unemployment equation combines two relation-
ships, one for the flow into the unemployment pool
and one for the outflow. The point of departure is

the approximation

U, - U =~ IU, - P, U (8.21)

where IU is unemployment inflow and Pt the transi-
tion probability, i.e., the probability of leaving

the pool of unemployed.l? Rearranging (8.21) gives

= IU. /U -p .
AU/Ut_l t/ -1 . (8.22)

The next step is to specify explicit relationships
for the inflow and for the transition probability,
and then to substitute these functions into (8.21)
in order to obtain an estimating equation.l13
First, consider the inflow relation. As a pure
identity, the flow into unemployment consists of

quits, layoffs and labor force entries:

= + p, L+ .
U, “1Qt oLy bEL (8.23)
where Et is gross inflow into the labor force and

by (i = 1,2,3) is "unemployment propensities" asso-

ciated with the three flows. Empirical evidence
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indicates that is substantially below unity;

p
1
most job changes take place without intervening
unemployment spells.l!* We specify the following

relationship for the unemployment inflow:

IUt =15 + TlLt + TZVACt (8.24)

(+)  (+) (+)

The inflow consists of an autonomous component,
Tor unaffected by the state of the labor market.
Unemployment inflow is also affected by the number
of layoffs and finally by quits and labor force
entrants via the number of vacancies. The hypoth-
esis is that quits into unemployment as well as
labor force entries will increase with a tighter
labor market.l®

Next, consider the transition probability, Pt' The
search theoretic framework is retained, explaining
Pt by variables associated with the likelihood of
finding vacancies, receiving wage offers and ac-
cepting offers. Recalling the arguments already
given regarding the recruitment probability, it
should be obvious that essentially the same vari-
ables affect the placement of vacancies and the
flow out of the unemployment pool. Approximating
the theoretical model with a 1linear function the
transition probability equation can be written
aslé

¢ = T3 * 1u(VAC /U, ) (8.25)
where the coefficient on (VAC/U) has a theoretical-

ly ambiguous sign. Substituting (8.24) and (8.25)
into (8.22) yields
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L L, VAC

AU/U,. = -1 + 1. ( ) + v (m—=n) + (-1 ,)( )

t-1 3 00, 10, 274U
(8.26)

as estimating equation.

8.2.5 Closing the Model

In order to close the model two identities and one
additional equation are required. The two identi-

ties are those for employment and vacancies:

=z
i
2z
Il
1]
I
| @]
|
[

(8.27)

<
|
<
i
H
<
I
5}
9]
<

t t-1 t t (8.28)

where (8.27) gives the change in employment as the
difference between hirings, quits, and layoffs.
The second identity expresses the change in the
stock of vacancies as the difference between the
flow of new vacancies (Ivt) and filled and can-
celed vacancies (FCVt). The latter variable -
given by employment exchange data on stocks and
flows of notified vacancies - is strongly related
to the number of hirings according to establish-
ment data. (No time-series information is avail-
able that allows a division of FCV, into its two
components. )

An additional equation explaining the development
of filled and canceled vacancies is used to close
the model. We impose the restriction 0 < FCVt <
VACt by choosing a logistic function. The equation

to be estimated is
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PFCV
t

= +

Xn( no

—_— +
\T=PFCY, ) AnVAC,

8]
An £

1 1) -1

+ nyIw An(NE /N ) (8.29)

where PFCVt = cht/VAct and the LHS of (8.29) is
the logit ratio.

The firms' decisions on vacancies, hirings, lay-
offs and hours are affected by anticipated future
demand and 1labor market conditions as well as
expectations about quit probabilities. The assump-
tions are that firms use current and lagged labor
market experiences as predictors of future condi-
tions, that firms at the bheginning of a month are
perfectly informed about quits during the month
and that firms have perfect demand expectations
for the current month as well as three months
ahead. The last assumption implies that actual
future values of output are used to calculate
those future manpower requirements that are used
in the estimating equations. We also hypothesize
that expectations about future values of standard
hours are perfect. The perfect foresight proposi-
tion has been found to display reasonable empiri-
cal validity in earlier studies!’ and is conven-
ient for our purposes, which focus on labor market
phenomena rather than the exact nature of output

decisions.

8.2.6 Supply Constraints and Policy Changes

As it stands, the model 1is driven by exogenous
output demand (sales and unfilled orders). The
equation for production decisions does not account
for possible supply constraints, associated with,

for instance, difficulties to fill job openings.
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How serious is this simplification? It is clear
that many Swedish firms have faced recruitment
difficulties at the cyclical peaks; this is, for
instance, revealed by the PRusiness Tendency Sur-
veys undertaken by the National Institute of Eco-
nomic Research (Konjunkturinstitutet). It should
be noted, however, that the estimation period for
the output equation starts after the peak of 1970.
The monthly series on sales and orders are not
available before 1970 and the distributed 1lags
imply that the first observations for 1970 cannot
be included in the sample. Labor shortages appear
to have been much more pronounced in the 1970 peak

than during subsequent upturns.

Crude tests for supply constraints are possible by
appending the equation for output decisions with
variables reflecting recruitment difficulties. We
have experimented with variables related to the
duration of vacancies. In some preliminary regres-
sions the coefficients of those variables had the
expected positive signs, although with consider-
able standard errors. Given the insignificant esti-
mates, we have ignored feedbacks from recruitment
difficulties to output decisions. However, it
should be emphasized that the model is not a suit-
able instrument for describing labor market re-

sponses to extreme increases in output demand.

The model is completely recursive, with the causa-
tion running from output demand to manpower re-
quirements, thereby affecting the flow of new
vacancies, which, in turn, will influence hirings,
layoffs, unemployment and quits. Changes in the
stocks come about as a result of changes in the

flows.
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A summary of the model 1is given in Table 8.1.
Several of the eqguations are modified to account
for labor market policies and institutional charac-
teristics. The three most important policies are
the inventory subsidy schemes (1972 and 1975-77),
the employment security legislation (in operation
from July 1974) and the employment subsidy program

(most actively undertaken during the recession
1977-78).

The inventory subsidies were paid to firms condi-
tional upon unchanged volume of employment; the
firms under consideration were those where employ-
ment reductions were likely in the absence of the
policy. The employment subsidies were intended to
affect temporary and permanent layoffs; firms with
high expected layoff probabilities were subsidiz-
ed, given that they provided their excess labor

with training during a specified period of time.

The employment security legislation (LAS), already
mentioned 1in Chapter 4, protects employment for
tenured workers. The employers' free right to dis-
miss is replaced by legislation which demands ob-
jective cause for dismissal. "Shortage of work" is
considered to be one such objective cause. Firms
have also to give employed workers up to six

months advance notice before anyone can be laid
off.

The employment subsidy scheme will mainly affect
unemployment via longer durations of existing
jobs. The employment security legislation has em-
ployment preserving aims and strong layoff-discour-
aging rules and is therefore likely to reduce the
flow into unemployment. The recruitment behavior

of firms will, presumably, also be influenced,
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Table 8.1 Variables of the model

1. Variables explained by stochastic equations

PFCV¢

HRSN;

SHRSN
AU/Uyp_4

Ly

filled and canceled vacancies
(employment exchange statistics)

divided by the total number of
vacancies

new hires (establishment data)
paid-for hours per worker
the flow of new vacancies

index of industrial production
in real terms

potential productivity
quits

standard paid-for hours
per worker

the relative rate of change of
unemp loyment

layoffs

2. Exogenous variables

D72

D7577

LAS

D2, D3 ... D12

NSUB

index of backlog of orders
in real terms

dummy for the inventory subsidy
scheme 1972

dummy for the inventory subsidy
scheme 1975-77

dummy for the employment security
legislation

seasonal dummies

the fraction of non-subsidized
excess labor

index of sales in real terms

time
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Table 8.1 cont.

3. Definitions that close the model

HRS =HRSN*N¢_ g the total number of paid-for
hours during month t

HRS, =0, /OHRS+ the total number of produc-
tive hours during month t

N¥_,=HRS, /SHRSN desired employment at the
! t t beginning of month t, desired

excess labor excluded

N =Nt 1 +He-Q4 -L actual employment at the end
eI of month g

U= (1+AU/Up 1)U EEZ gggbgg ggngge?ployed at

VACy=Vy_1+IV¢ the total number of vacancies
during month t

Ve=Vy_1+IVe -FCVy the stock of unfilled vacan-
cies at the end of month t

FCV{=PFCV*VACy filled and canceled vacancies

since the laws make it difficult to revise past
hiring decisions based on erroneous information.
The result is- likely to be longer vacancy dura-
tions (falling recruitment probabilities). The in-
ventory subsidy program focused on net changes in
employment as a requirement for subsidies; hence
we expect that hiring decisions as well as layoffs
were affected via production and inventory accumu-

lation.

The rationale for the various '"policy-augmented"
specifications have been given elsewherel®., suf-
fice it here to comment on the variable NSUB,
which appears in the layoff equation. It captures

the employment subsidies available for firms with
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excess labor and is defined as NSUB = 1—s/wc,
where s 1s the subsidy per hour and W, is wage’
cost per hour. It holds, accordingly, that O <
NSUB < 1; NSUB is the fraction of non-subsidized
excess labor. The expectation 1is that layoffs
will decrease as the subsidies increase (NSUB de-

creases).

Since NSUB is exogenous, the subsidy to wage cost
ratio, s/wc, is clearly exogenous as well. The
simulation experiments below will be conditional
on unchanged values of NSUB; to the extent that
the wage level 1is affected by the induced labor
market changes, we assume compensating policies
that keep NSUB unchanged.

8.3 Estimation Results

The vacancy data are published by AMS whereas the
other series are supplied by SCB. The data on
turnover, employment and hours worked refer to
blue-collar workers in mining and manufacturing
work. The number of unemployed blue-collar workers
are estimated by applying the unemployment rates
from the Labor Force Surveys (manufacturing work)
to the employment figures for blue-collar

workers.l?

The stochastic equations have been estimated by
OLS and the results are summarized in Table 8.2.
The distributed lag coefficients - estimated by
the Almon-technique- - are shown in Table 8.3; only
the sum of the coefficients are set out in Table
8.2.



Table 8.2 Estimation results for the equations of the simmlation model

(t-ratios in parentheses)

Potential productivity
Periods: 1969.1-1969.3

inOHRS,_ = 0.656 + [0.502E-02] - T
(5.182) 1970.4-1970.6
1974.4-1974.6

R% = 0.79 DW = 3.58

Standard hoursa .
[\ 8)
ZNHRSN, = -1.846 - [0.171E-02] + T + SD Period: 1969.1-1978.6 =
t (-11.289) 2 =
: R = 0.95 DW = 2.74 |
Industrial production
no_ = 4.861 + 0.122 gnB,_, + 0.018D72 + 0.011D7577 Period: 1970.8-1978.12
(4.966) (1.528) (1.336)
R%Z = 0.98 DW = 1.36

5
+ 1.325 1§ w.4nS__, + SD

(10.64) i=0 +
Predicted values from this equation are interpreted as (log) standard hours.
if they appear 1in an

Note: Seasonals are not presented but indicated by SD equation.

The intercept refers to January.




Table 8.2 (cont.)

New vacancies

niIvV, = 6.008 + 0.453 nQ, + 2.206 n(N* . N*
t (4.868) © (3.152) £
6

*
NEip/3Ne )

+ 5.492 £ w.,an(N* ./N_ .) + SD
(5.741) i=1 *+ 71 71

Hirings
AnH, = 1.380

Hours per worker

2n(HRSN, /HRSN, _;) = 0.032 + 1.058 &n(SHRSN, /HRSN,_;)
(54.97)
+(g:ggg)1n(N;_1/Nt_l) +(g:83%)2n(HRSt+l * HRSy,, * HRS,, 3/3HRS.)

[3)
z wiin(N{_i/Nt_i)

Period: 1969.2-1977.10

R%Z = 0.95 DW = 2.07

c = 0.60

period: 1969.2-1978.12
RZ2 = 0.97 DW = 1.43

period: 1969.2-1978.12
R2 = 0.55 DW = 1.66

Period: 1969.2-1978.12

R? = 0.98 DW = 2.55

- C1¢ -



Table 8.2 (cont.)
Quits
. 8
inQ, = 2.683 + 0.291 #nVAC, , - 0.093 &nu,_, + 0.486 L w,AnH,_. + SD Period: 1969.2-1977.10
(2.369) (-1.866) , (3.682) i=1 2
R = 0.94 DW = 1.42
Unemgloxgent
]
AU/U = -0.020 + 3043.63(1/U ) + 0.743(L_/U ) Period: 1969.2-1979.5
t-1 (3.279) =17 (2.505) ¢ t°1 ) o
) / R = 0.62 DW = 1.93 w
- 0.686(LAS « L, /U ) - 0.037(vac_/uU ) + SD 1
(=2.027) toe-17 (5 .ga3) tOotl
Filled and canceled vacancies
PFCV
) = 6.479 - 0.774 AnvAC_ + 0.195 enU,_, - 0.178LAS Period: 1969.2-1978.12
(3.146) (-2.924) 5
R = 0.86 DW = 1.85

(~14.16)

- [0.466E-02] « T + SD
(-4.521)

in(c——e——
l—PFCVt
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Table 8.3 Distributed lag coefficients

(t-ratios in parentheses)

Equations for

An0O, AnIVe AnLg 2nQ¢
wo (vg) 0.286
0o (10.64)
wy (vq) 0.238 0.286 -0.299 0.247
(10.64) (5.741) (-5.232)  (1.846)
wy (vy) 0.190 0.238 -0.243 0.206
(10.64) (5.741)  (5.740)  (2.447)
wy (vg) 0.143 0.190 -0.189 0.169
(10.64) (5.741) (-4.629)  (3.379)
wy (vg) 0.095 0.143 -0.137 0.134
(10.64) (5.741) (-3.340)  (3.744)
ws (vg) 0.048 0.095 -0.089 0.103
(10.64) (5.741) (-2.468)  (2.675)
wg (vg) 0.048 -0.043 0.072
(5.741)  (4.902)  (1.763)
wo (vg) 0.045
[ (1.234)
wg (vg) 0.021
8’8 (0.914)
Wy 1.0 1.0 1.0 1.0
Mean lag 1.67 1.67 1.60 2.15

Note: Almon-lags with endpoint constraints. Second
degree polynomials are used for AnL.  and AnQ;
first degree polynomials are used elsewhere.
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The estimated production function ecquation, ex-

plaining potential productivity by a time trend

through the peaks, reveal a long-run growth in
labor productivity of 0.5 percent per month, or
about six percent per year. We have assumed that
the monthly growth rate in potential productivity
is- 0.45 percent per month after 1974; the assump-
tion of a slower long-run growth in productivity
is conventional wisdom 1in contemporary economic

debate in Sweden.

The equation for standard hours indicates a marked

decrease over time in hours per worker. The produc-
tion equation, aiming to capture the production
decisions of the firm sector, shows an expected
sensitivity to the backlog of orders and actual

and past sales.

The equation for the flow of new vacancies was

estimated by the Cochrane-Orcutt method, since the
regressions indicated serially correlated error
terms. The results show that firms' recruitment
efforts respond to quits as well as actual and
future manpower reguirements.2® There is, further-
more, strong evidence suggesting that past excess
demand will contribute to the flow of notified
vacancies. However, it 1is not obvious 1if the
latter effect reflects a real "recruitment-effort-

lag" or merely a "registration-lag".

The equation for the recruitment  frequency,
ln(H/VAC)t, is estimated with hirings as dependent
variable. The vacancy coefficient (0.706) is signi-
ficantly less than one, implying that a higher
number of vacancies will decrease the aggregate
recruitment frequency (increase the duration of

the vacancies). A 10 percent higher level of unem-
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ployment will, ceteris paribus, increase hirings
with 1 percent; this result indicates that the
availability and reservation wage effects outweigh
a likely increase of the firms' recruitment thresh-
olds, due to higher unemployment. However, firms'
minimum requirements on jobseekers seem to fall
when expected demand are calling for more employ-
ment in the near future; the highly significant
coefficient on Xn(Nz+i/Nt_l) lends support to this
hypothesis. We observe, finally, that the higher
layoff costs implicit in the LAS-scheme have pro-
duced a more careful screening procedure by firms;
hirings are falling, ceteris paribus, by about 8

percent, implying longer vacancy durations.?!

The layoff equation has certain similarities with
the vacancy function. One variable from the theore-
tical specification, the number of quits, is
absent in the estimated equation; the reason is
simply unsuccessful attempts to produce a reason-
able and stable coefficient estimate. This failure
might be due to aggregation phenomena. The expect-
ed negative micro relation between quits and lay-
offs is presumably not easily detected when aggre-

gate layoffs are regressed on aggregate quits.

It is interesting that a significant positive unem-
ployment coefficient was obtained in the layoff
equation, indicating a destabilizing mechanism of
labor market - dynamics.?? The employment security
legislation as well as the employment subsidy pro-
gram have both contributed to a decrease in the
number of layoffs. Layoffs react with some lag to
the gquantity of excess labor on hand and, like
vacancies and hirings also respond to expected
future manpower needs. It 1is noteworthy that the

coefficients for past and future manpower require-
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ments are fairly similar in magnitude in the equa-

tions for vacancies and layoffs, respectively.

The estimated equation for hours per worker re-

veals a rapid adjustment of actual hours with
respect to desired hours; the estimated adjustment
coefficient is in fact slightly greater than one.
The degree of excess labor on hand at the begin-
ning of the month turns out to be a significant
determinant of paid hours per worker. The signifi-
cance of future hours requirements are not estab-

lished by conventional criteria (but are nearly
so) .

This rapid adjustment of hours has motivated a
respecification of the equation, imposing the re-
striction Po = L. implying full adjustment within
one month.23 The new equation is

o *
An(HRSN, /SHRSN,_ ) = 0.020 + 0.230 2n(N}_,/N,_,)
(3.476)
rR% = 0.09 DW = 2.66

One implication of these estimates is noteworthy.
Assume that a 10 percent increase in output will
require a 10 percent increase in desired employ-
ment, N;_l. The short-run effect on hours payed-
for will be about 2 percent, which implies ob-
served short-run increasing returns to labor serv-
ices. This is in conformity with the basic results
from various studies of short-run labor demand.
The interpretation here is the excess labor hypoth-
esis in which firms usually can increase produc-
tion without altering the quantity of payed-for
labor input.



- 218 -

The quit equation is self-explanatory; variations

in quits are governed by the number of vacancies,

the level of unemployment and past hirings.

The unemployment equation is satisfactory in terms
of statistical performance and produces reasonable
estimates. The "autonomous" component of the unem-
ployment inflow equals about 3000 workers each
month, or about 0.5 percent of the number of em-
ployed workers. The cyclical part of the inflow is
captured by the three remaining terms. The LAS-
reform seems to have contributed to a marked de-
crease in unemployment associated with layoffs via
the advance warning rules; the slope dummy coeffi-
cient is negative and significant. The final term,
VACt/Ut_l,

negative sign, suggesting that the unemployment-

has an estimated coefficient with a

reducing effect (via the transition probability)
outweighs the unemployment creating effect (via

quits and new entrances into unemployment).

8.4 Simulation Experiments
8.4.1 The Predictive Accuracy of the Model

Some historical simulations were performed in
order to investigate the tracking ability of the
model. The model takes initial values of exogenous
and endogenous variables for the months preceding
1970.7 and 1is allowed to run on its own from that
point for 126 months, ending in December 1980. The
exogenous variables driving the system are sales,
unfilled orders, the policy parameters, season and
time. The historical simulations reveal that the
model stays roughly on track over time. Actual and

simulated values for employment and unemployment
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are displayed in Figures 8.1 and 8.2 (yearly aver-
ages). The model predicts an increase in employ-
ment during the c¢yclical upturn 1979-80, which,

however, does not show up in the actual data.

The predictive accuracy of the model is summarized
in Table 8.4 where the mean absolute percentage
errors between actual and simulated values are set
out. One simulation was run with output as exoge-
nous driving variable. A comparison between the
two columns in the table reveals that errors in
the production equation are of minor importance
for the predictive performance of the model as a
whole. 2"

The prediction errors are smallest for the stock
of employed workers (0.9 percent). This result is
unsurprising since the monthly flows are small
relative to the stock. The errors are considerably
higher (about 23 percent) for the stock of unfil-
led vacancies, where the monthly flows are of the
same magnitude as the size of the stock. Layoffs
turn out to be the most difficult variable to
predict with precision, a result which partly may
be due to relatively large measurement errors in
the variable itself; recall also that the regres-
sions produced much lower coefficient of determina-

tion for layoffs compared to other flows.

8.4.2 The Dynamic Responses to an Exogenous
Increase in Unemployment Inflow

In the following section we will use the model to
simulate the impact of an exogenous increase in
unemployment inflow. Technically, this is done by

increasing the <coefficient for l/U_l by, say,
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Figure 8.1 Employed workers, actual and
simulated numbers, 1970-80
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Figure 8.2 Actual and simulated unemployment
rate, 1970-80
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Table 8.4 Historical simulations - mean abso-
lute errors. Period 1970.7-1978.12

Exogenous sales Exogenous

and orders output

Output 2.2

New vacancies 13.6 15.8
Unfilled vacancies 22.8 24.8
Hirings 14.7 15.2
Layoffs 34.5 35.1
Quits 15.6 15.5
Hours per worker 4.2 4.1
Total hours 4.2 4.1
Employment 0.9 1.0
Unemployment 15.2 15.5

1000, corresponding to an exogenous increase by
1000 workers per month. It is assumed that compen-
satory policies, if necessary, will keep the level
of output demand unaffected. The simulation experi-
ment 1is useful for illustrating the properties of
the model and will also provide information about
the dynamics of labor turnover in an overall labor

market context.

The simulations were performed as follows. First,
the model was run in a full dynamic simulation,
starting in 1970.7, and with the actual values of
the exogenous variables. The output from this
"base simulation" was recorded and compared to the
output from simulations with a higher autonomous
unemployment inflow. The hypothetical change in
inflow was transitory (lasting for 6 months) in

one simulation but permanent in another.
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Before reporting the simulation results, it should
be instructive to recall some basic features of
the model. When there is an increase in unemploy-
ment inflow, the end-of-period unemployment stock
will increase as well. This will speed up recruit-
ments on part of the firms; hirings will increase
and the duration of vacancies will fall. This, in
turn, will reduce the end-of-period stock of unfil-

led vacancies.

When unemployment goes up, quit rates will fall;
workers will be more reluctant to choose search
unemployment and their offer probabilities will
decrease, since firms can be more choosy in their
search. The reduced flow of quits tends to de-
crease the flow of new vacancies, which will add
to the decrease in the stock of unfilled vacan-
cies. And when the number of vacancies are fall-
ing, the quit reducing effect is reinforced. Anal-
ogously, when vacancies are reduced by an exoge-
nous increase in unemployment inflow, the unemploy-
ment increasing effect 1is reinforced via longer

duration of unemployment spells.

The firms' layoff behavior will also contribute to
the increase in unemployment. Higher unemployment
implies that firms find layoffs less risky, since

future recruitment efforts should be less costly.

In addition to the positive feedbacks sketched so
far, the model includes forces that tend to offset
an increase (or decrease) 1in unemployment or
labor turnover. For instance, when hirings in-
crease due to higher unemployment inflow, the
number of workers with short tenure will increase
as well, which in turn will induce higher quit
rates 1in subsequent periods, thereby increasing

the flow of new vacancies, and so on.
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The result of two simulations, capturing temporary
and permanent unemployment inflow increases, re-
spectively, are set out in Tables 8.5 and 8.6. The
increase 1in inflow was set to 1000 workers per
month, which roughly corresponds to 20 percent of
the actual inflow during the early 70s.25 The

output from the base simulation is indexed with a
IIBH.

With regard to responses to a transitory increase
in unemployment inflow, we can note that the ini-
tial increase by 1000 persons more than triples
after 6 months. The reasons for this "multiplier
effect" are several. Since the average unemploy-
ment spell lasts for more than one month, a frac-
tion of the newly unemployed will be in the unem-
ployment state for several periods. In addition,
there will be an increase in the duration of unem-
ployment, since the number of vacancies available
per month will decrease, as shown in rows (5) and
(6) in Table 8.5. This is due to the decrease in
the duration of vacancies, which occurs when there
are more Jjob searchers. It also dépends on the
decrease in th flow of new vacancies that is

induced by the reduction in quit rates.

In addition to the initial increase inv unemploy-
ment inflow and the induced increase in unemploy-
ment duration, there 1is also an induced inflow
effect; the number of layoffs will be about 4

percent higher after 6 months.

Table 8.5 reveals that the effects of a 6 months
unemployment inflow increase will last well beyond
the six months period. Most of the effects are,
however, negligible after a couple of years; the

unemployment rate, for example, is virtually iden-



Table 8.5 Simulation experiment: An autonomous increase in the monthly unemployment
inflow by 1000 workers for six months
(t = 1972.1)

Month t+1 t+2 t+3 t+4 t+5 t+6 t+10 t+20 t+30
1. U—UB 1000 1823 2533 3055 3301 3531 2471 832 357
2. RU—RUB 0.14 0.25 0.35 0.42 0.46 0.49 0.34 0.11 0.05
3. U/UB 1.030 1.059 1.086 1.112 1.139 1.166 1.095 1.038 1.020 |
4. N/NB 1.000 1.000 1.000 1.000 1.000 1.000 1.001 1.001 1.000 N
5. IV/IVB 1.000 1.000 0.999 0.997 0.996 0.993 0.985 0.987 0.992 T
6. V/VB 1.000 0.996 0.991 0.985 0.976 0.967 0.947 0.960 0.973
7. PH/PHB 1.003 1.006 1.010 1.013 1.016 1.021 1.017 1.010 1.008
8. Q/QB 1.000 1.000 0.998 0.995 0.992 0.989 0.980 0.981 0.987
9. L/LB 1.008 1.015 1.022 1.029 1.035 1.043 1.030 1.014 1.007
10. H/HB 1.003 1.005 1.006 1.006 1.005 1.002 0.987 0.985 0.988

Note: The stocks of unemployed, employed and unfilled vacancies refer to the beginning of
the months. RU is the rate of unemployment (in percent) and PH is the recruitment

frequency (PH = H/VAC).



Table 8.6 Simulation experiment: A permanent autonmods increase in unemployment
inflow by 1000 workers per month
(t = 1972)
Year t t+1 t+2 t+3 t+4 t+5 t+6 t+7 t+8
1. U—UB 3 499 7 606 8 913 9 257 9 481 9 037 8 261 8 587 9 988
2. RU—RUB 0.48 1.03 1.19 1.25 1.29 1.25 1.17 1.24 1.47
3. U/UB 1.138 1.304 1.423 1.631 1.624 1.512 1.410 1.491 1.708
4. N/NB 1.000 1.002 1.003 1.006 1.010 1.013 1.014 1.009 1.009
5. IV/IVB 0.992 0.965 0.937 0.882 0.828 0.800 0.813 0.846 0.820
6. V/VB 0.967 0.879 0.800 0.668 0.567 0.535 0.608 0.651 0.524
7. PH/PHB 1.018 1.048 1.076 1.129 1.151 1.137 1.099 1.117 1.194
8. Q/QB 0.989 0.949 0.906 0.834 0.775 0.763 0.807 0.816 0.742
9. L/LB 1.037 1.085 1.121 1.188 1.226 1.238 1.228 1.201 1.229
10. H/HB 1.000 0.971 0.932 0.856 0.798 0.784 0.826 0.835 0.750

Note: RU 1is the rate of unemployment

PH = H/VAC).

(in percent)

and PH is the recruitment frequency

Sct
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tical after 30 months, and quits, layoffs and new
hires differ from their "base values"” by no more

than (approximately) one percent.

We next turn to the responses to a permanent in-
crease in unemployment inflow. The results, com-
pared to the Dbase simulation, are displayed ip
Table 8.6. It is evident that the initial unemploy-
ment effects are quite drastically multiplied via
induced_increases in unemployment duration as well
as induced 1increases in layoffs. Unemployment is
about 50 percent higher after two or three years.
Firms can more easily fill their vacancies, which
will reduce the end-of-period stock of vacancies.
The higher unemployment and the reduction in the
stocks of vacancies will make workers less in-
clined to quit, and the flow of new vacancies will
fall as a consequence. Quits will be about 20
percent lower after three years, the flow of new
vacancies 10 percent lower, the stock of unfilled
vacancies 30 percent lower and recruitment fref

quencies more than 10 percent higher.

It may be instructive here to recall the familiar
identity

U =1U D ' (8.30)

where IU 1is unemployment inflow and Dy is the
average duration of unemployment spells. The unem-

ployment increase resulting from an increase in

inflow is

A = « ATT '
aU = D, * &1U (8.31)

provided that duration is unaffected. The average

duration of unemployment has been about three
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months in industry.?® An increase in inflow by
1000 workers would increase unemployment by 3000
workers if duration was unaffected. The simulated
increase 1is about three times as large, which
shows the importance of the indirect effects that
work upon unemployment duration through the in-

duced changes in the availability of vacancies.

8.4.3 The Dynamic Responses to an Exogenous
Increase in Output Demand

The next simulations will trace the responses to
exogenous increases in output demand. We consider
anticipated demand increases by 5 percent, start-
ing with a transitory change (lasting 6 months)
and concluding with a permanent increase.

How does the model transmit an anticipated demand
increase through the labor market? In the first
round, the demand increase affects the flows of
vacancies, hirings and layoffs. The demand in-
crease implies that the number of desired workers
goes up, which will increase hirings and the flow
of new vacancies; in addition, the firms will be

less willing to layoff employed workers.

In subsequent periods, the initial effects on
vacancies and hirings will affect quit behavior.
And unemployment will decrease both as a conse-
quence of lower layoff rates and as a response to
the increase in the number of vacancies. This, in

turn, will further reduce quit and layoff rates.

The simulation results are presented in Table 8.7
(transitory change) and Table 8.8 (permanent

change). Focusing, first, on the case with a tem-



Table 8.7 Simulation experiment: An anticipated increase in output demand by 5 percent

for six months
(t = 1972.3)

Month t t+l t+2 t+3 t+4 t+5 t+10 t+20 t+30
1. U—UB 0.00 -68 -198 -363 -667 -1120 -3508 985 976
2. RU-RU, 0.00 -0.01 -0.04 -0.07 -0.13 -0.20 -0.59 0.13 0.13
3. U/UB 1.000 0.998 0.993 0.985 0.969 0.952 0.889 1.043 1.056 |
4. N/NB 1.000 1.001 1.002 1.006 . 1.012 1.014 1.027 1.003 1.002 N
5. IV/IVB 1.037 1.079 1.123 1.213 1.281 1.347 1.025 0.918 0.965 ?
6. V/VB 1.000 1.039 1.101 1.178 1.322 1.452 1.553 0.783 0.898
7. PH/PHB 1.022 1.039 1.052 1.023 0.987 0.964 0.890 1.046 1.025
8. Q/QB 1.000 1.013 1.036 1.067 1.112 1.162 1.222 0.894 0.946
9. L/LB 0.969 0.942 0.919 0.848 0.807 0.776 1.034 1.048 1.025
10. H/HB 1.048 1.108 1.173 1.229 1.283 1.330 1.084 0.895 0.952

Note: The demand increase anticipated at time t pertains to month t + 3. The stocks of
unemployed, employed and unfilled vacancies refer to the beginning of the months. RU 1is

the rate of unemployment (in percent) and PH is the recruitment frequency (PH = H/VAC).




Table 8.8 Simulation experiment: An anticipated permanent increase in output demand
by 5 percent )

(£t = 1972)

Year t t+l t+2 T©+3 t+4 t+5 t+6 t+7 t+8
1. U—UB -1 072 -4 139 -3 357 -2 219 -1 641 -966 -357 -252 -446

2. RU—RUB -0.19 -0.70 -0.57 -0.39 -0.32 -0.25 -0.19° -0.16 -0.17
3. U/UB 0.957 0.835 0.846 0.851 0.893 0.946 0.983 0.985 0.968
4. N/NB 1.012 1.044 1.048 1.048 1.048 1.048 1.049 1.049 1.051
5. IV/IVB 1.212 1.192 1.091 1.084 1.086 1.073 1.043 1.027 1.022
6. V/VB 1.358 1.652 1.328 1.292 1.290 1.229 1.103 1.060 1.080
7. PH/PHB 0.976 0.903 0.935 0.937 09453 0.963 0.986 0.989 0.981
8. Q/QB 1.123 1.274 1.151 1.132 1.130 1.100 1.048 1.029 1.038
2. L/LB 0.867 0.891 0.934 0.934 0.944 0.958 0.974 0.982 0.986
10. H/HB 1.227 1.251 1.130 1.127 1.125 1.096 1.045 1.032 1.039

Note: RU is the rate of unemployment (in percent) and PH is the recruitment frequency
PH = H/VAC).

- 6¢%
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porary demand increase, Table 8.7 shows how firms
immediately will increase their Thirings. This
change comes about both through more new vacancies
and through lower recruitment thresholds (a higher
frequency of recruited workers per 100 vacancies).
The number of workers employed will have increased
by one percent after four months; an implication,
then, 1is that the firms' short-run fesponses to
the demand increase will involve a higher output
per worker as well as some increase in hours per

worker.

After 10 months, the unemployment decrease amounts
to 0.6 percentage points or 3 500 workers. However,
when the firms anticipate the reduction in demand,
they start to be more‘chbosy in their recruitment
behavior. The recruitment frequencies will fall
and, subsequently, the flow of new vacancies. Asso-
ciated with this turning point is an increase in
unemployment. Over time, the endogenous variables
will approach their "base values", but some oscil-
lations are visible. For instance,. the unemploy-
ment increase associated with the demand switch
(back to the base path) will induce a temporary

increase in recruitment frequencies.

Let us next turn to the case of a permanent in-
crease in demand. The decrease in thevunémployment
rate is 0.2 percent during the first year, Q.?
percent during the second and 0.6 percent duriné
the third. As employment increases, the unemploy-
ment differential decreases; in the long run unem-
ployment and the level of real output are approx-
imatély independent. To understand this result,
note that it has been assumed that ‘a 5 percent
increase in expected output will imply an equiva-
lent 5 percent increase in the number of desired

workers; cf. Egq. (8.3) above. It is the difference
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between actual and desired employment that drives
labor demand (i.e., the equations for hours per
worker, new vacancies, hirings and layoffs). When
actual employment approaches desired employment,
the flow of new vacancies will fall and, conse-
quently, the duration of unemployment will in-
crease. As the "employment gap" approaches zero,

so will the unemployment differential.

A prerequisite for the validity of the result is,
of course, that the manufacturing firms can re-
cruit workers from the non-manufacturing sectors,
from the not-in-the-labor-force state or through
immigration. Again, the possibility of supply con-
straints should be recognized; the simulation re-
sults should be viewed as conditional on an envi-
ronment where the feedbacks from labor market
events to output decisions are negligible in the

short run.

8.5 Concluding Remarks

In this chapter we have attempted to provide some
insights into how the labor market works as an
interrelated dynamic system. A self-contained econ-
ometric wmodel of the labor market for Swedish
industrial workers has been developed and estimat-
ed for this purpose. The model 1s able to depict
how unemployment, employment and 1labor turnover
respond to supply disturbances (such as an exoge-
nous increase in unemployment inflow) or shifts in
the path of output demand. The model has been
reasonably successful in tracking the actual labor
market development of the 70s. Although the exact
numbers produced by the simulation experiments
should be treated cautiously, several lessons do

emerge from the exercise.
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The labor market is indeed an interrelated system
with important feedback mechanisms. For instance,
an increase in unemployment inflow will induce an
increase in unemployment duration. This comes
about as a response to the reduction in stocks and
flows of vacancies, that the unemployment increase

produces.

The labor market effects of temporary disturbances
may involve substantial lags. For example, a tempo-
rary increase in demand will involve not only a
temporary unemployment reduction but also unemploy-
ment increases in periods subsequent to the demand

disturbance.

In the long run, the level of unemployment appears
to be approximately independent of the level of
real output. It is the difference between actual
and desired employment that determines the flow of
vacancies and, indirectly, the duration of unem-
ployment. When desired employment is reached, va-
cancies will return to "normal" 1levels and the

initial unemployment reduction will taper off.

It is beyond the scope of this study to discuss
policy implications of the results. Suffice it
here to mention one point. To the extent that the
government wants to foster structural changes in
the economy, an unemployment-increasing policy is
a double-edged weapon. Persons in the unemployment
state are presumably more inclined to change loca-
tion, but, on the other hand, higher unemployment
makes employed workers less willing to change
jobs. This decrease in quit rates will, in turn,
affect vacancies, and will reduce quits in subse-

quent periods.
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9 SUMMARY AND TOPICS FOR FUTURE RESEARCH

9.1 Summary

One starting point for this study was the decline
observed in Sweden during the past two decades in
various indicators of labor mobility. Available
measures of quit rates, Jjob mobility and migration
have all displayed a downward trend, raising some
concern about the possible adverse allocation

effects of a less mobile labor force.

This study was intended to go beyond the often
rather anecdotal interpretations of observed
changes in aggregate mobility indicators. To do so
requires identification and gquantitative assess-
ment of factors that govern individual decisions
on job and locational changes. This has been the
main approach in the present study. By econometric
analyses on, primarily, micro data it has been
possible to provide information of much richer

detail than what is available in aggregate series.

The variety of data sets explored do not usually
have exact counterparts in the most well-known
aggregate series, for example those covering quits
and migration. Hence, it is not without problems
to use the results from the micro-~data analyses
to provide a complete decomposition of the observ-
ed trends in the aggregate mobility series. How-
ever, a number of clues do emerge that allow us to

identify various key factors.
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First and foremost, it is clear that the weakened
demand for labor during the 70s is a majs®r explana-
tion of the decline in mobility rates that has
occurred during this period. Quit rates among blue
collar workers in Swedish industry reflect cycli-
cal fluctuations; the estimates in Chapter 4 based
on aggregate data indicate an elasticity with re-
spect to vacancy rates of around 0.3, implying
that an increase in wvacancies by 30 percent will

induce a 10 percent increase in quits.

There are also important indirect cyclical effects
to consider. The weakened demand for labor  Thas
produced substantial reductions in new hire rates.
We have shown that short length of tenure is one
of the most important predictors of subsequent job
mobility. Consequently, a reduction in vacancy
rates will ’‘decrease mobility indirectly by re-

ducing the frequency of new hires.

The average plant size in Swedish industry has
shown a steady increase during the 1960s and 70s.
This development indicates a growing importance
for internal labor markets and weaker incentives
for workers to contemplate external mobility. The
empirical evidence presented in Chapter 4 shows
that quit rates in. large plants are substantially
below those in small plants, ‘holding constant a
number of characteristics of the plants and the

local labor markets.

We have also (in Chapter 6) provided evidence of
the increasing importance of firm-specific human
capital. It appears that the wage payoff to male
workers of "inside training" (i.e., training
within the current firm), has increased relative

to ‘"outside training". This obviously implies
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stronger incentives to avoid repetitive job chang-

es.

The 1970s have brought a dramatic increase in
labor force participation of Swedish women. This
development has implications for mobility behavior
as well. We.find in Chapter. 4 that female workers
were more quit prone in the 1960s than in the 70s
and early 80s. Most likely, this reflects a strong-
er labor force attachment on part of women, result-

ing in less frequent labor force transitions.

The growing number of two-earner households has
also affected the frequency of locational changes.
We show in Chapter 5 that family migration proba-
bilities are 1lower if the wife is working; the
higher female participation ratios have, according-

ly, contributed to a reduction in migration rates.

The importance of locational ties seems to have
increased over time. The analyses 1in Chapter 5
indicate that frequent contacts with relatives or
friends had' insignificant migration consequences
during the late 60s, but pronounced adverse mobili-
ty effects during the 1late 70s. It appears as if
Swedish households have become more sensitive to

non-pecuniary costs associated with migration.

Mobility incentives are related to the tax system.
Higher progressivity will reduce potential wage
gains associated with mobility, thereby also re-
ducing the incentives to change jobs. Chapter 7
provides illustrative estimates of how progressive
taxes affect mobility behavior, indicating that a
less progressive tax system would have produced a

higher rate of job mobility.



~ 236 -

Workers are likely to move in response to pros-
pects of higher wage growth rates, and rates of
wage growth are affected by mobility. The econo-
metric analyses 1in Chapter 7 indicate that job
movers during the period 1968-74 on average ob-
tained about 4 percentage points higher real wage
growth compared to a situation where they had
decided not to move. There is also some evidence
consistent with the hypothesis that self-selection
in the labor market is efficiency improving; the
excess wage growth from job changing is higher for
movers than for measurably similar stayers. It is
interesting to note that mobility gains fall rapid-

ly over the life cycle.

Disincentives to mobility may have been strength-
ened by legislative changes. The employment securi-
ty legislation is an obvious example. The effects
are several, partly of opposite directions. One
effect shows up in the behavioral equations for
permanent layoffs and unemployment, presented in
Chapter 8; layoff rates have declined and so has
unemployment inflow. Simultaneously, however,
firms have become more choosy in their recruitment
behavior, presumably because of higher layoff
costs. It is quite likely that the legislation has
resulted in a substitution of quits for layoffs.
Workers who have been offered advance notice on
future layoffs have strong incentives for on-the-
job search and may change jobs prior to the layoff
date. Against this effect, however, is the loss of
seniority associated with job changes among those
not threatened by layoffs which results in an

increase in the cost of moving.

A positive association between mobility probabil-

ities and education is found in several data sets.
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There are different plausible interpretations to
suggest, discussed 1in Chapters 4 and 5 of this
study. It is 1likely, therefore, that the improved
education of the work force has made Jjob and loca-
tional <changes more frequent over time. This
effect has offset some of the changes of the past

two decades that have deterred mobility.

Another objective of the study has been to illumi-
nate the dynamics of labor turnover by viewing the
labor market as an interrelated system of stocks
and flows. To this end, a self-contained economet-
ric model of the labor market for Swedish indus-
trial workers was developed and estimated in Chap-
ter 8. We have Dby simulation experiments illus-
trated how labor market flows respond to supply
disturbances as well as shifts 1in the output
demand path. They show, for example, that an in-
crease in unemployment inflow will be accompanied
by an induced increase in unemployment duration.
This effect is a response to the reduction in the
number of vacancies that is produced by the unem-

ployment increase.

9.2 Topics for Future Research

A number of issues has been omitted from the
present study. Some of the omissions are imposed
by data constraints. For obvious reasons, it is
preferable to undertake analyses of job mobility
and migration on panel data. Not only do panel
data allow identification of mobility status
(mover vs stayer), but they also provide informa-
tion on outcomes of interest, e.g. post-mobility

wage rates.
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The Level of Living Surveys are the most useful
existing data sets for microeconometric analyses
of labor mobility in Sweden. However, the LLS data
have some weaknesses. For example, the data con-
tain 1little detailed information about household
members other than the respondent. There is every
reason to believe that the employment status and
earnings power of both spouses should influence
family migration decisions. In fact, our results
in Chapter 5 indicate that this is the case. Esti-
mation of structural household mobility models re-
quires more data about both spouses; wage informa-

tion is the most obvious example.

Moreover, the LLS panel waves are between 6 and 7
years apart, and labor market events between the
survey dates are not well measured. We can regis-
ter whether job mobility has taken place between
the surveys, but we cannot take into account the
fact that some individuals change Jjobs several
times between those dates. Recent advances in "con-
tinuous time methods" allow the analyst to take
into consideration the timing of mobility events
throughout the period in question. (Key references
are Tuma et al., 1979, and Flinn and Heckman,
1982.) Future survey designs should, in princi-
ple, try to capture all moves between the survey
dates, thereby allowing the analyst to extract

more information from the data.

Population heterogeneity 1is 1likely to interfere
with unbiased estimates of the monetary returns to
individual Jjob changes. By using explicit self-se-
lection models it is possible, at least in princi-
ple, to take into account the interdependence be-
tween the mobility decision and the expected re-
turns to mobility. An example of this approach is

given in Chapter 7.
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The self-selection approach is, however, not with-
out problems. Matching processes in the labor mar-
ket are certainly not unrelated to hiring and
firing rules practiced by employers. To the extent
that Jjob separations are induced by firms, there
is little reason to have much confidence in selec-
tion rules based on income-maximizing employee be-
havior. For example, the income effects associated
with Jjob mobility resulting from plant closures
would . presumably differ from income effects re-
lated to voluntary job mobility. A deeper under-
standing of the causes and consequences of labor
mobility would therefore require more detailed in-
formation on the characteristics and behavior of

employers.

We have indicated on several occasions in this
book that actual and prospective wages do indeed
appear to have a significant impact on the alloca-
tion of labor. The evidence on the role of non-
wage job attributes, however, was rather mixed.
The reasons for these results are not clear, but
measurement errors in the working conditions vari-
ables are among the possibilities to be consid-
ered. Pooling data on employers with data on "ob-
jective" rather than respondent reported work
place characteristics may be necessary in order to
settle the issue of the role of nonwage job attri-

butes in the allocation of labor.

The normative implications of a less mobile labor
force have’ not been dealt with in this study.
There 1is no simple relationship between mobility
and efficiency, except in some cases where the
reasons for a reduction in mobility are well under-
stood. For example, a progressive tax system

drives a wedge between the private and social
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gains of mobility, thereby resulting in "underin-
vestment" in mobility.

There may, however, also be social gains associ-
ated with a less mobile labor force. In particu-
lar, a reduction in turnover rates will make em-
ployers more inclined to train their workers; the
incentives for investing in firm-specific human
capital clearly increase. There may also be other
productivity-enhancing effects arising from a more
stable work force, and some empirical evidence
indeed suggests that lower turnover rates contrib-
ute to higher productivity at the plant level
(Brown and Medoff, 1978). This is an important
point to recognize in future research on the

microeconomic determinants of productivity growth.

No obvious normative conclusions follow from de-
creases in mobility that are due to changes in
preferences. To some extent the growth in the
labor force participation rates of women may re-
flect such changes in preferences. An induced re-
duction in family migration probabilities is in

that case hardly a major social concern.

As 1is well known, the secular increases in real
income have had significant effects on household
consumption patterns. It should be no surprise,
then, that the demand for "location-specific capi-
tal goods" has changed as well. The increasing
demand for single-family houses 1is one example,
the increasing emphasis placed on local ties with

friends and relatives may be another.
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APPENDIX A ON WAGE LEVEL AND WAGE CHANGE
EUQATIONS

The point of departure for the analysis of wage
growth in Chapter 7 is the Mincer-type of cross-
sectional wage equations, with arguments such as
schooling (S), experience (EXP) and possibly other
personal characteristics explaining wage levels at
each point in time. Assume that the following
specifications are valid for the years t and t-X,

inw, = + . + XP . +
it aO oLlslt a2E Plt *

EXPSQ,.  + €, (A.1)
it

3 it

Anwe, SBotB Sy o FBoEXPL.  ¥BLEXPSQ.,  tel, o (A.2)

where EXPSQ is experience squared. The wage change

equation is given by

Aknwi = ay - BO + alASi + aZAEXPi + aaAEXPSQi
+ (al—al)sit_k + (a,=B, )EXPy
+ (013—B3)Expsc)it_k ey T Fiex (A.3)

It is clear from (A.3) that levels of human capi-
tal variables belong to a wage change equation
only if there are reasons to Dbelieve that the
coefficients have changed over time. The Swedish
setting provides an example where the possiﬁility

of such effects should be recognized.

Estimation of a wage change equation including the
initial 1levels of all human capital attributes

will certainly involve multicollinearity problems.
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However, a convenient restriction can be imposed
by replacing the initial values of the human capi-
tal variables with the 1lagged wage level. This
restriction 1implies that all coefficients are

forced to change in the same proportion, to the

extent that there 1is some change at all. Assume
that the following constraints are imposed on the

schooling and experience coefficients,

wy = By = 58y, di.e., a = 31(5+1) (A.4)
Uy = By = 5850 i.e., a, = 32(5+1) (A.5)
ay — B3 = 5By, d.e., agy = 33(5+1) (A.6)

where & 1is a factor of proportionality, equal to
zero if no change of the parameters takes place.

Substituting (A.4) - (A.6) into (A.3) yields

A X = - f + . X AAE . .
ainw; = @ = B+ @ AS. + x AEXP. + a AEXPSQ; +
EB1Sipgc T OREXP ey * SBREXPSQy ¢ *ofip T ek
(A.7)
From (A.2) we have
- - = 7 W
Wik T 8o T fipax T PySieox TOREXPie
+ B4EXPSQ.. o (a.8)

Multiplying both sides by & and substituting in
(A.7) gives

/ , = - R + + . .
Alnw, N ;O(l §) alASi + azAEXPl + « AEXPSQl

3

+ 6aAnw, v - (48)eg,

it-k it (A'g)

Xk
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and hence the proportional shift factor, §, will
show up as the coefficient for the lagged wage
level. It is clear that & < O implies a reduction

(in absolute value) of all coefficients.

The presence of a lagged dependent variable intro-
duces some estimation problems, since the compos-
ite error term in (A.9) generally will be corre-
lated with the lagged wage rate. However, if the
stochastic errors in the wage level equations are

autocorrelated,

.. = . + u, .
fit PEit-x Yit (A.10)
it holds that €i¢-x drops out if p =1 + 6. Thus,

the consistency of OLS in this context requires
that the stochastic errors in the wage level egua-
tions follow a particular autocorrelation struc-
ture. In the general case OLS will produce incon-
sistent estimates and an appropriate estimation
procedure requires instrumenting the lagged wage
rate.

The validity of the specification of the wage
change equation in (A.9) is of course conditional
on the appropriateness of the specified wage level
equations and on the realism of the uniform shifts
of the coefficients. A simple check of the latter
issue is displayed in Table A.l, giving estimated
wage level equations for men in the panel we
study. A clear pattern is that all coefficients
are numerically smaller in 1974, with a mean ratio
slightly above 0.5, implying an average factor of
proportionality, &, somewhat below 0.5. The pat-
tern of uniform coefficient reductions 1is rather
striking; the restrictions implied by (A.9) thus
seem to be roughly sdpported'by the data and will
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therefore be used in the estimations of wage

change equations.

rable A.1l Estimated wage level equations for men, 1968 and 1974

(t-ratios in parentheses)

1968 1974 Ratio between
coefficients
(1) (2) (3) (4) (3)/(1) (4)/(2)
Jonstant 5.846 5.766 6.822 6.793
(151.1) (140.6) (168.8) (160.4)
Schooling 0.077 0.081 0.051 0.052 0.66 0.64
(25.17) (25.72) (22.59) (22.32)
EXP 0.042 0.043 0.021 0.021 0.50 0.49
(15.24) (15.30) (8.998) (9.172)
EXPSQ/1000 -0.751 -0.733 -0.323 -0.327 0.43 0.45
(-12.71) (-12.55) (-7.862) (-7.997)
Married 0.141 0.134 0.070 0.070 0.50 0.52
(6.482) (6.156) (5.030) (4.004)
R? 0.465 0.471 0.334 0.336
Sample size 1231 1233 1192 1192
Note: Egs. (1) and (3) use reported values of experience,
whereas (2) and (4) use values of experience calculated as
EXP = AGE - S - 7. Workers with unemployment experiences

1968-74 are not excluded. The data set includes men in the
panel of the Level of Living Surveys of 1968 and 1974.
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APPENDIX B TURNOVER DATA AND CHANGES IN EMPLOYMENT

SCBs turnover data for blue-collar workers are
intended to represent accessions and separations
during the month. However, the actual measurement
period chosen by the responding establishments may
cover only two weeks (at minimum). SCB estimates
monthly turnover figures on the basis of these

reports from plants in the survey.

The establishments' reports on the number of em-
ployed workers refer to one particular day, chosen
by the plant within the measurement period of at
least two weeks. For obvious reasons, changes in
employment according to the stock data may differ
from employment changes calculated from the flow
data.

To obtain some information about this stock-flow

inconsistency, we proceeded as follows:

First, a comprehensive monthly series on the
number of employed workers was constructed for a
period starting in January 1968.! By linear inter-
polation these employment figures were redefined
as pertaining to the beginning of the month. Let
AN denote the change in employment during the
month and define DIF as the difference between

stock and flow computed change in employment, i.e.

DIF = AN - (H-Q-L) (B.1)
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where H is hirings, Q quits and L layoffs. It is
found that DIF has a mean value of -1836 for the
period 1968;2-1978;6, implying that the flow data
overestimate the number of accessions and/or under-

estimate the number of separations.

In order to gain further information on the nature
of the stock-flow inconsistency three "stock-ad-
justed" flow series were constructed. These data
fulfill the constraint

AN = H- Q-1 (B.2)

~

and H, Q, L are the adjusted flows (hirings,
quits, layoffs). Next, define the latter variables

as follows:

>

DIF

H=HI 1+ H+Q+L] (B.3)
S = - _DIF_

Q=201 H+Q+L] (B.4)
[ = - _DIF_

L =11 - o) (B.5)

The residual, DIF, has now been allocated to the
flows according to the magnitude of the different
flows. We observe the following mean values for
the period 1968;2-1978;6:

H = 17001 H = 15804
0 = 14028 0 = 14618
L = 1479 L = 1527

The original turnover variables were regressed on
the adjusted variables plus seasonal dummies. The
results are set out in Table B.l. The most impor-
tant observation is that the stock-adjusted flow

series display a different seasonal pattern than
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Table B.1 Comparisons of original and adjusted
turnover series
(t-ratios in parentheses)
H 0 L
Constant 346.7 -15.37 -18.1
(0.91) (-0.05) (-0.45)
H 1.05
(62.91)
9 0.94
(55.9)
L 0.98
(69.1)
D2 135 -66 -58
(0.32) (-0.21) (-1.26)
D3 -371 345 -16
(-0.87) (1.08) (-0.33)
D4 -693 651 46
(-1.63) (2.03) (0.99).
D5 -3122 2604 232
(7.28) (8.11) (4.95)
D6 7373 -2399 -276
(15.78) (-7.27) (-5.93)
D7 396 -373 -70
(0.91) (-1.13) (-1.45)
D8 -2092 2706 113
(-4.42) (6.19) (2.36)
D9 594 -274 -89
(1.33) (-0.80) (-1.86)
D10 497 -225 -75
(1.13) (-0.68) (-1.58)
D11 150 -70 -76
(0.35) (-0.21) (-1.60)
D12 -1596 1426 212
(-3.63) (4.29) (4.44)
R? 0.99 0.99 0.98
DW 1.95 1.75 1.59

Note: D2,...,Dl12 are seasonal dummy variables for
the months February to December.
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the original data. The differences are quite pro-
nounced for the months May, June, August and Decem-
ber, i.e., months where short-term jobs (e.g. vaca-
tion substitutes) are most likely to be frequent.
Vacation substitutes hired in June appear to show
up in the original hiring data to a much larger
extent than in the stock data (cf. the large posi-
tive coefficient for the June-dummy in the H-equa-
tion). Likewise, the termination of those jobs in
August 1is registered in the flow data but less so
in the stock data (cf. the large positive August-

coefficient in the Q-equation).

The quit equation estimated in Chapter 4 is based
on unadjusted data on quits. In Chapter 8, on the
other hand, we use stock-adjusted data on quits,

layoffs and new hires.
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APPENDIX C LABOR TURNOVER AND MIGRATION:
A SURVEY OF EMPIRICAL RESEARCH

In this appendix we survey some empirical studies
on labor mobility. Most of these studies are based
on U.S. data; a few studies are British. We con-
fine the survey of non-Swedish studies to papers
published during the last two decades. Needless to

say, the survey does not pretend to be complete.

C.1l Sweden

Most previous Swedish studies of labor mobility
have been based on data for cross-sectional aggre-
gates of industries or regions. One of the first
was the dissertation by Rudolf Meidner (1954) on
the Swedish labor market at full employment
(Svensk arbetsmarknad vid full syssels&ttning).
The study was inspired by the early postwar
period debate on "excess mobility", and "disorgani-
zation" in the labor market. A popular view was
that full, or "overfull", employment might lead to
productivity losses through high quit rates, high
absentee rates and weak incentives for occupatio-
nal training. Meidner's objective was to describe
the magnitude of mobility, its business cycle va-
riations and its dependence on certain worker-spe-

cific and firm-specific conditions.

One important observation in Meidner's study con-
cerns the extent of branch mobility versus local
mobility among work places. Meidner found a pro-

nounced attachment to branches and occupations but
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a high degree of mobility among firms in local

labor markets.

Meidner was also able to reveal seasonal and cycli-
cal patterns in mobility behavior. Another observa-
tion was that mobility turned out to be highly
concentrated among young workers with short length
of tenure. Furthermore, mobility displayed a posi-
tive relationship with the degree of urbanization;
the turnover rates appeared to be about 2-3 times

higher in Stockholm than in small towns.

Meidner also tried to ascertain possible relation-
ships Dbetween mobility and relative wage rates.
His studies of mobility between different trade
unions 1indicated that the relationship between
wages and "leavers" was stronger than the associa-

tion between wages and "arrivals".

Meidner's study was primarily based on analyses of
fairly aggregate data. Bengt Rundblad's IUI-study
(1964) on the mobility of labor (Arbetskraftens
rorlighet) was, on the other hand, based on inter-
views with male workers in a local labor market
(Norrkdping). Some results such as the relation-
ships between age and mobility confirmed Meidner's
findings. Almost one third of the total number of
respondents stated economic motives for Jjob mobili-
ty. About 20-30 percent were disappointed with
work-place conditions and many respondents were
unable to give any rational explanation of their
behavior. About 30-40 percent of the workers
stated as reason for accepting the current employ-
ment that they accepted what was available or took
the first found offer. This type of answer was
especially prevalent among young workers but sub-

stantially lower among white collar workers.
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A third Swedish study 1is Magnus Hedberg's "The
Process of Labor Turnover" (1967). This study is
essentially a descriptive analysis of cyclical and
seasonal fluctuations in labor turnover as well as
turnover variations among different age groups and
groups with different length of tenure. Hedberg
demonstrated a marked relationship between quit
rates and length of tenure; a cohort of new hires
tends to be halved after one year. The tenure
effect turns out to be non-linear; the quit-proba-
bility for a person with two years of tenure is
not significantly different from the quit-proba-
bility for a person with three or four years of

employment in the same firm.

A few studies on migration have focused on migra-
tion rates for counties (lidn) or "A-regions" (ag-
gregates of municipalities within counties). A
paper by Gallaway et al. (1973) explores the deter-
minants of Swedish inter-county migration in 1967.
Migration flows are explained by average regional
income levels, the distance Dbetween the regions
and population density. Distance is an proxy for
moving costs and population density is assumed to
capture preferences for rural living. The estima-
tions by Gallaway et al. confirm the suggested
hypotheses. In particular, the migrants are found
to be highly responsive to regional income differ-

entials.

The model specified and estimated by Gallaway et
al. was «criticized by Holmlund and Dahlberg
(1978). They showed that the estimated income elas-
ticities were sensitive to the choice of data and
suggested that a job vacancy approach should be
more fruitful when explaining inter-county migra-

tion flows as well as cyclical fluctuations in
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migration rates. Their estimations supported this
view; inclusion of vacancies among the RHS vari-
ables produced a drastic reduction in estimated

income elasticities.

The model estimated by Holmlund and Dahlberg has
been extended by Nilsson (1982), who has been
working with pooled cross-section time-series data
for inter-county migration. Again, the state of
the labor market in current and prospective re-
gions turns out to be of importance for migration
flows. There 1is, however, also a trendwise reduc-
tion in migration that is unexplained by cyclical

and regional labor market characteristics.

In the mid-1970s, the Swedish Ministry of Labor
contributed to an ambitious project on social and
economic effects of geographical mobility. Some of
the results are presented in Dahlberg (1978) and
Rberg (1978). The study focused on a group of
persons who moved from six municipalities in
northern Sweden in 1969 and 1970 and, simulta-
neously, received mobility subsidies. This implies
that the persons .were unemployed or were facing
risks of becoming unemployed. Experiences of the
migrants were compared to control groups of stay-

ers.

The economic analyses indicated that individual
income gains (net of taxes) were negligible where-
as social gains (in terms of contribution to total
output) in general were positive, especially for

migration to the metropolitan areas.

As this study indicates, migration may have signi-
ficant consequences for income and employment

growth. Prospective migrants may, however, also
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respond to expected changes in income or employ-
ment opportunities. Hence, migration, income and

employment may be treated as Jointly dependent

variables within a simultaneous-equations frame-
work. Greenwood [ (1973) and (1975)) has developed
such models to account for various interactions
between urban growth and migration in the U.S.
Dahlberg and Holmlund (1978) apply the basic ideas
to Swedish data. A four-equation model is speci-
fied where out-migration rates, in-migration
rates, changes in income and changes in employment
are endogenous variables. Migration between the 70

Swedish A-regions during the 1960s are investi-

gated.
C.2 Other Countries
A, Quit rates and job mobility

Quit rate studies appearing in the 1literature
during the 1960s and the early 70s were Dbased
mainly on data for cross-sectional aggregates,
mostly for U.S. manufacturing industries. Among
the more well-known studies are those of Stoikov
and Raimon (1968), Burton and Parker (1969), Penca-
vel (1972), and Parsons (1972). They all corrobo-
rate the view that quit rates decrease with higher
(relative) wage rates. This result holds in OLS-
estimations, but also if possible simultaneity be-
tween wages and quit rates is accounted for ((Pen-
cavel (1972) and Shorey (1980)). Another result
revealed by several cross-section studies, in-
cluding those above, 1is the positive quit effect

arising from short length of tenure.
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The cross-sectional studies have not always been
able to establish any significant relationship be-
tween quit rates and firm size; an exception is
Shorey (1980), who reports the expected negative
sign. A negative relationship between quit rates
and union membership appears also to be estab-
lished. The union effect 1is consistent with an
"exit-voice" theory of the labor market; the fact
that workers are unionized indicates that they
prefer collective actions (voice) against the em-

ployer rather than individual quits (exit).

Several researchers have tried to establish the
relationship between non-wage job characteristics
and quit behavior. Viscusi (1979) concludes that
workers demand wage premiums for Jobs with high
injury risks. He also finds that quit rates are
higher in industries with high injury risks, hold-

ing constant other industry characteristics.

The role of union-negotiated seniority provisions
for labor mobility has been addressed by several
U.S. researchers. One example is the study by
Block (1978). The hypothesis is that the seniori-
ty provisions - related to, e.g., rules for promo-
tions, layoffs and recalls - would reduce mobility
by imposing costs (foregone benefits) on workers
who change firms. Block's empirical analysis indi-
cated that such provisions did indeed reduce quit
rates. Of particular importance were provisions

related to promotions.

In 1965 an OECD group of experts presented a
report on "Wages and Labour Mobility", which ana-
lyzed data on changes in earnings and changes in
employment for several countries. An important

conclusion of the study was that "there is no
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evidence of a strong systematic rélationship be-
tween changes in earnings among individual indus-
tries and variations in relative employment" (p.
16). The OECD report has, however, some weaknes-
ses. For instance, the study claims job availabili-
ty to be the most important mechanism for the
allocation of labor but provides no analysis of
the relative importance of job availability wvs.

relative wages.

A study by Pissarides (1978) addresses the issues
raised by the OECD report by using more appropri-
ate model specifications and statistical tech-
niques. Employment flows between industries in
Britain were explained Dby relative wages and
excess demand for labor. The results indicated
that job availability did succeed in inducing some
movenment, but ‘"where used, relative wages have

been very effective in inducing labour movement".

A few time-series studies of quit rates have been
published. The investigations usually attempt to
estimate the cyclical sensitivity of quit rates.
In some cases the authors have focused on the role
of inflation and inflationary expectations or the

effects of institutional changes.

In general, these studies find pro-cyclical quit
variations. Hamermesh (1969) estimates a strong
negative relationship between unemployment rates
and quit rates but also a surprising positive
relationship between quits and changes in unemploy-
ment. Hamermesh presents no interpretation of the

latter result.

Mattila (1969) finds a strong positive relation-

ship between quit rates and vacancies. He also
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observes that this relationship is especially pro-
nounced in low wage industries. Male quit rates
turn out to be more sensitive to changes in labor
demand. Finally, the number of new hires in the
preceding month is shown to have a significant

effect on quit rates.

Parsons (1973) presents a fairly elaborated theoret-
ical model and estimates quit equations on month-
ly data. The objective is to test a search theoret-
ic hypothesis: Does unexpected wage inflation
cause a reduction 1in quit rates?. Parsons inter-
prets his result as a rejection of this hypothe-
sis. A problem, however, is that Parsons' empiri-
cal analysis makes no distinction between wage
inflation per se and unexpected wage inflation;
the explanatory variable used is the actual rela-

tive change in the nominal wage rate.

Barron and McCafferty (1977) make the distinction
between quits entering unemployment and job mobili-
ty without intervening unemployment. They found
that the quit rate into unemployment is responsive
to vacancy rates; when the labor market improves,
workers are more inclined to quit into search
unemployment. An interpretation put forward by
the authors is that unemployment inflow partly
"may be viewed as utility maximizing rather than

'exogenous' behavior".

Household Micro Data

The growing availability of household panel data
has substantially improved the possibilities for
more decisive tests of hypotheses about quit be-

havior. For instance, the exit-voice framework has
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been applied by Freeman (1980) to an analysis of
quits. The results strongly suggest that "trade
unionism appears to reduce the exit propensity of
workers, with at least some of the effect due to
the operation of unions as an institution of col-

lective voice" (Freeman, 1980).

Other studies on household micro-data are pre-
sented in Viscusi (1979). Among other findings,
Viscusi reports that workers are less 1likely to
quit as they grow older, and more likely to quit
if their education improves (holding wage rates,
tenure and some other personal characteristics
constant). Again, the presence of injury risks
implies higher quit probabilities and higher ex-

pressed quit intentions as well.

The role of non-wage Jjob characteristics on quit
decisions has also been investigated by Bartel
(1982). The results show that some nonwage job
attributes had significant effects on quit behav-
ior, but the effects were different across age
groups. A strong positive effect of Jjob repeti-
tiveness was found for young men, whereas Jjob
repetitiveness actually reduced quits among

middle-aged men.

Job mobility may have implications for 1life cycle
earnings profiles. Mincer and Jovanovich (1981)
and Borjas (1981) address this issue. Both studies
conclude that Jjob mobility is an important determi-
nant of the distribution of earnings. Mincer and
Polachek find that differences in mobility during
the first decade of working life do not produce
long-run differences in earnings. Persistent
movers at later stages of working life have lower

wage levels and flatter life cycle wage growth.
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The emergence of longitudinal micro-data sets has
enhanced the possibilities of studying the outcome
of decisions on job changes and migration. Typical-
ly, such studies focus on effects on earnings. A
standard approach involves estimating wage growth
functions and adds an intercept dummy - and possi-
bly some interaction variables - to capture mobili-
ty effects. Examples of this approach are Duncan
(1979), Black (1980) and Bartel and Borjas (1981).
Bartel and Borjas find greater gains associated
with mobility among young men. In addition, the
effects of turnover on wage growth vary with the
cause of turnover; workers who quit experienced
more favorable outcomes than those who were ‘laid
off.

Another look at the relationship between earnings
growth and mobility is taken by Bartel (1980). By
using detailed information on salary histories of
individuals it is possible to decompose earnings
growth into growth occurring on the job and growth
occurring between jobs. Bartel finds that earnings
gains due to Jjob mobility vary by education; the
least educated individuals had the largest propor-

tion of earnings gains occurring between Jjobs.

Job mobility and wage growth are 1likely to be
simultaneously determined - workers respond to pro-
spective wage gains and actual mobility decisions
will result in such gains. This two-way casuality
between wages and mobility is taken into account
by Borjas and Rosen (1980), who apply Heckman's
(1979) technique for thandling self-selection.
Although the standard errors are large, their re-
sults indicate the presence of positive sorting
effects in the labor market; job changers attained

greater wage dgrowth on the new job than stayers
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(and stayers had greater wage growth in their job
than what changers would have had, had they
stayed).

B. Migration

Numerous contributions to the migration literature
have been made by researchers in economics, socio-
logy, demography and geography during the past
decades. A survey of some of the contributions
from economists is given in Greenwood (1975).
Since this survey was published, a number of new
research efforts have taken place in conjunction
with the emergence of longitudinal data sets for
individuals and families. We will mention a few
studies dealing with migration, information, em-

ployment status and income.

A common finding in migration studies is that
distance acts as a  deterrent to migration; the
usual interpretation is that distance is a proxy
for moving costs, including non-pecuniary (psy-
chic) costs. There is, however, also an interpre-
tation based on the notion of imperfect spatial
information. The amount of information flows be-
tween two regions diminishes as the distance be-
tween them increases; hence migration may decrease
with distance because of reducing awareness of job
opportunities at alternative destinations. On the
basis of empirical analyses Schwartz (1973) argues
that "the distance effect is really an information
effect". Likewise, Herzog and Schlottman (1981)
present empirical evidence indicating that "the
negative relationship exhibited between migration
propensity and distance is an information cost

phenomenon".
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Imperfect spatial information also plays an impor-
tant role for the interpretation of subsequent
(including return) migration. Yezer and Thurston
(1976) as well as Allen (1979) argue that subse-
quent migration is predominantly a response to the
migrant's disappointment at the destination. Mi-
grants with less accurate information will show a

higher probability of subsequent migration.

The role of employment status for migration has
been explored by DavVanzo (1978). The study shows,
inter alia, that families whose heads are unem-
ployed are more likely to move than those whose
heads are employed.

The relationships between migration and job mobili-
ty are explored by Bartel (1979) with micro data.
The theme of the study is that a proper under-
standing of the migration process requires knowl-
edge of the links between migration and job mobili-
ty. Bartel shows, among other things, that the
wage gains to migration depend on whether the move

was related to a quit or a layoff.

Most migration studies have focused on the indi-
vidual and have ignored the family context. Mincer
(1978) takes a first step towards analyzing migra-
tion decisions within two-adult households. Family
ties are said to exist when individual migration
gains of family members differ in sign. The assump-
tion is that a family moves when net family gain
from moving 1is positive. The tied person is one
whose gain (or loss) is smaller in absolute value.
Mincer's empirical analysis shows lower migration
rates of families with working wives. The deter-
rent effects are stronger when the wife's attach-
ment is more permanent and where her earning power
is higher.
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The idea that an individual's migration activity
is chosen on the basis of perceived returns asso-
ciated with the alternatives is not new. However,
it is problematical to empirically implement this
hypothesis on micro data. Studies by Polachek and
Horvath (1977) and Nakosteen and Zimmer (1980) are
examples of attempts to estimate structural deci-
sion models for migration. Polachek and Horvath
focus on two-adult families but ignore self-selec-
tion whereas WNakosteen and Zimmer deal with indi-
viduals but take self-selection into account. Both
studies find that agents respond to prospective
income gains in the expected direction. Polachek
and Horvath, however, find that expected increases
in the wife's earnings had negligible effects on

migration.
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NOTES

Chapter 2

! The unemployment rate for insured employees,
chained to the unemployment rate for trade union
members.

2 1t is not easy to make well-informed judgments
about the quality of the statistics underlying
Figure 2.1. Among other things, it should be noted
that SCB introduced new measurement techniques in
1968, which may have affected the possibilities of
making reliable comparisons over time. Essentially
the same definitions and measurement procedures
have, however, been applied since 1968.

3 Three term moving averages on seasonally adjust-
ed data.

4 Bjorklund (1978), p 383.

5> An important source of unemployment inflow is
termination of temporary jobs ("ataget arbete slut-
fért"). This component accounts for about 20 per-
cent of the inflow. It is likely that a substan-
tial part of this flow is reported as "employee
initiated" separations by the firms (i.e., quits
in our terminology).

¢ Three term moving averages on seasonally ad-
justed data.

7 The data are based on a sample from the engineer-
ing industry and include about 600 plants. This
data source is obtained from SCB and will be fur-
ther exploited in Chapter 4.

8 The questions have been:

A. Which was your major employer during the year?
B. Did you work in this firm all of your employ-
ment weeks during the year?

9 Employment and Earnings, various issues. How-
ever, a recent paper by Ragan (1984) finds a sig-
nificant downward trend in the U.S. manufacturing
quit rate when, among other things, changes in the
demographic composition of the work force are
taken into account.
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10 gmployment and Earnings, Explanatory Notes.

1l gee Feldstein (1975) and Employment and FEarn-
ings, various issues.

Chapter 3

! For a searching worker, Eqg. (3.1) can be written
as

~ C
Viw) = w - ¢ + @(l—F(w*)}(w(¥*) _ T%?)
(3.1)"

+ (1 -0 + OF(w*))(l+r

where w(+) is the expected acceptable wage, i.e.,

[ wf(w)dw

~ w¥*
* =

w(w*) 1 - Fw*
By substituting Eg. (3.3) into (3.1)' an implicit
equation determining w* is obtained. Straightfor-
ward implicit differentiation yields the predic-
tions stated in the text.

2 The inequality a%/pw* < 1 turns out to be cru-
cial for several important predictions in search
theory. For example, Burdett (1981) shows that a
fully predicted improvement of labor market con-
ditions (such as a rightward shift in the c.d.f.
of wage offers) will unambiguously decrease the
expected duration of unemployment only if
dw/dw* < 1. This is also demonstrated by Flinn and
Heckman (1983). Barlow and Proschan (1975) give
examples of density functions with this property.

3 A similar problem has been investigated by Hey
and McKenna (1979). Some properties of the problem
are also spelled out in Holmlund and Lang (1983).
Cf. also Burdett (1978).

“ The analysis follows Holmlund and Lang (1983).
For more details, see that paper. Cf. also Wilde
(1979).

5 It can be shown that the acceptance wage falls

below the worker's current full wage (i.e.,

w*¥ < y) if there are no moving costs. The differ-

ence between the full wage and the acceptance wage

may be interpreted as the maximum "price" the

worker is willing to pay for participation in the
"job change lottery".
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6 See Appendix to Holmlund and Lang (1983).
7 The discussion draws heavily on Mincer (1978).

8 seater's (1977) "unified model of consumption,
labor supply and Jjob search" predicts that search
will eventually fall as time goes by although the
behavior is ambiguous during the early part of the
lifecycle.

Chapter 4

! 1as is short for "Lagen om anstillningsskydd"
(the employment security legislation).

2 A familiar message of some versions of job
search theory is that unperceived ‘wage inflation
will decrease quits. In Alchian's (1971) version,
for instance, this hypothesis is put forward as an
important explanation of unemployment inflow. The
idea is that unexpected wage increases (decreases)
will make the individual less (more) inclined to
quit into the unemployment pool; hence one inter-
pretation of the c¢yclical unemployment fluctu-
ations is obtained. Alchian's story has been sub-
ject to various criticisms. It should be noted
that the hypothesis relies on some questionable
assumptions, among them that quits generally are
associated with unemployment inflow, and that on-
the-job search 1is not possible. Less restrictive
assumptions will make the postulated relationship
less obvious.

3 The strong inverse relationships between layoff
probabilities and tenure are documented in the
official report that proposes the employment secu-
rity legislation. See SOU 1973:7.

“ No end-point constraints were imposed in these
initial experiments.

5 SNI 38 according to the Swedish industry classi-
fication (manufacture of metal products, machinery,
electrical equipment, transportation equipment and
optical equipment). The data refer to plants whose
reports to SCB constitute the source for the pub-
lished aggregate turnover statistics.

6 Seater's model of "Job search and vacancy con-
tacts" portrays job search as a process of visit-
ing firms to check for vacancies. Given this set-
ting, it 1is not surprising to find that "the
number of vacancy contacts is related inversely to
travel time" (Seater, 1979).
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7 Por studies that account for the simultaneous
determination of quits and wages, see Pencavel
(1972) or Shorey (1980).

8 The applied estimation procedure is admitted-
ly crude, since we are dealing with both hetero-
scedasticity and a limited dependent variable. The
third column in Table 4.5, valid for firms where
QR > 0, indicates a wage elasticity around -1
whereas the first column, pertaining to firms
where QR > 0, implies an elasticity around -0.5.
Note that the wage elasticity, =n, for a function
of the form

QR = XB + yinw

is given as n = y/QR, if calculated at the average
quit rate (QR).

9 Source: Official statistics of Sweden, Industry
(scB).

10 There are no satisfactory data on local unem-
ployment rates available for 1968. We used the
average of regional unemployment rates (A-regions)
for the period 1970-73. In no case we found signi-
ficant effects. This is certainly unexpected, but
may be due to the lack of good unemployment data.
In the estimations we present, no unemployment
variable is included.

Chapter 5
l source: Springfeldt et al. (1976). A moving dis-
tance exceeding 50 kilometers was chosen as a
definition of migration between local labor mar-
kets.

2 According to Vuksanovic (1979), p. 52, the quali-
ty of the variable pertaining to length of resi-
dence in the current locality 1s questionable. How-
ever, it has been suggested that the errors are of
minor importance for those who reported in-migra-
tion during the last few years before the survey
in 1974. Note that "locality" is subjectively de-
fined There, not necessarily corresponding to
county or commune.

3 The variable "locational changes 1968-74" is
only given for the responding spouse of the house-
hold. Thus it equals one for families where at
least one spouse had moved between 1968-74.
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“ In this sample the husband's income was dgreater
than the wife's for about 90 percent of the fami-
lies.

Chapter 7

! Methodologically, our approach is similar to the
paper by Willis and Rosen (1979) on education and
self-selection and to Lee's analysis (1978) of
unionism and wage rates. A recent application of
the methodology to analyze migration is provided
by Robinson and Tomes (1982). See also Heckman
(1979) for a general discussion of self-selection
problems in econometric models.

2 This particular form of mobility cost function
is suggested by Robinson and Tomes (1982).

3 Mincer (1974).

“ wu (1973).

> Jacobsson (1976).

Chapter 8

! The model has been outlined and used for policy
simulations in Holmlund (1980). It has some resem-
blance to the RASST-model (Race, Age, Sex, Search,
Turnover) developed at the Urban Institute. For a
presentation of that model, see Smith (1977) and
Toikka et al. (1977).

2 parsons (1973), Barron (1975), Axelsson & LOf-
gren (1977), Bjdrklund & Holmlund (1981) and Chap-
ter 4, this volume.

3 Cf seater (1979).

“ oOne of the first theoretical treatments of labor
as a "quasi-fixed" factor is found in 0i (1962).
See also Salop (1973). Empirical studies of the
actual magnitudes of labor adjustment costs seem
to be fairly few. For some information, see Myers
(1969) and Holt et al. (1966).

5 Labor adjustment costs will not necessarily
imply labor hoarding for a price-taking firm; in
fact, a price decrease would lead to an increase
in average productivity. The Salop-model - among
others - has this implication. We still appear to
have no satisfactory theoretical treatment of
labor hoarding.
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6 see, e.g., Brechling (1965).

7 This assumption follows Fair (1969) and is im-
plicit in Brechling's model (1965), where the wage
bill is minimized with respect to workers and
hours per worker.

8 In some preliminary regressions the actual leve.
of future sales was also included as a representa-
tion of expected sales (assuming perfect fore-
sight). The variable did not turn out to be signi-
ficant. For different empirical results here, see
Fair (1971). The reader may wonder why inventories
are absent from (8.4); it is reasonable to assume
that the actual level of inventories will affect
production negatively, ceteris paribus. The reason
for the specification is that no monthly inventory
data are available and the construction of monthly
inventory stocks from available indexes for sales
and production seem to be beyond the main scope
of this study.

° This point has been stressed by Charles Holt at

several occasions; see, e.qd., Holt and David
(1966) .

10 gee "Utredningen om f6rbattrad platsinforma-
tion" (AMS, 1974). It should be noted that compul-
sory notification of vacancies was introduced suc-
cessively in the late 70s, mostly outside the
estimation period for this model.

11 For a formal analysis of the determinants of
the firm's optimal recruitment standards, see Pis-
sarides (1976).

12 (8.21) is an approximation since those who are
entering as well as leaving unemployment within
the same month are disregarded.

13 ‘The procedure can be viewed as a second best
solution, motivated by the absence of satisfactory
flow data. The IU- and P-variables are theoretical
constructs, unobserved in our data, but useful as
tools for obtaining a final estimating equation.

14 gee Chapter 2, this volume. For some U.S.
evidence, see Mattila (1974).

15 There are theoretical arguments - and U.S. empi-
rical evidence - indicating that quits into unem-
ployment will rise with the number of vacancies.
See Barron and McCafferty (1977).
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16 Note that P includes labor force exits as well
as the transitions from unemployment to employ-
ment. WNo particular hypothesis 1is offered con-
cerning the determinants of the exit component.

17 pair (1969) and (1971).
13 Holmlund (1980) and (1981).

19 gsome adjustment of the reported data has been
imposed in order to obtain consistency over time.
Adjustments have been made for employment, total
hours and vacancies, due to changes in statistics.
Unemployment data from the Labor Force Surveys are
available for only 4 months per year before 1970
(February, May, August, September). We have esti-
mated the values of the missing data in 1969 by
using unemployment rates for insured blue-collar
workers. Consistency between employment flows and
stock changes have, furthermore, been imposed via
minor modifications of the reported flow data.
This is described in Appendix B.

29 The expression for future labor requirements
was approximated by a geometric average for three
future months.

2l The estimation of the equation for filled and
canceled vacancies produced results similar to
those for hirings according to establishment data.
One difference 1is that the variable reflecting

future labor requirements, 2n(NZ+i/Nt_1), is signi-
ficant (and retained) only in the hiring equation.

A time trend was, moreover, found significant in
the PFCV equation.

22 For a layoff study with similar results on this
point, see Barth (1971).

23 The variable reflecting future hours require-
ments was less successful in this restricted form
and was therefore excluded.

2% The performance of the model turned out to be
slightly Tbetter with output endogenous, which
might be due to large measurement errors in the
output data itself.

25 Bjorklund (1978).
26 Bjdrklund (1978).
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Appendix B

! The construction of such a series is not without
problem, since some changes in samples have taken
place. We have used another data source (50S:
Industri) in order to chain the employment figures
of 1973 (and previous years) to the monthly index
of employed workers that begins in January 1974.
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LABOR MOBILITY

['he 60s and the 70s showed a decline in various indicators
of labor mobility in Sweden. Concerns were voiced about
the adverse allocation effects that a less mobile labor
force might imply.

This book brings together a number of econometric studies
on labor mobility in Sweden. By using primarily micro data,
a detailed quantitative picture of mobility behavior is
provided. The issues addressed are related to (i) the
determinants of job search and quit behavior, (i) the
determinants of family migration decisions, (iii) the rela-
tionships between mobility and subsequent earnings,
and(iv) the dynamics of labor turnover in the context of
overall labor market behavior






