
Petri Böckerman 

EMPIRICAL STUDIES ON WORKING 

HOURS AND LABOUR MARKET FLOWS

PETR
I B

Ö
C

K
ER

M
A

N
: EM

PIR
IC

A
L STU

D
IES O

N
 W

O
R

K
IN

G
 H

O
U

R
S A

N
D

 LA
B

O
U

R
 M

A
R

K
ET FLO

W
S

A
-216

HELSINKI SCHOOL OF ECONOMICS

ACTA UNIVERSITATIS OECONOMICAE HELSINGIENSIS

A-216

ISSN 1237-556X
ISBN 951-791-760-0

2003



HELSINKI SCHOOL OF ECONOMICS

ACTA UNIVERSITATIS OECONOMICAE HELSINGIENSIS

A-216

Petri Böckerman 

EMPIRICAL STUdIES ON WORKING  

HOURS ANd LABOUR MARKET FLOWS



© Petri Böckerman and

Helsinki School of Economics

ISSN 1237-556X

ISBN-10: 951-791-760-0

ISBN-13: 978-951-791-760-5 

E-version: 

ISBN-10: 952-488-043-1 

ISBN-13: 978-952-488-043-5

Helsinki School of Economics -

HSE Print 2006 



3

Preface

This collection of essays consists of five articles from journals and an introduction that

provides the selected background and the motivation for the following investigations and

summarizes the contributions of the empirical studies. The list of the essays is as follows:

1. Petri Böckerman and Jaakko Kiander: ”Determination of average working time in Fin-

land”. Labour: Review of Labour Economics and Industrial Relations, 16:3, 557–568.

2. Petri Böckerman: ”Overtime in Finland”. Finnish Economic Papers, 15:1, 36–53.

3. Petri Böckerman and Mika Maliranta: ”Regional disparities in gross job and worker

flows in Finland”. Finnish Economic Papers, 14:2, 84–103.

4. Petri Böckerman: ”Unravelling the mystery of regional unemployment in Finland”.

Regional Studies, 37:4, 333–342.

5. Petri Böckerman: ”Perception of job instability in Europe”. Social Indicators Research,

(Forthcoming).

I am grateful to Pekka Ilmakunnas for his encouraging guidance and insightful comments

during the process. I have benefited from the comments of my pre-examiners (Aki Kangas-

harju and Hannu Tervo). I am grateful to the Labour Institute for Economic Research, my

employer. The institute has provided excellent research facilities. I am grateful to my co-

authors Jaakko Kiander and Mika Maliranta for productive co-operation. I am grateful

to Blackwell Publishing to be able to include an article from their journal (Labour: Review

of Labour Economics and Industrial Relations). I am grateful to Carfax Publishing (Taylor

& Francis Publishing Group) for an opportunity to include an article from their journal

(Regional Studies). In addition, I am grateful to Kluwer Academic Publishers to be able

to include a forthcoming article from their journal (Social Indicators Research). Paul A.

Dillingham has kindly checked the language. Financial support from the Academy of Fin-

land (Project 50950: Creation and Econometric Analysis of Linked Employer-Employee

Data in Industrial and Labor Economics) and from the Yrjö Jahnsson Foundation (Grants

4628 and 4803) is gratefully acknowledged. This collection of essays is dedicated to the

memory of my mother (1937–2001).

Helsinki, June 2nd, 2003

Petri Böckerman



4



5

Contents

1. Introduction ................................................................................................. 7

1.1. The Finnish labour markets during the 1990s ....................................... 8

1.2. The selected themes of labour markets ................................................ 10

1.2.1. Working hours ......................................................................... 10

1.2.2. Regional labour markets .......................................................... 14

1.2.3. Perception of job instability ..................................................... 19

1.3. Summary of findings ............................................................................. 22

Essay 1: Determination of average working time in Finland ................................ 30

Essay 2: Overtime in Finland .............................................................................. 42

Essay 3: Regional disparities in gross job and worker flows in Finland .............. 74

Essay 4: Unravelling the mystery of regional unemployment in Finland............... 109

Essay 5: Perception of job instability in Europe .................................................. 133



6



7

1.  Introduction

There is a solid foundation upon which to argue that the labour market is the most important

market of modern economies (see, for example, Elliott 1991). The reason for this arises

from the well-known fact that, by a wide margin, most individuals derive their current

income flow from selling their labour services. This applies to the Finnish labour markets,

which have gained growing interest during the 1990s.1 The prominent reason for the interest

has been the empirical feature that the unemployment rate soared during the so-called

great slump of the early 1990s.2 Since then, according to a number of commentators on

public affairs, unemployment has been the most important economic and social problem

in Finland. In this respect, the situation is nowadays much the same across the whole of

the European labour markets.3 As a consequence of this development of the 1990s, the

issues associated with the Finnish labour markets constitute a topical research theme.

Despite the apparent importance of labour markets, there is rather limited empirical

knowledge of a number of particularities that characterize the Finnish labour markets.

Oswald (2000) strongly argues that the search for reliable empirical patterns in economic

data should constitute the core of economic research. These notions constitute the broad

starting points of the following essays.

This collection of empirical investigations consists of five essays. These essays aim to

provide evidence on interesting empirical patterns of the Finnish labour markets based on

various data sets. The essays fall into three categories. The first two essays investigate the

selected aspects of working hours in Finland. These essays investigate the determination

of average working time from the long-term perspective and overtime at the individual

level in Finnish manufacturing. The following two essays concentrate on the dynamics of

regional labour markets in Finland. These essays focus on gross job and worker flows of

the Finnish regions and address the connection between unemployment and reorganization

from the regional perspective. The last essay in this collection deals with the issue of the

perception of job instability among workers in Europe by using survey data. The essay

aims to provide a contribution to the ongoing discussion about the fundamental aspects of

the European labour markets. The perception of job instability is related to working hours

and labour market flows. The perception of job instability (i.e. the fear of nullification of

hours of work entirely) constitutes an antithesis to overtime. Moreover, an investigation

into the perception of job instability induced by involuntary worker flows completes the

picture painted by the studies that focus on gross flows of jobs and workers from a

broader perspective.
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1.1. The Finnish labour markets during the 1990s

Finland is, without dispute, one of the Nordic welfare states with high labour taxes, extensive

social benefits and one of the highest rates of trade union membership and coverage of

collective wage agreements in the OECD. Minimum nominal increases in wages and reductions

in average working time are, for the most part, determined within the framework of collective

bargaining (Layard and Nickell 1999).4 Finland provides an example, par excellence, of a

corporatist political and economic system.5 The Finnish labour market policy is therefore

the result of a close and long-term interplay between social partners and the government.

About 80% of the salaried labour force in Finland belongs to unions. The high unionisation

rate is partly explained by the fact that membership fees are tax deductible and the fees are

mainly collected by employers and by the involvement of the unions in the administration of

unemployment insurance benefits.6 The structure of Finnish wage bargaining usually involves

a high degree of coordination between unions and employers, with a framework agreement

being determined centrally on a one- or two-year basis, followed by union-level bargains.

As a consequence of collective wage agreements, the distribution of wages across

individuals tends to be compressed in Finland.7 This apparent narrowness of certain

distributions of economic variables fails to extend to all dimensions of the Finnish labour

markets. A certain amount of flexibility is generated into the Finnish wage formation by

the so-called wage drift, which has, historically, accounted for approximately 30% of the

total increase in earnings.8 The following discussion focuses on additional aspects that

have facilitated adjustment in the labour market and that are relevant for this collection of

empirical investigations.

The total hours of work consists of several components. There is a rather large scope for

the utililization of overtime hours at the individual level of the Finnish economy despite the

fact that the so-called standard hours are stipulated by the binding collective agreements.

In particular, overtime hours have traditionally been applied in manufacturing. This is due

to the fact that non-manufacturing represents other forms of less stable labour relations

such as part-time work and various temporary employment contracts. These instruments

can be considered to be substitutes for the implementation of overtime from the perspective

of companies. Paid overtime therefore constitutes an important part of the adjustment of

the total hours of work in Finnish manufacturing.9

The adjustment of the Finnish labour markets carries an interesting regional dimension.

The regional disparities of labour markets have been sharp and persistent in Finland. For

instance, an empirical investigation by OECD (2000) into the issue reveals that the regional
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disparities of the unemployment rates in Finland are among the highest in the European

Union. In particular, the unemployment rate has been at a higher level in Eastern and

Northern Finland compared with Southern Finland during the past few decades.

The following essays examine overtime and regional labour markets in Finland, especially

in the turbulent decade of the 1990s. The great depression of the 1930s is usually seen as

the most severe peacetime economic crisis of the twentieth century in most industrialized

countries. However, Finland suffered its worst recession of the twentieth century not in

the 1930s but in the early 1990s. In the years 1991–1993 output fell by 10% and the

unemployment rate reached its all-time high (i.e. almost 20% of the Finnish labour force

as measured by Statistics Finland). Indeed, these figures were much worse than those

recorded during the great depression of the 1930s.10

Despite the fact that Finland’s experience in the early 1990s was unique in the context of

the OECD countries, other Nordic countries and the United Kingdom had certain

qualitative similarities in their economic development at the same time. In particular,

deregulation of financial markets lead to overlending by banks, which caused an

unsustainable boom in consumption, investment spending and asset prices. In Finland,

however, the slowdown of the early 1990s was much worse than elsewhere when measured

by the aggregate indicators of economic activity. An exogenous factor that partially explains

this is the fact that, in addition to the asset market collapse and the deep fall in domestic

consumption, there was almost a complete disappearance of the Soviet trade in 1990–

1991. The reasons behind the great Finnish depression of the early 1990s have, therefore,

been aptly described as “bad luck, bad banking, and bad policies”.

Since 1994 there has been a strong export-led recovery of aggregate economic activity in

Finland. Despite this recovery, the great slump has shaped most of the economic outcomes

during the period of the 1990s that is included in the empirical investigations of the following

essays on the Finnish labour markets. The exceptional magnitude of the slump helps to

identify interesting empirical patterns that would be hard to detect during normal business

cycle fluctuations.

The macroeconomic impulses shaped the labour market outcomes. For instance, there

was a notable decline in overtime in manufacturing during the great slump of the early

1990s. Due to the collapse of labour demand, there was a substantial fall in the net rate of

employment change across the Finnish regions. Thus, the data that covers this period

provides an opportunity to investigate the establishment-level adjustment of regional labour

markets during an episode of sharp fluctuations. The evolution of employment was
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associated with restructuring in terms of job creation and destruction.11 In addition, there

was an increase in the magnitude of the external reorganization of regional labour markets

measured by migration flows that started in 1994 (see, for example, Pekkala and Ritsilä

2000). Concerning the impacts on self-reported subjective wellbeing of individuals, there

was an increase in the perception of job instability among workers in Finland during the

slump, which is a natural consequence of a rapid increase in the unemployment rate.12

This particular pattern highlights the enormous costs associated with the high unemployment

trap in the European labour markets.

1.2. The selected themes of labour markets

1.2.1. Working hours

Working hours have provided interesting puzzles and research questions to economists

ever since Adam Smith (see, for example, Contensou and Vranceanu 2000). The

determination of working time is usually investigated in terms of standard neoclassical

economics. In principle, working time is, in this context, determined according to the

supply side of the labour market. The analysis is based on the maximization of utility

derived from two homogeneous commodities, which are called consumption and leisure,

that eventually determine the optimal level of working time (i.e. the individual level of the

labour supply).13 In turn, this basic elaboration of working hours can be extended to

cover more complicated situations that introduce various constraints for the determination

of working time induced by the demand for the hours of work by companies.14 This

means that firms’ decisions can put constraints on the choices of individuals.

Determination of working hours is a topical issue in the context of the European labour

markets (including Finland). An important reason for this is that Europe’s high

unemployment trap has induced a great number of ambitious plans to solve the dilemma.

One of them is known as “work-sharing”. The idea of work-sharing is to redistribute the

available work to more people and thereby give a stake for the unemployed persons.

Work-sharing works when there is a tradeoff between average working time and

employment. This means that a reduction in average working hours delivers an increase in

employment.15 The idea has been put into practice in many OECD countries, where the

average annual working time has been reduced either by contracts or by legislation. There

have therefore been a great number of empirical investigations into the relationship between

employment and average annual working time. In a nutshell, the empirical studies on

working time and employment tend to discover that the supposed positive impact of a
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reduction in working time on employment is a small one (see, for example, Hart 1987;

Hamermesh 1996; Kapteyn, Kalwij and Zaidi 2000).16 This means that work-sharing

schemes seem not to be the solution to the European unemployment problem.

Despite the enduring interest by the economic research on working time issues there are

uncovered and neglected research questions. For instance, there have been certain interesting

long-term trends and patterns in the average working time across industrialized countries.

Voth (2000) observes that there was an increase in the length of the average annual working

time during the early stages of industrialization. The trend was reversed during the late 1800s.

This feature means that there has been a continuing decline in the average working time

during the 1900s (Maddison 1995). Along with these international trends across industrialized

countries, there has been a sharp decline in the average working hours in Finland during the

past few decades. For instance, the length of the average working time has declined in

Finnish manufacturing by approximately 400 hours during the period from 1960 to 1996.

This long-term decline in the average working time needs to be explained by the economic

fundamentals in the context of a Nordic welfare state.17 The issue can be explored by using

industry-level data on the average working time and economic fundamentals.

A well-known distinction in the investigation of working time deals with the adjustment

margin of labour input from the perspective of companies (see, for example, Hamermesh

1996). The notion is based on the analysis of the standard profit maximization of a firm with

respect to labour services, which consist of two components that are employment and working

time (see, for example, Contensou and Vranceanu 2000). The extensive margin refers to

the sensitivity of profits with respect to employment. On the other hand, the intensive margin

refers to the sensitivity of profits with respect to working time. In principle, firms use overtime

hours (in other words, the intensive margin of labour utilization in contrast to the extensive

margin of labour utilization), because of the presence of the quasi-fixed cost of employment,

i.e. hiring and training costs and various employee benefits that are related to employment

but not to performed working hours. In contrast, from the perspective of individuals, overtime

is one way to induce flexibility to the total hours of work along with dual job holding.18

However, the determination of the share of overtime has been one of the uncovered

issues in the context of empirical studies on the European labour markets. The issue is

highly interesting, owing to the stylized feature that, despite the persistent unemployment

in Europe, there are a great number of employees that provide overtime hours at the same

time. In other words, an interesting empirical pattern of the European labour markets is

that the total hours of work are extremely unequally distributed across individuals and

households. Overtime hours contribute to this particular pattern of labour markets. This
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same discrepancy is evident in Finland, where the unemployment rate has been at a high

level despite the recovery from the great slump of the early 1990s. At the same time,

there has been a rebound in overtime hours in Finnish manufacturing. In addition, the

determination of overtime is closely related to the issue of work-sharing, because a

reduction in standard working hours may increase the costs per worker in relation to the

cost of overtime. This means that companies may actually substitute overtime for workers.

This substitution effect may reduce employment when output is fixed by demand. In

response to this, there has been a discussion on the need for binding overtime ceilings.

The empirical studies that uncover the determination of overtime hours need to be based

on individual-level data.

The first essay on working hours explores the determination of the average working time

in the context of a Nordic welfare state, Finland, from the long-term perspective (Essay

1). The motivation of the study arises from the fact that the issue of work-sharing is

debated in Europe, but extremely little is known about the economic fundamentals that

have contributed to a decline in the average working time during the past few decades. It

is especially interesting to investigate the decline of the average working time tied in with

rising productivity and increasing labour taxes, which constitute the key elements of the

Nordic welfare states. The study aims to provide a coherent picture of these elements of

economic progress. The issue is studied by dividing the Finnish economy into six main

sectors. The sectoral panel data is based on the yearly observations from 1960 to 1996

and is obtained from National Accounts. The estimation results are based on fixed effects

models. The main empirical finding of the study is that both an increase in labour

productivity and a widening of the tax wedge have contributed to a decline in the average

working time in Finland during the past few decades. In particular, a rise in labour

productivity over time means that people become richer and as a consequence they demand

more leisure. Reductions in working time are therefore one way of distributing increased

prosperity. On the other hand, a widening of the tax wedge over time has meant that for

workers it is more attractive to take the fruits of increased productivity as an increase in

leisure. These observations are consistent with the predictions of a theoretical model that

is based on the notion of equilibrium working hours.

The second essay on working hours deals with the determination of the share of overtime

hours at the individual level in Finnish manufacturing (Essay 2). The total hours of work

consist of two major components. The so-called standard hours are determined by binding

collective agreements in Finland. On the other hand, the overtime hours are determined at

the individual level of the economy. This means that the hours of overtime can vary from

individual to individual for a variety of reasons. The aim of this study is to characterize the



13

incidence of overtime hours in Finnish manufacturing. The study also sheds light on the

incidence of overtime induced by the heterogeneity of establishments. In addition, the study

considers the impact of the degree of tightness in regional labour markets on overtime hours.

The study is based on individual-level data from manufacturing that covers the last quarter

of the year from 1989 to 1995. The individual-level data is from the records of the Con-

federation of Finnish Industry and Employers (Teollisuus ja Työnantajat, TT). The data

contain about 56000 observations. The data is based on the fact that each year TT conducts

a survey among its member employers and gathers information on paid wages, salaries

and the hours of work of employees. This means that the data contain detailed and accurate

division of the total hours of work into various components (including overtime). The

share of overtime is, by definition, a variable bounded by (0, 1). Indeed, there are a great

number of employees that do not do overtime in Finnish manufacturing. Thus, the estimation

results are based on Tobit specifications.

The study is able to uncover a number of interesting empirical patterns concerning the

determination of the share of overtime hours in Finnish manufacturing. Overtime covers

roughly 3% of the total hours of work and the share of overtime has been strongly

procyclical over the period of investigation. The hours of overtime divided by the total

number of hours decline as an employee ages. The overtime hours also decline in wage

per straight-time hours and in straight-time hours. These results are broadly in line with

those obtained from the empirical studies that use UK data of overtime hours at the

individual level. In addition, the estimation results show that males and newcomers (i.e.

employees that were not in the industry one year previously) tend to work more overtime,

but leavers (i.e. employees that leave the industry between this year and the next) work

less overtime. The share of women in the establishment has a negative effect on the incidence

of overtime hours. The degree of tightness in regional labour markets had no overall

impact on overtime from 1991 to 1995. This observation can be rationalized by noting

that the Finnish economy experienced an extreme economic slowdown during the early

1990s. There was therefore no shortage of employees. However, the impact of the regional

unemployment rate on the incidence of overtime hours differed sharply between the

population of the small plants (i.e. plants that have fewer than twenty employees) and the

rest of the plants in Finnish manufacturing.

The stylized feature emerges according to which the hours of overtime are more frequent

in the population of small establishments. The size effect did not collapse during the great

slump of the early 1990s, but the magnitude of this effect has been procyclical from 1989

to 1995. These observations mean that the small plants seem to react differently to
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variations in product demand, which mostly varies with time. The result that overtime

hours are more common among small establishments is not driven by the smallest plants,

either. In addition, the overtime equation was estimated separately for the five industries

in Finnish manufacturing. These results support the perspective that the more flexible

working hours in terms of overtime hours are used within the capital-intensive industries

in order to take full advantage of establishments’ accumulated capital stock in the volatile

environment in which small establishments are positioned.

1.2.2. Regional labour markets

Labour markets have a distinct regional dimension. This feature is especially apparent in

Finland. Regional labour markets have gained growing interest in Finland, because there

has been an increase in the regional disparities of the unemployment rates as part of the

export-led recovery from the great slump of the early 1990s.19 Thus, the regional

unemployment disparities across the twenty Finnish provinces measured by the standard

deviation of the unemployment rates were about four times higher in 1997 compared with

the situation before the recession (Figure 1). This pattern of regional adjustment has been

in conflict with the earlier stylized feature of the Finnish regional labour markets, according

to which there tends to be a decline in the absolute regional disparities of the unemployment

rates measured by the standard deviation during the times of rapid economic growth. In
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Figure 1. The standard deviation of the unemployment rates across the twenty provinces

of Finland and the unemployment rate in the Finnish economy during the 1990s (Source:

Statistics Finland; Labour Force Survey).
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other words, the period of the late 1990s constitutes an important exception to this pattern

of regional labour markets.

During the past ten years a growing body of literature within labour economics has emerged

that employs longitudinal, linked employer-employee data in analysing the pace of job

reallocation and worker flows (see, for example, Abowd and Kramarz 1999; Haltiwanger

et al. 1999). In particular, the dynamics of labour market adjustment at the plant level of

the economy can be captured by applying the measures of gross job and worker flows

(see, for example, Davis and Haltiwanger 1999).20 Joseph A. Schumpeter (1942) called

this process of capitalism “creative destruction”. Indeed, according to the growing number

of detailed establishment-level studies, it is fair to say that the reallocation and the

reorganization of scarce resources culminates in the turbulence of labour markets, where

the reallocation of resources takes the form of gross job flows (i.e. job creation and

destruction), and gross worker flows (i.e. hirings and separations of workers).

Gross job and worker flows decompose the net rate of employment change into

components. Thus, the net rate of employment change is the job creation rate minus the

job destruction rate (or the hiring rate minus the separation rate of workers). The job

creation rate is defined as the sum of positive employment changes, divided by the average

number of employees. In contrast, the job destruction rate is defined as the absolute

value of the sum of negative employment changes, divided by the average number of

employees. The sum of job creation and destruction rates is called the job reallocation

rate. The excess job reallocation rate equals the job reallocation rate minus the absolute

value of the net rate of employment change. This means that excess job reallocation is an

index of simultaneous job creation and destruction.

Comparison of information in two consecutive years can be used for calculating the

number of employees who have entered a plant during the year and are still working at

the same plant. The sum of these employees over all plants is worker inflow, or hiring.

In addition, it is possible to identify those employees who are no longer working at a

plant. This means that the sum of these employees is worker outflow, or separation.

The excess worker turnover rate (i.e. the churning rate) compares gross worker flows

with gross job flows; the larger the magnitude of the churning rate the larger the worker

flows (hirings and separations of workers) compared with job flows (creation and

destruction of jobs).

The earlier empirical studies on regional labour markets have neglected the fact that regional

economies are in a state of continuous turbulence (see, for example, Elhorst 2003). There
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are therefore a great number of uncovered research questions in the investigation of regional

labour markets in Finland that are linked to gross job and worker flows. In other words,

the earlier empirical studies on the Finnish regional labour markets have been conducted

by using aggregate data on (net) employment changes.21 The main shortcoming of these

traditional investigations of the aggregate outcome is that they entirely mask the

establishment-level dynamics of labour-demand adjustment and provide an incomplete

and potentially misleading picture of the Finnish regional labour markets.

Empirical studies that aim to relate the regional unemployment disparities to the economic

fundamentals in Finland have not been available. A panel of the Finnish regions is highly

suitable for the investigation of this issue. In particular, the existing studies exclude an

evaluation of the impact of reorganization in terms of gross flows of jobs and workers on

the regional unemployment rates. This same notion seems to extend to the whole of the

empirical literature on regional unemployment disparities despite the fact that starting from

Lowry’s (1966) contribution there have been a great number of studies that focus on

gross migration flows (see, for example, Elhorst 2003; OECD 2000). Indeed, the measures

of gross migration flows complement the picture painted by the measures of gross job

and worker flows from the perspective of regional reorganization.

The internal reorganization of the Finnish regional labour markets can therefore be captured

by using the measures of gross flows of jobs and workers that are calculated from plant-

level micro data. In contrast, the reorganization between regional labour markets can be

described by using the measures of gross migration flows.22 Indeed, the turnover between

regional labour markets can be measured in the same way as the rate of excess job

reallocation. This means that a measure of external turnover can be based on the notion

that the magnitude of simultaneous gross migration flows is an appropriate measure for

the intensiveness of reorganization across regional labour markets.

The first essay on regional labour markets deals with the issue of gross job and worker

flows in Finland (Essay 3). The motivation of the study is based on the fact that there has

been a bulk of research on gross job and worker flows based on cross-country

comparisons. In contrast to available cross-country comparisons, the study provides

detailed empirical evidence for the perspective that there are differences in gross job and

worker flows within the same country despite the presence of the same institutional

characteristics (including labour market regulations) across regions. In particular, the study

explores the disparities in the regional labour market adjustment during an episode of

extreme turbulence in the Finnish economy. In addition, the genuine regional elements in

gross job and worker flows are separated from the effects of the industry structure.
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Gross job and worker flows are calculated from establishment-level data from 1990 to

1997 and are then aggregated to the Finnish regions. The applied establishment-level

data covers more than 80% of the total employment in the non-farming business sector of

the Finnish economy. Thus, the data contain 1.1 million employees in about 100 000

plants. The geographical division of Finland is based on NUTS3 regions. The number of

these regions is twenty.

The magnitude of gross job and worker flows is large, relative to the net employment

change in the Finnish regions. This observation is consistent with stylized features of the

literature. There is therefore a great deal of gross job creation in the declining regions with

high average unemployment in Eastern and Northern Finland. On the other hand, there is

a great amount of gross job destruction in the growing regions with low average

unemployment in Southern Finland. In other words, the study provides extensive evidence

for the perspective that stresses the enormous heterogeneity of regional labour market

adjustment in Finland in contrast to the earlier literature that has been focused solely on

(net) employment changes. The entry and exit of establishments covers about 2–3% of all

employees each year. This means that the regional disparities in gross job and worker

flows in Finland are driven mainly by continuing establishments.

Gross job and worker flows provide an insight into the adjustment of regional labour

markets during the great slump of the early 1990s and the following recovery of economic

activity. The rapid rise in regional unemployment rate disparities from 1991 to 1993 can

be explained by the sharp rise in the regional disparities in job destruction rates and in

separation rates of workers. There was a decline in regional disparities in job creation

rates and in hiring rates of workers at the same time. The highest level of job destruction

at the bottom of the slump was in the provinces of Eastern and Northern Finland. In

contrast to the adjustment of labour markets in the slump, during the recovery from 1994

to 1997, there has been a decline in the regional disparities in job destruction rates and in

separation rates of workers, but a rise in the regional disparities of job creation rates and

hiring rates of workers.

There are genuine regional elements in gross job and worker flows despite the fact that

the extreme volatility of economic activity over the period of the investigation means

that much of the explained variation in gross job and worker flows can be attributed to

years (and also to industries). The role of these genuine regional elements is most

important in the case of the churning rate (i.e. the excess worker turnover rate). In

particular, the patterns of gross job and worker flows that are characterized in this

study cannot be explained by the industry structure of the Finnish regions. In contrast,
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the regional differences in net employment growth rates in the period from 1990 to

1997 can be reduced mainly to the differences in the industry structures of the regions.

This pattern highlights the fact that the focus on gross flows of job and workers can

indeed provide important insights into the adjustment of the Finnish regional labour

markets.

The second essay on regional labour markets aims to relate the regional unemployment

disparities to the economic fundamentals in Finland (Essay 4). Along with the conventional

economic fundamentals suggested by the available empirical literature on regional

unemployment disparities, the study considers the measures of gross job and worker

flows based on the establishment-level dynamics of labour-demand adjustment in the

Finnish regional labour markets. In addition, the study includes an elaboration of the

impact of gross migration flows on the regional unemployment rates. By doing this, the

study fills an important gap in the literature on regional labour markets in Finland and

provides empirical evidence for the importance of the reorganization of regional labour

markets based on gross flows of jobs and workers. The evaluation of regional labour

markets is based on regional panel data that is created by matching the conventional

economic fundamentals with the measures based on gross flows of jobs and workers.

The data covers the period from 1989 to 1996. The geographical division of Finland is

based on NUTS4 regions. The number of these regions is 85. The estimation results

are based on various panel data models. In particular, a dynamic model is considered,

because adjustment of the key variables of interest is not necessarily immediate.

The Kernel density estimates for the distribution of the unemployment rate across the

Finnish regions for the year 1991 (i.e. the bottom of the slump measured by the net rate of

employment change) and the year 1996 reveal that there have not been substantial changes

in the shape of the distributions of the unemployment rates despite the fact that there has

been a sharp increase in the average unemployment rate with a rise in the dispersion of

the unemployment rates at the same time. In particular, there is no empirical evidence for

the bipolarization of the distribution of the regional unemployment rates during the 1990s.

The striking empirical finding from the panel data estimations is that the reorganization of

labour markets lowers the unemployment rate in the Finnish regions. In other words, the

reallocation of labour resources seems to be good for regional employment. The essential

role of reorganization in the determination of regional unemployment has some direct

relevance for regional policy. In particular, this finding provides empirical support for the

perspective that various public measures should not be aimed at aiding contracting plants

since restructuring at the establishment level of the economy will eventually yield a lower

unemployment rate.
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1.2.3. Perception of job instability

There was an important and well-known switch from the framework of measurable cardinal

utility to a theory based on a preference index of ordinal utility in microeconomics during

the 1930s (see Frey and Stutzer 2002a; 2002b). Since then the mainstream perspective

of economics has been that utility cannot be measured and there is usually no sense in the

evaluation of various measures of self-reported subjective wellbeing by individuals. This

switch has also had a deep impact on labour economics.

There is a long and equally well-established tradition of analysis that applies various

subjective survey responses within the professions of psychology and sociology. Moreover,

within the field of standard labour economics, it has always been common to apply labour

force surveys that can be utilized, for instance, in the empirical studies of gross worker

flows. However, along with the mainstream tradition of economics, labour economists

have not focused on the investigation of the measures of self-reported subjective wellbeing

by individuals.23 The neglect of the measures of the subjective wellbeing of individuals is

at least partly related to the fact that economists are usually sceptical about the use of this

kind of individual-level survey data owing to non-random measurement errors. For instance,

Berthard and Mullainathan (2001) provide selected empirical evidence on the issue that

the measument error of often applied surveys tends to correlate with a large number of

individuals’ characteristics such as education.

However, this traditional pattern of the literature changed rapidly during the 1990s.24

There have therefore been an increasing number of empirical studies by economists based

on the self-reported measures of subjective wellbeing by individuals. These studies aim to

explain, for instance, various measures of happiness and job satisfaction (see Clark and

Oswald 2002; Frey and Stutzer 2002a; 2002b). In particular, within the context of labour

economics, one of the most important empirical findings has been that unemployed persons

report substantially lower levels of happiness than employed persons (see, for example,

Oswald 1997). Indeed, this piece of empirical evidence is highly important from the

economic policy perspective due to the fact that the observation underlines the notion

that unemployment is involuntary by its nature for most of the unemployed.

The perception of job instability constitutes an important subjective measure of wellbeing

by individuals owing to the fact that for the large majority of employees only one match

with an employer comprises most of the current earnings, making their welfare closely

related to the potential risk of losing their job in the presence of incomplete insurance

against shocks. In other words, the very nature of the labour markets itself gives rise to a
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perception of job instability among employees. This problem is apparent in the context of

the persistent European unemployment problem.

The perception of job instability is not disconnected from the issues of working hours and

labour market flows. In particular, the perception of job instability is related to the unequal

distribution of working hours across individuals and households in Europe that is highlighted

in the pattern of overtime. Indeed, the perception of job instability (i.e. the fear of

nullification of hours of work entirely) constitutes an antithesis to overtime. Moreover, an

investigation into the perception of job instability completes the picture painted by the

studies that focus on gross flows of jobs and workers covering European countries. The

recent studies that underline the enormous magnitude of gross flows of jobs and workers

usually fail to differentiate between voluntary and involuntary flows. An investigation that

focuses on the perception of job instability among workers is able to focus more deeply

on the determination of involuntary flows of workers that are directly related to the

European unemployment problem.

There have been a great number of empirical studies on job instability that aim to document

and investigate the realized patterns of job instability by individuals. Those studies, for

instance, focus on the tenure structure over the past few decades (see, for example,

OECD 1997). In contrast, there are a rather limited number of empirical studies that aim

to investigate the empirical determination of perceived job instability from individual to

individual. The latter empirical studies require survey data. In particular, there have not

been empirical investigations that aim to evaluate the economic fundamentals of the

perception of job instability in the European labour markets. The focus of the available

empirical literature on perceived job instability has been heavily on the unregulated Anglo-

Saxon labour markets. Thus, there is an urgent need to understand the pattern of the

perception of job instability in the context of the European labour markets that have been

characterized by the persistent unemployment problem.

The last essay in this collection investigates the perception of job instability among workers

in Europe (Essay 5). In particular, the aim of this study is to investigate the empirical

determination of the subjective probability of the job instability of individuals by using

unique survey data from all the 15 member states of the European Union and Norway.

The survey was conducted in 1998 and it contains 5435 individuals. The question about

the perception of job instability is formulated in the survey as follows: ”Do you worry

about the security of your present work?”. The answers to the question can be either

”yes” or ”no”. Thus, the estimation results are based on Probit models. The study provides

detailed empirical evidence, for example, on the individual characteristics such as age and
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education that are related to the perceived job instability of individuals in European labour

markets. In addition, the study includes a consideration of job and firm characteristics

and their role in the determination of the perception of job instability. Thus, the survey

data enables us to evaluate the whole spectrum of economic fundamentals that give rise to

a perception of job instability. There tends to be a rather vague relationship between

institutional features and the perception of job instability among workers. However, the

patterns of perceived job instability and the institutional features of European countries

are not consistent with the popular notion that the perception of job instability declines as

the strictness of labour standards and the strictness of employment protection increase.

This pattern emerges despite the stylized feature of the earlier literature that the magnitude

of gross job and worker flows of the economies declines as the strictness of labour

standards and employment protection increases. This means that the perception of job

instability and the underlying gross flows of job and workers need not be closely correlated.

The estimation results reveal that perceived job instability increases with age. In other

words, there is evidence for the perspective that it is the job loss wage penalty more than

the job loss incidence that drives the perception of job instability among European workers.

The conclusion on the role of job loss incidence is based on the fact that the turnover of

workers is higher among young workers. An increase in the educational level, on the

other hand, leads to a decline in the perception of job instability. There are no differences

in the perceptions of job instability between males and females. An occurrence of

unemployment during the past five years delivers a substantial rise in the perception of job

instability. The empirical finding that the unemployment history strongly matters is consistent

with the notion that an unemployment episode provides private information about the

unobservable productivity of an employee. The most striking result is that a temporary

contract as such does not yield an additional increase in the perception of job instability at

the individual level of the economy. However, the perception of job instability is more

common in manufacturing and there is some evidence for the perspective that it increases

according to the size of the firm. There are also strong country effects. For instance, the

perception of job instability among workers is lower in Denmark and higher in Spain than

in Norway even after taking into account the controls included for the incidence of job

instability at the individual level of the economy in European labour markets.
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1.3. Summary of findings

• An increase in labour productivity and a widening of the tax wedge have contributed to

a decline in the average working time in Finland from the long-run perspective. These

observations are consistent with the predictions of a theoretical model that is based on

the notion of equilibrium working hours.

• Overtime hours have an interesting role in the adjustment of total hours of work in

Finnish manufacturing. The stylized feature emerges according to which overtime hours

are more frequent in the population of small establishments.

• Gross job and worker flows reveal the enormous heterogeneity in the plant-level

adjustment of labour demand in the Finnish regional labour markets in contrast to the

earlier empirical literature that has focused on the elaboration of the net rate of employment

change.

• The internal and external reorganization of labour markets lowers the unemployment

rate in the Finnish regions. This means that the reallocation of labour resources at the

plant-level of the regions seems to be good for regional employment in contrast to the

earlier empirical literature that has stressed the notion according to which restructuring is

an important source of the regional unemployment problem.

• The unemployment history of workers strongly matters for the perception of job instability

in European labour markets. This pattern highlights the substantial costs associated with

the high unemployment trap.
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This study explores the determination of average working time in the context of a Nordic

welfare state. The study is focused on the Finnish case. The issue is explored by using

data from six industries from 1960 to 1996. The main empirical result is that both an

increase in labour productivity and a widening of the tax wedge have contributed to a

decline in average working time in Finland. These observations are consistent with the

predictions of a theoretical model that is based on the notion of equilibrium working

hours.
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1. Introduction

Europe’s high unemployment trap has generated a great number of ambitious plans to

solve the dilemma. One of them is known as “work-sharing” (see e.g. Contensou and

Vranceanu 2000). The idea has also been put into practice in many OECD countries,

where the average annual working time has been reduced either by contracts or by

legislation.1 The issue of work-sharing is debated in Europe, but little is known about the

underlying economic fundamentals that have contributed to a decline in average working

time during the past few decades.

There have indeed been certain interesting long-term trends in average working time across

industrialized countries. Voth (2000) observes that there was a sharp increase in the length

of average annual working time during the early stages of industrialization in England. This

trend was reversed during the late 1800s. Maddison (1995) shows that average hours of

work in advanced OECD countries fell from around 3000 hours a year in 1870 to between

1500 and 2000 hours a year by 1990. Evans, Lippoldt and Marianna (2001) note that

the long-term decline in average annual hours has slowed down in almost all OECD

countries in recent years.

In this study we focus on the determination of average working time in Finland. Economic

development in Finland has been rapid since the Second World War. Rising productivity

has definitely been the most important driving force of economic growth as in most other

industrialized countries (see e.g. Hjerppe 1989). Along with the rapid growth in the post-

war era, the public sector expanded, the tax wedge increased and average annual working

time was gradually reduced. Nowadays, Finland is one of the Nordic welfare states,

characterized by high labour taxes and a short average annual working time compared

with the United States. These broad features of economic development mean that it is

especially interesting to investigate the decline of average working time tied in with rising

productivity and increasing labour taxes at the same time, which constitute the key elements

of the Nordic welfare states. Thus, the following study aims to provide a coherent picture

of these underlying elements of economic progress.

A standard microeconomic theory of individual labour supply suggests that labour supply

and, hence, average working hours should decline when real incomes rise.2 In reality

individuals tend to supply the prevailing number of standard hours. In Finland, and in

other Nordic countries, the standard hours are not decided on an individual or firm basis

but instead collectively, either by binding collective agreements or by legislation. However,

it can be argued that pressures for such agreements will grow when the individual demand
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for leisure increases and that the pressures are reflected in collective bargaining over

standard hours. In fact, an application of the representative agent framework can be

motivated by noting that the following investigation is focused on the determination of

average working time during the past few decades. Namely, the case can be made for the

view that in democratic societies the demand for different types of working time arragements

is aggregated without serious biases in the long-term. The underlying differences in

preferences of individuals with respect to leisure can therefore be omitted and the issue

can be elaborated by using the representative agent framework.

Thus, in this study we use a simple model of individual labour supply to capture the effects

of productivity growth and labour taxation. It is assumed that the real labour cost equals

labour productivity and that the desired leisure increases with total incomes. There is a

public sector in the model which produces public goods and gives income transfers to

households. This feature is motivated by noting that the study is about the determination

of average working time in a Nordic welfare state. The public sector has a binding budget

constraint and hence it has to finance its expenditure by taxing labour input. The effects of

the payroll taxes and income taxes are identical in the model.

The aim of this study is therefore to elaborate the economic fundamentals that have

contributed to a decline in average working time at the aggregate level in the case of

Finland. The empirical investigation is conducted through the use of a panel data set

consisting of six industries, from 1960 to 1996. The main empirical result of this study is

that both an increase in labour productivity and a widening of the tax wedge have

contributed to a decline in average working time. The study appears in five sections. The

next section presents a simple model of labour demand and wage setting which tries to

illuminate some basic feedback mechanisms between productivity, the tax wedge and

average working time. The third section contains a short description of the data set along

with an international comparison of annual hours, and provides a justification for the choice

of variables. The fourth section reports the empirical results from a number of panel data

estimations. The last section concludes with a few remarks.

2. The model

Consider a simple model of individual labour supply. We first assume that firms are on their

labour demand curves, and hence the labour cost is equal to the marginal product of labour,

or

(1)( )1+ =s W Q ,



33

where W is the hourly wage and payroll tax is denoted by s. For simplicity we assume that

in the long run the marginal product of labour (Q) is equal to the average product of

labour. Hence Q can be interpreted as average labour productivity, which increases with

time-dependent technical progress, A(t), and capital-labour ratio (K/N):

(2)

For simplicity we take the capital stock here as an exogenous constant. The workers are

assumed to get utility from consumption of goods and of leisure. For simplicity we assume

that there is no saving. Hence the utility function of the workers is given by

 , (3)

where the income tax rate is denoted by t. The income consists of after-tax labour income

and the money value of a bundle of public goods and income transfers provided by the

government (G). The number of hours worked is H, and T is the number of total hours.

Public expenditure is determined by a political process which is treated as exogenous.

Substituting equation (1) for equation (3) yields

(4)

where                       is a measure of the tax wedge.

The government covers its expenditure by taxing employers and employees. Hence its

budget constraint is given by

(5)

where Y is the aggregate output per capita.

Let us use the following logarithmic specification of the utility function to derive the

comparative statics results:

(6)

where B is the weight of leisure. We assume that B is a increasing function of aggregate

output:
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(7)

The optimal labour supply can now be derived from the first-order condition of utility

maximation:

(8)

The effect of increased productivity on individual working time can be derived by

differentiating the first-order condition:

(9)

since              .  Whether this expression is negative or positive is an empirical question.

Theoretically, it depends on the sign and the size of B”. However, it is clear that the

average productivity has a negative effect on working time when the total output per

worker is sufficiently low. In fact, the expression (9) is always negative if we assume that

the equation (6) can be maximized by treating B(QH) as given, because this leads to

dropping the first terms on the RHS of the equations (8)–(9). Thus, it is evident that an

increase in average productivity yields a decline in average working time.

In addition, it is interesting to examine the corner solutions of the maximization of (6)

concerning B, which is the weight of leisure in the utility function of the representative

agent. If B=0, then an increase in productivity has no effect at all on the determination of

average working time. This result means that if the following empirical investigation shows

that working time declines as productivity rises, there is, in fact, empirical evidence for

the view that people put more weight on leisure as they get richer.

Similarily, it can be clearly shown that an increase in the tax wedge also reduces the

working hours:

       (10)

The size of this effect increases with the size of the public sector. If B=0, then an increase

in the magnitude of the tax wedge still leads to a decrease in average working time.

Remembering that the average productivity consists of technical progress and capital

intensity, one can write:
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                (11)

Or in words, the equilibrium working time depends on productivity and the tax wedge.

3. The data

An international comparison indicates that there are certain interesting differences in the

evolution of standard annual hours across industrialized countries that need to be addressed

(Table 1). A well-known stylized feature of international patterns is the fact that the level

of average working time is lower in Europe compared with the United States. There has

been a decline in annual hours for full-time manufacturing workers in most of the European

Union countries. In contrast, there there has been essentially no reduction in annual hours

in the United States.3 This comparison reveals that Finland definitely belongs to the group

of European countries in which there has also been a substantial decline in annual hours

from 1984 to 1995. Thus, the following empirical investigation is able to contribute to the

discussion on the reasons for these large disparities across countries from the perspective

of a Nordic welfare state.

The determination of average working time in Finland is studied by dividing the economy

into six main sectors.4 The sectors are agriculture, forestry and logging (SIC95: A-B),

manufacturing (SIC95: C-E), construction (SIC95: F), the wholesale and retail trades

(SIC95: G), transportation (SIC95: I) and public activities (SIC95: L-N).5 The study is

based on the yearly observations from 1960 to 1996.

A short description and the source of the variables is provided in Table 2. Through the

use of a panel data estimation, average working time is explained by labour productivity,

the tax wedge and gross capital formation. The decline in hours per worker is evident in

the case of all sectors from 1960 to 1996. However, it is important to note that there also

exists an interesting variation in the behaviour of hours per worker across the sectors.

This variation is naturally masked in the aggregate data. An important feature of the data

set is that the sectoral variation in a tax wedge variable is totally generated by one

component of the tax wedge, namely by “social security contributions / wages”. The

reported results are robust with respect to this specification.
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The study also contains a potential weakness, because it is not possible to get disaggregated

data on standard hours and overtime covering the whole period from 1960 to 1996. This

means that we have to use data on actual average working hours.6 However, this is not a

major problem, because - as noted by Holm and Kiander (1993) and Ilmakunnas (1995)

– in the long run the time path of actual working hours closely follows that of standard

hours, at least in the case of Finnish manufacturing.7 Figure 1 illustrates the evolution of

standard hours and actual hours per worker in the Finnish manufacturing industry from

1960 to 1996. The permanent gap between standard hours and actual hours per worker

is mainly due to sickness and parental leaves. The rapid fall in actual hours per worker

during the great slump of the early 1990s is a consequence of sweeping layoffs. The

relationship of standard hours and actual hours per worker in other sectors of economy is

not known, but there is no particular reason to think that firms could use overtime as a

long-term arrangement in the other sectors of the economy. The reason is that a permanent

increase in overtime is due to the high overtime premia: a far too expensive way to adjust

labour input from the point of view of firms. Thus, the (minimum) premium for daily overtime

is 50% for the first two hours and 100% for each following hour in Finland. The premium

for weekly overtime is 50%, irrespective of the number of hours.8

Table 1. Standard annual hours for full-time manufacturing workers in selected countries,

1995 (Hunt 1998).

Country Standard annual hours Percent change, 1984–1995

Finland 1716 -5.9
Denmark 1672 -7.9
Sweden 1808 0.0
Norway 1725 -6.7
Western Germany 1602 -9.0
France 1755 -1.6
Portugal 1882 -7.1
United Kingdom 1762 -1.3
United States 1896 -0.1
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Table 2. The description of the variables and their sources. “Direct taxes / household

income” (TAXW1) and “Indirect taxes / consumption expenditures” (TAXW2) are not

sectoral variables. The sectoral variation in the tax wedge (TAXWEDGE = TAXW1 +

TAXW2 + TAXW3) is totally generated by “social security contributions / wages”

(TAXW3).9

Variable Source

Value added in basic values (Q) National Accounts

Direct taxes / household income (TAXW1) National Accounts
Indirect taxes / consumption expenditures (TAXW2)
Social security contributions / wages (TAXW3)

TAXWEDGE = TAXW1 + TAXW2 + TAXW3

Performed working hours (WH) National Accounts

Employed persons (NI) National Accounts

Gross capital formation (K) National Accounts

Figure 1. An evolution of employment (thousand persons, left-hand scale), and standard

hours and annual actual average working hours (right-hand scale) in manufacturing from

1960 to 1996 (Source: The Confederation of Finnish Industry and Employers & National

Accounts).
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4. The results

Since the data covers all main sectors in Finland, it is convenient to set up a fixed effects

model in order to investigate the determination of average working time in Finland, as

follows:

      Log(WH/NI)it = νi + µt + b1Log(Q/NI)it +

       (12)

      b2TAXWEDGEit + b3LogK it + eit

where WH stands for performed working hours, NI for employment, Q for value added

in basic values, K for gross capital formation and νi is an industry factor. It captures all

the industry-specific characteristics (such as the labour intensivity of production) that

remain stable over time. µt includes all factors that are common to industries and tend

to vary over time (such as interest rate hikes, recessions and the changes in taxation

etc.).

The estimation results are reported in Table 3. The main result is that an increase in labour

productivity and a widening of the tax wedge have both contributed to a decline in average

working time in Finland.10 These observations are therefore consistent with the earlier

theoretical elaboration. The results are also in line with common sense. This is due to the

fact that a rise in labour productivity over time means that people get richer and as a

consequence they demand more leisure. Reductions in working time are therefore one

way of distributing increased prosperity. On the other hand, a widening of the tax wedge

over time has meant that for workers it is more attractive to take the fruits of increased

productivity as an increase in leisure. As a crude conjecture, one might conclude that

capital deepening could in principle via various substitutions effects lead to a decline in

average working time. However, the estimation results are not in line with this view in the

case of Finland.11
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5. Concluding remarks

The determination of average working time in Finland was studied by means of annual

data from six industries from 1960 to 1996. As a starting point for the empirical investigation

we formulated a simple model of average working time determination. The basic idea of

the model is that higher incomes and higher taxes induce working time reduction in the

context of a Nordic welfare state. The main empirical result is that both an increase in

labour productivity and a widening of the tax wedge have indeed contributed to a decline

in average working time in Finland. These observations are therefore consistent with the

predictions of a theoretical model that is based on the notion of equilibrium working hours

and provide a coherent explanation for the decline in average working time in Nordic

welfare states during the past few decades.
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1 In German manufacturing industries a 35-hour week was adopted in the 1980s as a result
of negotiations between unions and employers. In France, a 35-hour week has been legally
enforced in order to alleviate the unemployment. Hunt (1998) provides a detailed discussion
of work-sharing across industrialized countries.

2 See e.g. Pencavel (1986).

3 Bell and Freeman (2001) argue that workers choose hours of work in order to gain
promotions and advance in the distribution of earnings. This means that the more unequally
distributed U.S. earnings generate more hours than the German earnings distribution.

4 Unfortunately, it is not possible to include in an empirical investigation variables that
capture the composition of the labour force in Finland. This is due to the fact that the study
takes a long-term view on average working time from 1960 to 1996 based on National
Accounts. Employment Statistics by Statistics Finland, which includes detailed information
about the composition of the labour force, was created in 1987. Thus, the motivation for an
application of the representative agent framework can be strengthened by the fact that the
empirical part of the study cannot take into account the composition of the labour force in
Finland. This means that an application of the representative agent framework in the
theoretical part of the study is indeed consistent with the following empirical investigation
of the study.

5 SIC refers to Standard Industry Classification.

6 In other words, we use actual average working hours as a proxy variable for standard
hours.

7 However, an application of Johansen’s (1995) procedure reveals that the log of standard
hours and the log of actual working hours per worker in Finnish manufacturing are not
cointegrated variables. This result is not generated purely by the observations from the
great slump of the early 1990s. Jacobson and Ohlsson (1996) have investigated the long-
run relationship of standard hours and actual hours per worker in the case of the Swedish
private sector from 1963:1–1993:4. They concluded that the log of standard hours and the
log of actual hours per worker are cointegrated variables.

8 Santamäki and Parviainen (1996) provide a detailed description of the Finnish labour
markets.

9 Layard, Nickell and Jackman (1991) prefer this specification.

10 The results are almost identical in the case of the random effects model with respect to
reported ones.

11 The specification of capital deepening as log(K/NI) yields the coefficient 0.020 with
corresponding t-statistics of 2.51. This observation provides support to the perspective that
capital deepening has produced an increase in average working time in Finland. The rest of
the estimation results remain the same.
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Abstract

The study is about the incidence of overtime hours in Finland. The investigation uses

individual-level data from the manufacturing industries from 1989 to 1995. The results

show that the hours of overtime divided by the number of total hours decline as an employee

ages. The overtime hours decline in wage per straight-time hours and in straight-time

hours. Males and newcomers tend to work more overtime, but leavers work less overtime.

The overtime hours are definitely more frequent in the population of small establishments.

The degree of tightness in regional labour markets had no overall impact on the incidence

of overtime from 1991 to 1995. There are strong industry effects.
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1. Introduction

Despite the persistent unemployment in Europe, there are also a great number of employees

that perform overtime hours. This same discrepancy is evident in Finland, where the

unemployment rate has been at a high level despite the recovery from the great slump of

the early 1990s.1 At the same time, there has been a rise in overtime hours in Finland. The

total hours of work consist of two major components. The so-called standard hours are

determined by binding collective agreements. On the other hand, the overtime hours are

determined at the individual level of the economy. Thus, the hours of overtime can vary

from individual to individual for a variety of reasons.

However, the underlying empirical incidence of overtime hours has not been focused

upon by labour market research in Europe.2 The aim of this study is to characterize the

incidence of overtime hours in Finland by using unique individual-level data from

manufacturing industries from 1989 to 1995. The study also sheds light on the incidence

of overtime induced by the heterogeneity of establishments. In addition, the study considers

the impact of the degree of tightness in regional labour markets on overtime hours. This

empirical investigation fills therefore a gap in the existing Finnish literature on working-

time issues.

The study appears in six sections. The first section of the study clarifies the key conceptual

questions and provides selected theoretical considerations of the issue of overtime hours.

The most important elements of overtime regulation by the Finnish institutions are also

discussed. The second section provides a brief snapshot of earlier empirical investigations

into the issues of overtime hours in Europe. Thus, the motivation of the selected variables

in the estimated overtime equation is based on previous literature on the incidence of

overtime hours at the individual level. In addition, an elaboration is focused on the available

Finnish studies on the hours of work in the manufacturing industries. The third section

provides a description of the individual-level data. The fourth section includes a

characterization of paid overtime hours in a nutshell by illustrating the distributions of the

most important variables and by applying a kernel-density estimation. The fifth section

provides an analysis of the incidence of overtime hours by applying regression techniques.

In particular, the study includes a consideration of establishment characteristics on the

incidence of overtime hours at the individual level, which has been a largely neglected

issue in the earlier literature on overtime hours. The last section concludes.
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2. Background

The appearance of overtime hours can be explained by following Bauer and Zimmermann

(1999). Firms use overtime hours (in other words, the intensive margin of labour utilization in

contrast to the extensive margin of labour utilization), because of the presence of the quasi-

fixed cost of employment, i.e. hiring and training costs and various employee benefits that are

related to employment but not to performed working hours. In practice, firms can utilize overtime

hours in different ways. There are two major types of overtime. The so-called transitory overtime

hours are compensated for with free time for the employees involved. In this case, overtime

hours are often used in order to increase the flexibility of a firm’s operations. On the other

hand, there are definite overtime hours which are not compensated for with free time. These

definite overtime hours can further be divided into paid and unpaid overtime.

The literature usually focuses only on the paid definite overtime hours. This study is not an

exception, because there is no information on the number of unpaid overtime hours in the

Finnish manufacturing industries. The focus of the study on the incidence of the overtime

hours of manual workers means that the exclusion of unpaid overtime hours is not a

severe problem. This is due to the fact that, among manual workers, there are hardly any

incentives to perform unpaid overtime hours. Bell et al. (2000) provide various reasons

for performing unpaid overtime hours. The reasons (for example, the conjecture that unpaid

overtime work represents a form of gift exchange à la Akerlof) point out that the incidence

of unpaid overtime should be much more common among non-manual workers. However,

the information compiled by Statistics Finland (1995) indicates that there was an increase

in  unpaid overtime hours during the great slump of the early 1990s.

Employers usually pay a substantial overtime premium. Hart and Ma (2000) provide a

recent theoretical investigation into the presence of an overtime premium. The model

indicates that the wage premium serves to achieve contract efficiency within the framework

of asymmetric information. The result is based on the notion that with both extensive and

intensive margins of labour utilization, the wage rate alone cannot be set to achieve both

optimal separation and optimal worker utilization. Thus, the presence of an overtime

premium provides an additional instrument that can solve the problem.

The productivity of performed overtime hours is an important element that affects the

demand for overtime hours by firms. Ilmakunnas (1994) provides empirical evidence

about the productivity of overtime hours for the Finnish manufacturing industries based on

national accounts. The results indicate that the productivity of overtime hours is about the

same as that of standard hours.
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There is a potential role for establishment characteristics in the incidence of overtime

hours. In particular, small establishments should use more overtime hours. This observation

would be consistent with one of the well-known stylized features in the industrial

organisation literature, which states that the variance of growth rates in employment, sales

or some other key measures of economic activity tend to decline with the size of an

establishment (see Caves 1998). Thus, small establishments should utilize more overtime,

because they encounter more volatility in demand and production.

The institutional setup of the Finnish labour markets is relevant for the regulation of working

time and for the overtime compensation schemes. Labour market policy is the result of a

close and long-term interplay between organised agents and the government. In fact,

Finland provides an example, par excellence, of a corporatist political and economic

system (see, for example, Vartiainen 1998). The regulation of working time in Finland is

therefore based on the Working Hours Act, which is prepared on a tripartite basis (Santa-

mäki-Vuori and Parviainen 1996). This means that representatives of employers, employees

and government are involved in the reforms of the Working Hours Act. The Working

Hours Act is a general law, supplemented in many sectors by more specific acts. Under

the Act, there are upper limits of 8 regular working hours per day and 40 per week.3

According to the Working Hours Act, overtime comprises the time in excess of the regular

hours, on either a daily or weekly basis. If the latter is used, overtime on individual days

is not counted. Employees must also be paid extra for overtime hours in Finland. The

(minimum) premium for daily overtime is 50% for the first two hours and 100% for each

following hour. The premium for weekly overtime is 50%, irrespective of the number of

hours.

3. Previous related studies

There are some empirical investigations into the issues of overtime hours. In particular,

Green and McIntosh (2001) provide evidence on the intensification of labour effort in

Europe. This snapshot of the existing literature is focused on the studies that look at the

incidence of overtime hours at the individual-level of the economy.

The unregulated UK labour markets provide an interesting opportunity to investi-gate the

incidence of overtime hours. Bell and Hart (1999) provide an analysis of the incidence of

overtime hours in the UK by applying individual-level data on male non-managerial workers.

The results can be summarized as follows. The straight-time wage exerts a negative influence

on overtime incidence, which is consistent with an income effect. An increase in overtime
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hours at the individual level as the wage per straight-time hours rises would be consistent

with the notion of the substitution effect. Straight-time weekly hours are also negatively

related to the incidence of overtime hours. The number of overtime hours rises with age

up to the late 40s before declining. Thus, there is an inverted U-profile. Central and local

government workers work significantly fewer weekly overtime hours compared with the

private sector workers, which is in line with the notion that various production fluctuations

are more frequent in the private sector of the economy.4 In addition, the results indicate

that collective bargaining agreements succeed in reducing straight time while raising

overtime hours with respect to uncovered workers.5 This feature enchances the covered/

uncovered wage differential in the UK. Green (2001) reports that the dispersion of working

hours has indeed recently increased in the UK. Thus, working hours have been

concentrated in fewer households.

Bell et al. (2000) observe that the quantitative significance of both paid and unpaid overtime

is greater in the UK with respect to Germany. They present overtime hours equations by

applying the Tobit estimating procedure. The results indicate that paid overtime is more

common among manual workers. In addition, the study includes company size as a potential

factor in explaining overtime hours. Based on a priori reasoning, it would be expected

that larger firms would more typically formalise their work arrangements. This is done in

an effort to reduce various transaction costs associated with operations. Larger firms

should therefore use more paid overtime hours, but fewer unpaid overtime hours due to

more formal work arrangements. However, the empirical results by Bell et al. (2000) are

mixed in this respect and do not provide solid evidence for the hypothesis that the share

of paid overtime hours is higher among large firms.

A well-known empirical regularity says that overtime hours rapidly adjust to the scale of

economic activity.6 Hart (2001) provides an elaboration of overtime hours based on a

panel of 28 local labour markets for the period 1926-1938. The results reveal that the

British engineering industry adjusted to the severe falls in demand during the 1930s by

cutting the hours of work. Kalwij and Gregory (2000) investigate the issue of overtime

hours in Great Britain during the period from 1975 to 1999. The study indicates that as in

a number of other countries the incidence of overtime indeed shows a distinct procyclical

movement during the period of investigation. The easiest way to capture this feature of

overtime hours is simply to introduce year dummies into the estimated overtime equations.7

Working time issues have been debated in Germany. Thus, there are studies of overtime

hours with German data. Bauer and Zimmermann (1999) provide a detailed elaboration

of overtime hours in Germany by applying individual-level data. The estimated overtime
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equations are similar Tobit specifications, as in the investigation by Bell and Hart (1999).

The results reveal that individuals working in small firms have a higher probability of

working overtime hours. Levels of skill play an important role in the incidence of overtime

hours. In particular, skilled blue-collar workers are more likely to work overtime than

unskilled blue-collar workers.8 Bauer and Zimmermann (1999) also note that the share of

overtime has declined sharply in Germany during the past few decades. Bell and Freeman

(2001) argue that workers choose hours of work in order to gain promotions and advance

in the distribution of earnings. The more unequally distributed U.S. earnings therefore

generate more overtime hours than the German earnings distribution.

The earlier empirical research on working time issues has mainly focused on one  feature

of the overtime hours in Finland. Thus, Holm and Kiander (1993), and Ilmakunnas (1995)

conclude that reductions in standard working time have had a slight employment-increasing

effect, but no effect on overtime hours. This means that there has been no rise in the share

of paid overtime hours within the Finnish manufacturing industries during the past few

decades (Figure 1).9 In other words, in the long run the time path of actual working hours

closely follows that of standard hours working, at least in the case of the Finnish

manufacturing industries. This is due to the fact that a permanent increase in overtime is a

far too expensive way to adjust labour input from the point of view of firms.

Figure 1. A share of overtime hours with respect to the total working time in the Finnish

manufacturing industries from 1950 to 1999 (%) (Source: The Confederation of Finnish

Industry and Employers).
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However, there is one earlier study that applies detailed individual-level data in the elaboration

of overtime hours in the Finnish economy. Asplund (1995) has investigated the underlying

incidence of overtime hours in Finland from 1980 to 1993 by applying the same individual-

level data covering the manufacturing industries as in this study. However, the article by

Asplund (1995) does not include tabulation of the estimation results concerning the incidence

of overtime hours at the individual level. The unreported results are said to be based on

various specifications of Tobit and Probit regressions. The main focus in the investigation by

Asplund (1995) is on the underlying sectoral composition of overtime hours and the individual

characteristics in the incidence of overtime hours. The results based on the individual-level

data indicate that there are some key factors that explain most of the incidence of overtime

hours within the Finnish manufacturing industries. These factors are, by nature, rather similar

to the variables applied in the empirical studies by other countries’ data. These variables

include age (i.e. young employees tend to work more overtime hours than older ones) and

gender (i.e. men tend to work more overtime than women). The results also reveal that

newcomers tend to work more overtime than the rest of the personnel within manufacturing

firms. In addition, there was a sharp decline in overtime hours during the great slump of the

1990s in Finland. However, the study by Asplund (1995) does not include the elaboration

of establishments’ characteristics (such as the size of the establishment) as a potential element

of the underlying incidence of overtime hours in the manufacturing industries in Finland. The

effect of establishment size on the incidence of overtime hours is an interesting question to

address, because Hohti (2000) has recently discovered that there was an episode of

convergence in the actual average working hours across the size categories of establishments

within the Finnish manufacturing industries from 1990 to 1994.

4. The data

The empirical investigation is based on yearly observations from 1989 to 1995. The data

covers the manufacturing industries in the Finnish economy. This narrow focus of the

study on the manufacturing industries is dictated by the availability of data. It is a major

drawback, due to the well-known empirical regularity, that in the modern industrial

economies the contribution of manufacturing industries to GDP has declined considerably

during the past few decades. Thus, the modern economies have strongly tended to draw

away from the manufacturing industries toward the service sectors. This stylized fact of

structural change in the composition of economic activity applies to Finland.

However, despite this apparent erosion in the relative strength of the manufacturing

industries, manufacturing still represents a more important role in the Finnish economy
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compared with most of the European countries. In addition, non-manufacturing industries

represent other forms of less stable labour relations such as part-time work and various

temporary employment contracts (see Kauhanen 2000), which can be considered to be

substitutes for the implementation of overtime hours from the point of view of firms.

The individual-level data is from the records of the Confederation of Finnish Industry and

Employers (Teollisuus ja Työnantajat, TT). Approximately 5600 companies are members

of the Confederation. These companies employ nearly 470000 persons. The member

companies account for more than 75% of the nation’s industrial value added and export

income. The data is based on the fact that each year TT conducts a survey among its

member employers and gathers detailed information on paid wages, salaries and the hours

of work of employees (see Kettunen and Marjanen 1992; Kettunen and Vartiainen 1993;

Vartiainen 1993; Asplund 1994). The sample contains all the workers who are employed

in a firm that is affiliated to TT. Year 1990 was chosen as the base year and within each

firm the workers were put in order according to their mean pay and every 15th worker

was then selected for the sample. Longitudinal data was then created from 1990 onwards

and backwards by applying unique personal codes that identify the workers of the

manufacturing industries in Finland. The applied version of the data covers the situation

during the last quarter of each year from 1989 to 1995. Thus, the data does not contain,

for example, students that work only during the summer vacations. The data contains 56

135 observations.

The individual-level data is originally from 1980 to 1995. However, in this analysis of the

incidence of overtime hours it is important to take into account the characteristics of

establishments, which are available only from 1989 onwards. Thus, the applied version of

the data in the following elaboration is from 1989 to 1995. In addition, it is important to

stress that the data is not complete linked employer-employee data, because it contains

only the size of establishment and the share of women in the establishment.

The applied variables of the analysis are summarized in Table 1. The Appendix provides

the selected descriptive statistics for the most important variables in the estimated overtime

equations. In the following analysis of the incidence of overtime hours an effort is made to

explain a share of overtime hours in the total hours of work at the individual level

(OVERTIME). The share of overtime is, by definition, a variable bounded by [0, 1].

However, the upper bound of the variable is reached if and only if an individual does not

perform standard hours of work at all, which is in practice out of the question owing to

the overtime regulations in the Finnish manufacturing industries.
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Table 1. Descriptions of the selected variables.

Variable Definition/measurement

Individual-level characteristics:

OVERTIME Hours of overtime divided by the number of total hours

AGE Age of an employee
AGE2 AGE squared
WAGE A log of the wage of an employee divided by the

straight-time hours
WAGE2 WAGE squared
TIME Straight-time hours
TIME2 TIME squared
GENDER 1=female, 0=male
NEWCOMER Employee that was not in the industry one year

previously, 1=newcomer, 0 otherwise.
LEAVER Employee that leaves the industry between this year

and the next, leaver=1, 0 otherwise
EXPERIENCE Total number of years in which the worker appears in

the applied data from 1980 to 1995. The variable
provides a crude measure of the professionality of an
individual in the manufacturing industries.

METROPOLITAN The collective agreement stipulates slightly higher pay
 in the metropolitan areas where the costs of living
(such as housing) are presumably higher; a person is
living in the metropolitan area=1, 0 otherwise.

Establishments’ characteristics:

SIZE Size of establishment measured by the number of
employees

SIZE2 SIZE squared
WOMEN Share of women in the establishment

Additional regional variable:

UN The regional unemployment rate (%) is for the 85
Finnish subregions (the so-called NUTS4–level of the
European Union).

Dummy variables:

INDUSTRIES 5–1, attached to employees based on the union code
of an employee.

YEARS 7–1, from 1989 to 1995
OCCUPATIONS 428–1
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Most of the selected variables are (almost) self-evident. The variable WAGE does not

include any earnings from overtime hours, because then it would be an endogenous variable

in the overtime equation. The variable NEWCOMER captures the new employees in the

industry and the variable LEAVER captures the employees that leave the industry. It can

be argued that the newcomers and the leavers are more “volatile persons” that represent

more loose matches between employees and establishments.10  The newcomers want to

signal their high level of ability to their employers by extending the hours of overtime.

Theory suggests that overtime is a credible signal, because it is costly to the employee in

terms of lost leisure. Altonji and Paxson (1988; 1992) interpret the variable that indicates

a quit in the hours equation as an indication of the underlying feature of labour markets

that there are various hours restrictions within jobs induced by employers. This means

that the desire to reduce or increase hours could not be acted upon in the current match.

The applied variable EXPERIENCE is a crude measure of how attached an employee is

to the population of manufacturing establishments in Finland. The variable EXPERIENCE

is calculated covering the whole period from 1980 to 1995. The applied variable is an

imperfect and also downward biased measure of genuine labour market experience,

because it does not capture at all employees’ experience outside the manufacturing

industries in Finland.

There is an additional regional variable from 1991 to 1995, namely, the regional

unemployment rate (UN). In principle, there are two basic hypotheses concerning the

effect of the regional unemployment rate on the incidence of overtime hours. The first

hypothesis is based on the notion that the regional unemployment rate can be considered

to be a proxy variable for local demand conditions. In other words, strong local demand

for products of manufacturing industries could deliver a low level of unemployment and a

high level of hours of overtime at the same time. However, this hypothesis is not on solid

foundations, because most of the manufacturing industries are not selling their final products

to the region in which they are located. The second hypothesis, which is more appealing,

stipulates that the regional unemployment rate is an indicator of the degree of tightness in

regional labour markets. In other words, a low level of regional unemployment could then

be associated with a shortage of labour resources and deliver a strong demand for overtime

hours at the establishment-level of the economy.

The applied data contains no industry classification as such. However, by using the code

that delivers the information about the attachment of the employee to the collective

agreements it is possible to create good proxies for the industry dummies. The industries

of this study are as follows: (i) metal industries, (ii) textile industries, (iii) apparel industries,
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(iv) manufacture of wood and wood and cork products, and (v) manufacture of paper

and paper products. Thus, the study includes a large number of dummy variables. These

variables are attached to the industries, occupations, regions (i.e. counties) and years

(because of the fluctuations of overtime hours due to business cycles during the 1990s).

The occupation dummies are not included in the following estimations due to their poor

performance in the overtime equations.

5. The characterization of overtime hours
at the individual level

This section of the study provides a brief characterization of overtime hours at the individual

level by illustrating the distributions of the most important variables and by applying a

kernel-density estimation. The main stylized features can be summarized as follows. The

first fact concerns the notion that for most of the employees overtime hours represent

only a small part of the total hours of work. This observation is evident in the figure

showing the underlying distribution of overtime hours (Figure 2). This stylized feature

means that the hours of overtime are an extremely flexible part of total working time at the

individual level, because there is a large scope for the increase of paid overtime hours.
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Figure 2. The distribution of OVERTIME from 1989 to 1995. The distribution is cut off

at 0.25, which eliminates 406 observations.
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In other words, according to the data, overtime compensation from 1989 to 1995 covers

on average only about 1.8% of the total salary of manual workers in the Finnish manufacturing

industries.11 Thus, it seems reasonable to relate the incidence of overtime hours to various

measurable characteristics held by individuals and establishments. The limited use of overtime

means that there must be certain underlying economic fundamentals that give rise to the

utilization of overtime hours and determine the distribution of overtime among individuals.

This feature of overtime hours also means that the various reforms of taxation that affect the

supply of hours of work should have a large impact on overtime hours.

The distributions of the share of the overtime hours at the individual level tend to give support

to the notion that the share of overtime is negatively related to the age of an employee within

the Finnish manufacturing industries (Tables 2a–2b). This pattern seems to be in contrast

with a number of earlier empirical studies on the incidence of overtime hours that have found

an inverted U-shape relation of overtime hours in terms of age in the European labour

Table 2a. The distribution of share of overtime hours across AGE groups.

AGE groups 15–30 31–45 46–65

Mean 0.03090 0.02870 0.02375
25th percentile 0 0 0
50th percentile 0 0 0
75th percentile 0.04270 0.03797 0.02970
95th percentile 0.13805 0.13514 0.11688
Number of observations 12 223 28 266 18 945

AGE groups 15–30 31–45 46–65

Mean 0.06171 0.05974 0.05418
25th percentile 0.01887 0.01805 0.01613
50th percentile 0.04308 0.04043 0.03670
75th percentile 0.08444 0.08309 0.07523
95th percentile 0.18036 0.17684 0.15777
Number of observations 6 054 12 885 7 258

Table 2b. The distribution of share of overtime hours across AGE groups for the population

of employees who have performed overtime hours.
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markets. However, Graversen and Smith (1998) document the inverted U-profile in terms

of age for Danish men, but are unable to find it for Danish women.

Stewart and Swaffield (1997) provide an explanation for an inverted U-shape pattern of

overtime hours with respect to age, which is based on the notion that over a third of

manual workers in the UK would prefer to work fewer hours at the prevailing wage than

they do. The inverted U-profile of overtime hours can therefore be rationalized as a result

of deviations between desired and actual hours, i.e. employees are forced to work more

hours than they want to because of institutional forces, job insecurity etc. Steward and

Swaffield (1997) further argue that the fact that the age profile of desired hours is not

matched by that in actual hours means that employers set constraints of hours above

employee preferences. Ilmakunnas (1997) provides evidence that there exist a great

number of disparities in desired and actual hours of work even in Finland.12

The share of the overtime hours at the individual level seems to be positively related to the

variable WAGE  (Tables 3a–3b). The distributions suggest that the overtime hours tend

to rise at the individual level as the wage per straight-time hours rises, which is consistent

with the notion of the substitution effect. Graversen and Smith (1998) observe the positive

association for Danish workers between overtime hours and wage per straight-time hours.

Finally, the share of the overtime hours seems to be negatively related to the size of the

establishment (Tables 4a–4b). Thus, there is preliminary evidence that the employees in

the population of small establishments tend to work more overtime than the rest of the

workers in the manufacturing industries in Finland.13

Table 3a. The distribution of share of overtime hours across WAGE groups.

WAGE groups 7.65–8.5 8.51–9.0 9.1–11.8

Mean 0.01298 0.03351 0.13677
25th percentile 0 0 0.00472
50th percentile 0 0.00645 0.10420
75th percentile 0.01220 0.05048 0.22628
95th percentile 0.07356 0.14113 0.39098

Number of observations 22 769 30 224 887
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Table 3b. The distribution of share of overtime hours across WAGE groups for the

population of employees who have performed overtime hours.

WAGE groups 7.65–8.5 8.51–9.0 9.1–11.8

Mean 0.03814 0.06147 0.17814
25th percentile 0.01124 0.02041 0.06813
50th percentile 0.02778 0.04511 0.15744
75th percentile 0.05328 0.08811 0.26121
95th percentile 0.11111 0.16901 0.41304

Number of observations 7 751 16 475 681

Table 4a. The distribution of share of overtime hours across SIZE groups.

SIZE groups 1–20 21–100 101–200

Mean 0.02793 0.02735 0.02344
25th percentile 0 0 0
50th percentile 0 0 0
75th percentile 0.03562 0.03793 0.03226
95th percentile 0.13636 0.12453 0.10972

Number of observations 30 779 21 533 3 756

Table 4b. The distribution of share of overtime hours across SIZE groups for the population

of employees who have performed overtime hours.

SIZE groups 1–20 21–100 101–200

Mean 0.06216 0.05581 0.04851
25th percentile 0.01786 0.01778 0.01724
50th percentile 0.04167 0.03904 0.03390
75th percentile 0.08571 0.07818 0.06612
95th percentile 0.18505 0.16117 0.14504

Number of observations 13 829 10 553 1 815
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The distribution of straight-time hours reveals additional features. Thus, Figure 3 depicts

the kernel-density estimate of straight-time hours from 1989 to 1995.14 The applied variable

TIME does not match the definition of so-called standard hours stipulated by the collective

agreements in the Finnish manufacturing industries. The reason is that the data covers

manual workers that have worked only a part of the last quarter from 1989 to 1995.

Thus, the data contains, for example, workers that have had sick leaves during the period

of the sample. The temporary employment contracts associated with Christmas holidays

are an additional reason for the fact that the variable TIME does not correspond to stan-

dard hours during the last quarters.

Figure 3. Kernel density estimate for TIME from 1989 to 1995.
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6. The results

Because the share of overtime is, by definition, a variable bounded by (0, 1), it is convenient

to estimate a Tobit specification following the recent empirical studies by Bauer and

Zimmermann (1999), and Bell and Hart (1999) as follows:

(1) OVERTIMEi
 = β’Xi + εi if    β’Xi + εi  > 0

0 if    β’Xi + εi     0,

where the dependent variable OVERTIMEi refers to the share of overtime hours with respect

to the individual i, Xi is a vector of explanatory variables, β is a vector of the estimated

coefficients, and εi is a normal distributed error term with mean 0 and variance σ2.

The estimation results are summarized in Table 5. The results reveal that the hours of

overtime divided by the number of total hours decline as an employee ages.15 The overtime

hours tend to decline at the individual-level as the wage per straight-time hours rises. This

negative effect from wage per straight-hours to overtime hours is an indication of the

income effect. However, a specification of the overtime equation that includes regional

dummies (reported as Model 2 in Table 5) implies that there is, in fact, an increase in the

share of overtime hours as the wage per straight-time rises, which is indeed consistent

with a substitution effect. An increase in the straight-time hours gives a mild decline in the

overtime hours. The Finnish results are therefore in line with the observations by Bell and

Hart (1999) that straight-time weekly hours are negatively related to the incidence of

overtime hours in the UK.

–<
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Table 5. The results from Tobit regressions (dependent variable: OVERTIME).

Model 1 Model 2
Coefficients t-statistics Coefficients t-statistics

AGE 0.00118 2.33 0.00121 2.41
AGE2 -0.02087 -3.35 -0.02028 -3.28
WAGE 0.69359 6.96 0.38551 3.89
WAGE2 -2.88209 -4.90 -0.98603 -1.68
TIME 0.00027 11.65 0.00027 11.79
TIME2 -0.00386 -5.12 -0.00388 -5.19
GENDER -0.00707 -6.98 -0.00621 -6.07
NEWCOMER 0.01700 12.74 0.01620 12.34
LEAVER -0.00368 -3.01 -0.00353 -2.91
EXPERIENCE -0.00114 -10.91 -0.00122 -11.41
METROPOLITAN 0.00001 0.08 -0.00331 -0.69

SIZE -0.00025 -23.86 -0.00026 -15.39
WOMEN -0.00014 -2.21 -0.00011 -1.75

Constant 2.60830 3.01 -0.31172 -0.36

Dummy variables:

INDUSTRIES Yes Yes

YEARS Yes Yes

OCCUPATIONS No No

REGIONS No Yes

Log-likelihood 14518.8 15906.1

Observations 55 896 55 896

Censored observations 29 776 29 776

The observation that a decline in straight hours would lead (other things being equal) to an

increase in overtime hours is not favourable to the conduct of work-sharing in the Finnish

manufacturing industries.16 However, the variation in the variable TIME comes, in addition
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to negotiated working-time reductions, from part-time work, absence due to sick leaves,

holidays etc., and from the inclusion of the employees that are newcomers and leavers

during the last quarters.17

Males work more overtime.18 The reason can be the division of labour within families.

Thus, families like to extend the hours of work by males, because males typically have

higher hourly wage prospects. Females often have looser connections to the labour mar-

ket in Finland too, at least during their childbearing years, when they, to a larger extent

than males, work part-time or are out of the labour force (for example, due to maternity

leaves).19

Newcomers tend to work more overtime, but leavers work less overtime. The results are

therefore in line with the notion that newcomers want to signal their high level of ability to

their employers by extending the hours of overtime. The observation that leavers work

less overtime is in line with the conjecture that a decline in overtime hours could serve as

a signal that the employee is about to separate from the current match. The results

concerning newcomers and leavers mean that the enormous magnitude of gross worker

flows in the economies can perhaps partly be explained by the fact that there are hours

restrictions within jobs induced by employers.20 More experienced employees tend to

work fewer overtime hours in the Finnish manufacturing industries. An explanation of this

feature of the incidence of overtime hours could be that senior workers tend to work

more unpaid overtime, because they occupy higher positions within establishments. The

variable METROPOLITAN is not a statistically significant factor to explain the incidence

of overtime hours.

As to the establishment characteristics, the hours of overtime are definitely more frequent

in the population of small establishments in the Finnish manufacturing industries.21 This

particular observation is consistent with a stylized feature that was discussed earlier,

according to which the variance of growth rates in the measures of economic activity tend

to decline with the size of an establishment. Small establishments therefore utilize more

overtime due to the fact that they encounter more volatility in demand and production.

The following focuses more closely on this establishment size effect by using different

specifications and illustrating how this effect interacts with economic factors. The estimation

results indicate that there is no empirical evidence for the presence of a quadratic effect

for the establishment size within the manufacturing industries in Finland (reported as Model

3 in Table 6). Thus, the simple linear specification of the overtime equation captures the

effect.
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Table 6. The results from Tobit regressions (dependent variable: OVERTIME). The Model

4 is estimated from 1991 to 1995.

Model 3 Model 4
Coefficients t-statistics Coefficients t-statistics

AGE 0.00123 2.43 0.00130 1.96
AGE2 -0.02159 -3.45 -0.02229 -2.71
WAGE 0.69170 6.94 0.75799 6.00
WAGE2 -2.87012 -4.87 -3.28671 -4.38
TIME 0.00027 11.63 0.00035 11.69
TIME2 -0.00384 -5.10 -0.00597 -6.21
GENDER -0.00729 -7.13 -0.00631 -4.93
NEWCOMER 0.01707 12.78 0.02000 11.40
LEAVER -0.00372 -3.03 -0.00432 -2.62
EXPERIENCE -0.00112 -10.69 -0.00109 -8.63
METROPOLITAN 0.00022 0.27 -0.00017 -0.16

SIZE -0.00019 -4.71 -0.00023 -17.89
SIZE2 -0.00092 -1.61 .. ..
WOMEN -0.00019 -2.69 -0.00013 -1.77

UN .. .. 0.00007 0.47

Constant 2.59426 2.99 3.19497 2.89

Dummy variables:

INDUSTRIES Yes Yes

YEARS Yes Yes

OCCUPATIONS No No

REGIONS No No

Log-likelihood 14520.1 8638.4

Observations 55 896 36 795

Censored observations 29 776 20 108
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In order to investigate the business cycle effects, the relationship of overtime hours and

the size of an establishment were estimated separately for each year from 1989 to 1995

(Table 7). The year 1991 constituted the bottom of the great Finnish slump of the early

1990s measured by the net rate of employment change. The results therefore reveal that

the observation that overtime hours decline in the size of an establishment also held during

the great depression.

Table 7. The results from Tobit regressions (dependent variable: OVERTIME). The Tobit

regressions are estimated separately for each year from 1989 to 1995. To save space

only the estimated coefficients for the variable SIZE are shown. (The detailed results are

available from the author upon request.) The control variables are the same (excluding

year dummies) as the ones in Model 1 reported in Table 5.

Variable Coefficient t-statistics Number of
observations

SIZE (year=1989) -0.00033 -13.59 9 868

SIZE (year=1990) -0.00023 -8.62 9 233

SIZE (year=1991) -0.00013 -4.31 8 155

SIZE (year=1992) -0.00018 -5.78 7 399

SIZE (year=1993) -0.00030 -9.71 6 799

SIZE (year=1994) -0.00036 -13.57 7 129

SIZE (year=1995) -0.00024 -8.20 7 313

However, the conclusion based on the 95% confidence intervals of the estimated

coefficients of the variable SIZE indicates that the effect of establishments’ size on overtime

hours was slightly milder at the bottom of the slump of the early 1990s than before and

after the depression. This feature of adjustment means that the population of small

establishments tailored labour input downwards proportionally more via reducing the hours

of overtime during the great slump of the early 1990s. This pattern of overtime hours is

consistent with an earlier observation by Hohti (2000) for the Finnish manufacturing
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industries, according to which there was an episode of convergence in the actual average

working hours across the size categories of establishments from 1990 to 1994. An

explanation for this feature of overtime is that the hours of overtime are, for small

establishments, a natural starting point when downsizing labour input, owing to the smallness

of these establishments in terms of aggregate employment when slumps occur. Thus, the

stylized feature that paid overtime hours are more common among small establishments

does not collapse during times of extreme economic slowdown, and the magnitude of this

effect has definitely been procyclical from 1989 to 1995. These observations mean that

the small plants seem to react differently to variations in product demand, which mostly

varies with time.

The establishments that have less than twenty employees were omitted from the data, but

the result according to which overtime hours are more common among small establishments

remained.22 In this case, the estimated coefficient for the variable SIZE is -0.00010 with

corresponding t-statistics of -6.92.23 Thus, the stylized feature according to which overtime

hours are more common among small establishments is not driven by the smallest plants,

either.

The overtime equation was estimated separately for the five industries of this study (Table

8). The estimations reveal that overtime hours are more common among small

establishments within the metal industries, the manufacture of wood and wood and cork

products, and the manufacture of paper and paper products that constitute the major

parts of the Finnish manufacturing industries. In contrast, there is no relationship between

overtime hours and the size of an establishment at all within the textile industries. In addition,

within the apparel industries the hours of overtime are actually more common among

larger establishments.

The basic difference between these industries is the fact that the metal industries, the

manufacture of wood and wood and cork products, and the manufacture of paper and

paper products are more capital-intensive by nature than the textile industries and the

apparel industries. Thus, the more flexible working hours in terms of overtime hours are

used within these capital-intensive industries in order to take full advantage of

establishments’ accumulated capital stock in the volatile environment in which small

establishments are positioned.
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Table 8. The results from Tobit regressions (dependent variable: OVERTIME). The Tobit

regressions are estimated separately for each industries of the data from 1989 to 1995.

To save space only the estimated coefficients for the variable SIZE are shown. (The

detailed results are available from the author upon request.) The control variables are the

same (excluding industry dummies) as the ones in Model 1 reported in Table 5.

Industry Coefficient t-statistics Number of
observations

The metal industries -0.00026 -19.62 31 085

The textile industries 0.00028 1.10 2 650

The apparel industries 0.00085 3.42 2 356

The manufacture of wood
and wood and cork products -0.00011 -5.70 13 342

The manufacture of paper and
paper products -0.00049 -4.48 6 463

All in all, the estimation results suggest that the preferred estimate of the SIZE effect

seems to be around 0.00025. The estimated effect is moderate by its magnitude, because

it implies that the average share of overtime hours would be 0.04 percentage points lower

in establishments that have 180 employees compared with the establishments that have

only twenty employees. The magnitude of the estimated SIZE effect is therefore nicely in

line with the distributions of overtime hours across the SIZE groups that were reported in

Tables 4a-4b.

The results further show that the regional unemployment rate has no overall role in the

determination of overtime hours (reported as Model 4 in Table 6). In other words, the

degree of tightness in regional labour markets had no impact on the incidence of overtime

hours from 1991 to 1995. The result can be rationalized by noting that the Finnish economy

experienced an extreme economic slowdown during the early 1990s. There was therefore

no shortage of employees. In fact, the regional unemployment rate has no impact on the

incidence of overtime hours even when the overtime equation is estimated separately for

the year 1995, which constituted the second year of the recovery from the great slump of

the early 1990s measured by the net rate of employment change. Thus, in this case the



64

estimated coefficient for the variable UN is -0.00020 with corresponding t-statistics of -

0.64.24 An additional reason for the fact that the regional unemployment rate had no

impact on the incidence of overtime hours is that there was an increase in the pace of

interregional migration that started in 1994 (see, for example, Pekkala and Ritsilä 2001),

which loosened the constraints given by regional labour markets.

However, an investigation of the interaction of establishment size with the regional

unemployment rate reveals an interesting pattern of adjustment in overtime hours. There

is, namely, a positive effect from the regional unemployment rate to the share of overtime

hours in the population of the small plants that have less than twenty employees (Table 9).

The result may arise at least partly due to the fact that the data of this study does not

contain variables that capture features such as the profitability of an establishment. The

population of the small plants can therefore be more profitable and thus utilize more

overtime hours despite the fact that they are located in the regions of the high unemployment

rate. Another possible interpretation is that an increase in the regional unemployment rate

yields an increase in the perception of job instability that induces workers to extend their

overtime in order to signal their commitment to their employer in the population of the

small plants. In contrast, there is a negative relationship between the share of overtime

hours and the regional unemployment rate in the population of the plants that have more

than twenty employees. In other words, these plants indeed utilize less overtime in the

regions of a high unemployment rate, which is consistent with an earlier notion that a low

level of the regional unemployment rate is associated with a shortage of labour resources

and yields a strong demand for overtime hours. The results therefore underline the feature

that the small plants react differently to regional labour market tightness.

Table 9. The results from Tobit regressions (dependent variable: OVERTIME). The Tobit

regression are estimated separately for the population of the small plants (i.e. plants that

have less than twenty employees) and for the rest of the plants from 1991 to 1995. To

save space only the estimated coefficients for the variable UN (the regional unemployment

rate) are shown. (The detailed results are available from the author upon request.) The

control variables are the same as the ones in Model 1 reported in Table 5.

Coefficient t-statistics Number of
observations

The small plants 0.00064 2.99 19 984

The rest of the plants -0.00071 -3.21 16 135
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The share of women in the establishment has a negative effect on the incidence of overtime

hours in the Finnish manufacturing industries. All industry and year dummies included are

statistically significant ones. Thus, there are strong industry effects. In particular, the

incidence of overtime hours is (other things being equal) more frequent in the manufacture

of paper and paper products. This notion is in line with common sense, because the

manufacture of paper and paper products is characterized by strong fluctuations in demand

and the high capital intensivity of production means that labour costs are only a minor part

of the total costs for the establishments in this industry.

For the sake of robustness, the overtime equation was estimated from 1980 to 1995

without the establishments’ characteristics. The period from 1980 to 1995 includes 150

161 observations. All other results remained the same except the feature that the estimation

covering the period from 1980 to 1995 does not give statistically significant results for the

variable LEAVER. Thus, the applied data covering the period from 1980 to 1995 is not

in line with the view that leavers tend to work fewer overtime hours in the Finnish

manufacturing industries.

The overtime equation was also estimated by including dummies in regions (i.e. counties)

of the Finnish economy. These estimation results (reported as Model 2 in Table 5) are

the same as the above except for the notion that the variables WOMEN and WAGE2

are not statistically significant in this specification of the overtime equation. The inclusion

of dummies in regions therefore dispels the notion that the share of women in the

establishment delivers a negative effect to the incidence of overtime hours in the Finnish

manufacturing industries.

7. Conclusions

The study used individual-level data based on the Finnish manufacturing industries from

1989 to 1995 to address the incidence of overtime hours. The results show that the hours

of overtime divided by the number of total hours decline as an employee ages. The overtime

hours also decline in wage per straight-time hours and in straight-time hours. The results

are broadly in line with those obtained from the empirical studies that use UK data in

overtime hours at the individual level. In addition, the estimation results show that males

and newcomers tend to work more overtime, but leavers work less overtime.

As to the establishment characteristics, the hours of overtime are definitely more frequent

in the population of small establishments. The share of women in the establishment has
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a negative effect on the incidence of overtime hours in the Finnish manufacturing

industries. The degree of tightness in regional labour markets had no overall impact on

the incidence of overtime hours from 1991 to 1995, but the impact of the regional

unemployment rate on the incidence of overtime hours differed sharply between the

population of the small plants (i.e. plants that have less than twenty employees) and the

rest of the plants.
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Appendix

Selected descriptive statistics (from 1989 to 1995). The descriptive statistics for the

regional unemployment rate (UN) are from 1991 to 1995.

Variable MEAN STD MIN MAX

OVERTIME 0.027 0.050 0 0.93

AGE 39.5 10.1 15 65

WAGE 8.56 0.27 7.65 11.8

TIME 362.5 101.2 1 827

EXPERIENCE 10.0 4.95 1 16

SIZE 32.3 37.6 1 200

WOMEN 3.34 7.06 0 100

UN 18.3 5.7 4.8 33.4
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1 Kiander and Vartia (1996) provide a description of the great slump of the early 1990s.

2 Contensou and Vranceanu (2000) provide an elaboration of working time issues.

3 Voth (2000) observes that there was a sharp increase in the length of average annual
working time during the early stages of industrialization in England. This trend was reversed
during the late 1800s. Maddison (1995) shows that average hours of work in advanced
OECD countries fell from around 3000 hours a year in 1870 to between 1500 and 2000
hours a year by 1990. Evans, Lippoldt and Marianna (2001) note that the long-term decline
in average annual hours has slowed down in almost all the OECD countries in recent years.
Hunt (1998) provides an international comparision of standard hours for full-time
manufacturing workers in selected industrialized countries. The shortest standard weekly
hours are performed in Western Germany, where standard weekly hours consists of 36.4
hours.

4 This notion is a tautology in the case of Finland, because the output of the public sector is
defined as a sum of hours by Statistics Finland. The other reasons for the low share of
overtime hours within the public sector may include tight labour contracts and tight budget
ceilings, which do not allow paid overtime hours. Overtime hours could be used even in the
total absence of fluctuations in production, due to the fixed costs of hiring and training new
employees. Fluctuations may increase the utilization of overtime hours without increasing
the total working time if overtime hours are compensated for with time off instead of
increased earnings. The latter case corresponds to the so-called transitory overtime hours
that are used to increase the flexibility of a firm’s operations.

5 The consideration of collective agreements on the incidence of overtime hours in the
Finnish manufacturing industries is not possible, because the binding collective agreements
cover the whole of the manufacturing industries in Finland.

6 Overtime hours are sometimes used as a leading indicator of economic activity. Golden
and Glosser (1994) observe that the length of the average working week in the U.S.
manufacturing industries has become less associated with the business cycle over the past
few decades.

7 The following analysis of overtime hours within the Finnish manufacturing industries does
not incorporate macroeconomic indicators, because the focus of the study is on the incidence
of overtime hours at the individual level.

8 The consideration of education of workers on the incidence of overtime is not possible due
to the fact that the data does not contain an education code at all. However, it can be
argued that education is not important in the incidence of overtime hours owing to the
homogeneity of the labour force within the Finnish manufacturing industries.

9 Figure 1 implies that the average for the variable OVERTIME from 1989 to 1995 is 3.3%.
In contrast, the applied version of the individual-level data implies that the average for the
variable OVERTIME is 2.7% for the same period (see Appendix). This discrepancy is due
to the fact that the applied individual-level data covers only the last quarter of each year
from 1989 to 1995. According to Skans (2001), the share of overtime hours was on average
2.85% for daytime workers within Swedish manufacturing industries during the second
quarter from 1989 to 1992 and 3.7% for 2-shift workers.

10 In fact, Lazear (1998) argues that firms like to hire risky workers in order to cash option
values. Risky workers have some additional value from the point of view of firms because
a better-than-expected worker can be kept and a worse-than-expected can be forced out
of the match via layoff. This feature of the optimal hiring policy is due to the fact that
incomplete information between employer and employee means that the underlying quality
of a new match will reveal itself only through experimentation. In particular, firms in growing
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industries should prefer young, high variance workers and be characterized by high worker
turnover rates.

11 The unreported results show that overtime compensation divided by overtime hours is
higher in the smaller plants in the Finnish manufacturing industries. Bauer and Zimmermann
(1999) investigate the determination of overtime compensation in Germany.

12 Clark (1998) and Evans, Lippoldt and Marianna (2001) report that the disparity between
actual and desired hours is common across OECD countries. Torp and Barth (2001) report
that full-time workers typically want shorter working hours and part-time workers want
longer working hours. Hunt (1998) observes that the gap between actual and desired hours
has been narrowed by reductions in standard hours in Germany.

13 The impression is biased by the fact that the turnover in terms of entry and exit is much
higher among small plants. Naturally, overtime hours are observed only in the case that it is
a number above zero. In addition, it can be argued that the result according to which there
is a decline in the share of overtime hours in the size establishment is based on simple
arithmetics, because it is not possible for small establishments to make proportionately
small changes in the number of their personnel. However, this discreteness of adjustment
of labour input in the population of small establishments does not make the feature less
interesting and it must also be noted that the distinction between paid and unpaid overtime
hours complicates this simple pattern.

14 The Epanechnikov is the applied kernel density estimate. It has the property that it is the
most efficient in minimizing the mean integrated squared error. DiNardo and Tobias (2001)
provide a survey of nonparametric density and regression estimation.

15 The derivation of the estimated equation with respect to the variable AGE reveals the
fact that all observations of the data are on the declining section of the estimated parable.
This same pattern extends to the variables WAGE and TIME.

16 In fact, an increase in paid or unpaid overtime hours can even reverse the supposed
positive employment effects of work-sharing. Hamermesh (1993) provides a summary of
the empirical studies.

17 The inclusion of year dummies diminishes the variation in the TIME variable that comes
from the reductions in standard working hours, because the Finnish manufacturing industries
are characterized by binding collective agreements. Calmfors and Hoel (1988) provide a
theoretical analysis of the employment effects of reduced standard working hours when
overtime is allowed to adjust in firms. Calmfors and Hoel (1988) stress that a reduction in
standard working hours may increase the costs per worker in relation to the cost of overtime.
Thus, firms substitute overtime for workers. This substitution effect may reduce employment
when output is fixed by demand. Hunt (1999) is able to exploit the cross-industry variation
in standard hours in order to study the effects of work-sharing in Germany.

18 About 73% of employees are males in the Finnish manufacturing industries.

19 Ilmakunnas (1997) provides a recent study on Finnish female labour supply.

20 Davis and Haltiwanger (1999) provide a survey of the literature on gross job and worker
flows.

21 The result is somewhat contradictory with the observation by Eriksson and Fellman (1995),
according to which operating hours of firms tend to rise in plant size within the Finnish
manufacturing industries.

22 This restriction eliminates 29 722 observations.
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23 The specification applies the same control variables as Model 1 that is reported in Table 5.

24 The specification applies the same control variables (excluding year dummies) as Model
1 that is reported in Table 5.
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The aim of this study is to characterize the structure and the evolution of Finnish regional

labour markets in terms of gross job and worker flows using establishment-level data.

There is no solid evidence that the gross job creation rate is on average lower in Eastern

and Northern Finland. The rapid rise in regional unemployment disparities in the 1990s

can be explained via the rise in the disparities in the gross job destruction rates across

regions during the great slump of the early 1990s. There are also distinct regional differences

in the adjustment of labour demand at the establishment level.
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1. Introduction

Market economies are in a state of continuous turbulence. Joseph A. Schumpeter (1942)

called this underlying process of capitalism “creative destruction”. In fact, according to

the growing number of establishment-level studies, it is fair to say that the continuous

reallocation and the reorganisation of scarce resources culminates in the function of labour

markets, where the reallocation of resources takes the form of gross job flows (i.e. job

creation and destruction), and gross worker flows (i.e. hirings and separations of workers).

This reorganisation view of labour markets underlines the fact that the pool of available

jobs is not stagnant over time. Instead, the labour markets are subject to simultaneous

job creation and destruction. There are two broad approaches to characterize this structural

change in labour markets in terms of gross job and worker flows. The so-called excess

job reallocation provides a measure of structural change among the plants of the economy.

In contrast, the fact that the available vacancies of the labour markets are also subject to

various idiosyncratic shocks within plants is captured by the so-called churning rate. These

key concepts of the underlying structural change of labour markets are defined in the

following section of this study.

There has been a bulk of research on gross job and worker flows based on cross-country

comparisions.1 In particular, according to the theoretical model by Bertola and Rogerson

(1997), the rate of job reallocation should be a decreasing function in wage dispersion.

This feature of gross job flows explains part of the widely observed puzzle that the

underlying turnover rates of the economies are roughly equal in Europe with respect to

the United States despite the stylized fact that labour markets tend to be more regulated

in Europe.2 In contrast to these cross-country comparisions, the following study provides

detailed empirical evidence for the view that there are differences in gross job and worker

flows within the same country despite the presence of the same institutional characteristics

(including labour market regulations) across regions. The major advantage of the

comparision of gross job and worker flows within the same country with respect to available

cross-country studies is the fact that the measurement of gross job and worker flows is

based on the same data across regions. This means that the emergence of measurement

problems and conceptual differences do not hamper the comparision of gross and worker

flows across regions.

The issues concerning regional labour markets have gained growing interest in Finland,

because there has been a rapid rise in the regional disparities in unemployment rates as a

part of the export-led recovery from the great depression of the early 1990s (see, for
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example, Böckerman 1998; Tervo 1998; Huovari 1999). However, the available empirical

studies on Finnish regional labour markets have been conducted by using aggregate data

on (net) employment changes.2 The main shortcoming of these traditional investigations of

aggregate outcome is that they mask the underlying establishment-level dynamics of labour-

demand adjustment in Finnish regional labour markets. In other words, the existing empirical

studies that focus solely on (net) employment changes provide an incomplete and potentially

misleading picture of regional labour markets in Finland. As will be shown in the following

sections of this study, the focus on (net) employment changes gives, for instance, far too

dismal a picture of the nature of high unemployment in Eastern and Northern Finland.

The aim of this study is to characterize the structure and the evolution of Finnish regional

labour markets in terms of gross job and worker flows. The study explores the disparities

in the regional labour market adjustment during an episode of extreme turbulence in the

Finnish economy. In particular, the study is focused on the blow of the great slump of the

early 1990s and the following recovery from 1994 to 1997. In addition, the genuine

regional elements in gross job and worker flows are separated from the effects of industry

structure. Thus, this study fills an important gap in the literature on the regional labour

markets in Finland. The evaluation of gross job and worker flows decomposes the net

employment change and constitutes a coherent picture of regional labour markets in Fin-

land. The study is based on detailed establishment-level analysis. The sectoral composition

of the study also goes, as in Ilmakunnas and Maliranta (2000a), beyond narrow

“manucentrism”, which has been a typical feature of earlier empirical investigations into

gross job and worker flows.

This study appears in eight sections. The first section of the study provides the applied

measures of gross job and worker flows. The second section provides a brief snapshot of

the so-called “basic facts” of the literature on job creation and destruction and gross

worker flows. These basic facts of the literature constitute the hypotheses about gross

job and worker flows. The third section of the study articulates the most important

underlying properties of the establishment-level data. The fourth section is an investigation

of gross job flows in Finnish regional labour markets. The fifth section of the study includes

the elaboration of gross worker flows and the so-called churning rate. The sixth section

provides an elaboration of genuine regional elements in gross job and worker flows by

applying regression techniques. In addition, the section provides a discussion about the

extent to which some important patterns of regional gross job and worker flows can be

reduced to the differences in the industry structure of the Finnish regions by applying the

2-digit standard industry classification. The last section concludes the study.
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2.  The applied measures of gross job and worker flows

The gross flows of jobs and workers are measured as the number of jobs created or

destroyed or workers moving in and out of establishments (i.e. hirings and separations of

workers). This means that the measure of the job creation rate is calculated as follows:

         
+(1) JCt = ∑i∆Eit / ((∑i Eit + ∑ i Ei, t-1) /2),

where E denotes employment in firm i year t and the superscript “+” refers to positive

changes. The number of employees is measured by the average of period t and t-1

employment. In other words, to convert time-t job creation and destruction measures to

rates, job creation and destruction are divided by the average of employment at t and t-

1 in order to achieve several technical advantages over more conventional growth rate

measures (see, for example, Davis, Haltiwanger and Schuh 1996, 189-190).

Unlike the conventional growth rate measures, which divide employment change by lagged

employment and range from –1.0 to ∞, the applied growth rate measure ranges from –

2.0 to 2.0 and the growth rate measure is symmetric around zero. In addition, Baldwin

and Picot (1995) argue that this average measurement also removes part of the bias

induced by transitory movements of the economy.5

The measure of the job destruction rate is calculated as follows:

                               
 -(2) JDt =  ∑i∆E it  / ((∑ i Eit + ∑ i Ei, t-1) /2)

Thus, the job destruction rate is defined as the absolute value of the sum of negative

employment changes, divided by the average number of employees. The superscript “-”

refers to negative changes.

The definitions of job creation and destruction mean that the net rate of change of

employment (NET) is simply the difference of the measures of job creation and destruction:

(3) NETt = JCt - JDt

The sum of job creation and destruction rates is called the gross job reallocation rate

(JR):

(4) JRt = JCt + JDt
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The excess job reallocation rate (EJR) equals (gross) job reallocation minus the absolute

value of the net employment change:

(5) EJRt = JRt  - NETt 

This means that excess job reallocation is an index of simultaneous job creation and

destruction in the economy. Thus, it is also a natural measure of heterogeneity in the plant-

level employment outcome among plants. In other words, if excess job reallocation is

above zero, then the magnitude of (gross) job reallocation is above what has been necessary

to accommodate the net employment changes of the regional labour markets.

Comparison of information in two consecutive years can be used for calculating the number

of employees who have entered a plant during the year and are still working at the same

plant (see, for example, Ilmakunnas, Laaksonen and Maliranta 1999). The sum of these

employees over all plants is worker inflow, or hiring. It is also possible to identify those

employees who are no longer working at a plant. This means that the sum of these

employees is worker outflow, or separation.

Dividing the worker inflow and outflow in a period of time by the average of employment

in periods t and t-1 delivers the worker inflow rate (WIF) and the worker outflow rate

(WOF). The difference between WIF and WOF is the net rate of change in employment:

(6) NETt = WIFt - WOFt

Also, the worker flow rate (WF) is simply the sum of the hiring (WIF) and separation

rates (WOF). In addition, the so-called churning rate (CF) can be defined as follows:

(7) CFt = WFt - JRt

The churning rate can also be called by the expression “excess worker turnover rate” for

obvious reasons. These definitions mean that the churning rate ties worker flows and job

flows together and, therefore, completes the picture of the underlying dynamics of labour

adjustment at the establishment level in Finnish regional labour markets. In addition, the

churning rate is a natural measure of the underlying structural change of regional labour

markets within plants.
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3. The “basic facts” of the literature

The empirical literature on gross job and worker flows contains a number of so-called

“basic facts”. It is highly important to note that due to the limited availability of data, the

key empirical findings of gross job and worker flows refer mainly to the (U.S.) manufacturing

industries (so-called “manucentrism”).6

The first basic fact of the literature concerns the magnitude of measured gross job flows.

For example, using annual data, roughly 1 in 10 jobs are created and another 1 in 10 are

destroyed each year in the U.S. manufacturing industries. It has become clear that the

gross flows are large, relative to the net employment change. Job reallocation is also a

large part of the total worker reallocation. In fact, most studies indicate job reallocation is

about half of the total worker reallocation.

The second basic fact of the literature on job creation and destruction is the dominant role

of pure plant-specific and firm-specific factors in accounting for the largely observed

magnitudes of gross job and worker flows (see, for example, Haltiwanger 1997). In other

words, the idiosyncratic component is predominant and most of the excess reallocation is

within narrowly defined sectors. This means that the restructuring between various sectors

is only a small portion of the total reallocation of the economy (so-called “sectoral shifts”).

The third fact is that most of the reallocation reflects the persistence of underlying employment

changes. For example, Davis, Haltiwanger and Schuh (1996) report that roughly seven in

ten newly created jobs survive for at least one year, and roughly eight in ten newly destroyed

jobs fail to reappear one year later in the case of U.S. manufacturing industries. After two

years, the persistence of annual job creation and destruction falls to 54% and 74%,

respectively. This feature of job creation and destruction means that to the extent that plant-

level employment changes are also persistent for continuing plants, they must be associated

with long-term joblessness or worker reallocation across plants.

The fourth basic fact is the concentration and the lumpiness of underlying employ-ment

movements. In particular, many empirical investigations find that births and deaths account

for large fractions of job creation and destruction. Births and deaths are simply the

extremes of an underlying growth-rate distribution. From a regional point of view, a

high concentration of job creation and destruction may accentuate various negative

feedback effects on local economies.7
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The fifth basic fact is about the distinct cyclicality of job creation and destruction. In the

case of U.S. manufacturing, a noteworthy feature of plant-level data is the relatively volatile

nature of job destruction. In particular, job destruction is more responsive to changes in

activity than is the rate of job creation (see, for example, Hall 1999). The available sample

period of the longitudinal data sets for many European countries is, on the other hand,

quite short, which means that a definite conclusion about relative volatility on job creation

and destruction is hard to reach with existing data sets.

The sixth fact is that gross job flows indicate some systematic differences by underlying

plant characteristics. In particular, the most important stylized fact is that the excess

reallocation rate decreases in the size and age of the firm in the case of U.S. manufacturing

industries. These systematic differences by plant characteristics are also found in a number

of other countries. However, Haltiwanger and Krizan (1999) stress that the dominance of

the idiosyncratic element serves as an important caution in attributing net growth to plants

classified by any observable plant characteristics.

The list of these “basic facts” of the literature on gross job and worker flows reflects

the underlying feature that the analysis of regional labour markets in terms of these

measures is almost a neglected issue.8 Thus, this study aims to provide the most

fundamental stylized facts about Finnish regional labour markets in terms of gross job

and worker flows.

4. The Data

The Nordic countries, along with Finland, seem to have a number of advantages for the

use of linked employer-employee data compared with other nations (see, for example,

Ilmakunnas, Maliranta and Vainiomäki 2001). In particular, the size of the country is quite

small, which makes it possible to form various registers which cover the entire population

of establishments and employees. This means that the linking process of the registers and

other data sets is quite manageable.

This study uses a large longitudinal data of employees over the period from 1989 to

1997 (see Ilmakunnas and Maliranta 2000a).9 The calculation of gross job and worker

flows is based on detailed establishment-level analysis, and Finland is divided into 20

provinces (the so-called NUTS3-level in the EU).10 Figure 1 shows the geographic

location of these provinces in Finland. The economic activity of the Finnish economy is

heavily concentrated in Southern Finland. Thus, Appendix  provides selected
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background statistics in a nutshell about the underlying economic structure of the Fin-

nish provinces.

The study provides a representative and comprehensive picture of gross job and worker

flows in Finland. The public sector is excluded from the analysis owing to the great number

of practical problems in deriving the measures of gross job and worker flows. Thus, the

study includes the non-farming business sector of the Finnish economy excluding social

and personal services.11 The applied plant-level data covers more than 80% of the total

employment in the non-farming business sector of the Finnish economy.

Employment Statistics constitutes the backbone of this study. It compiles information

about the economic activity of individuals and their background characteristics from a
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Figure 1. The location of provinces in Finland (Source: Statistics Finland).
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large number of administrative registers. Employment Statistics covers information on the

employment status of the entire population in the last week of December. In the non-

farming business sector of the Finnish economy there are more than 1.1 million employees

in about 100 000 plants.

Employment Statistics is amended by several available registers held by Statistics Fin-

land, for example, the Business Register.12 The Business Register is a data base that

covers registered employers and enterprises subject to VAT and their plants in Finland. In

particular, the unique plant identification codes are taken from the Business Register. In

addition, the Business Register follows changes in the demographic structure of plants.

The entry and exit of establishments covers about 2–3% of all employees each year.13

This means that the regional disparities in gross job and worker flows in Finland are

driven mainly by continuing establishments.

The employer-employee links are determined in Employment Statistics. Thus, for each

person an unique plant appearing in the Business Register is determined based on his/her

primary employer during the last week of each year. The calculation of underlying gross

job flows naturally requires the setup of a base year. Thus, the annual measures of gross

job and worker flows are calculated from 1990 to 1997.

Figure 2. The evolution of gross job creation (JC), gross job destruction (JD), and the

net rate of employment change (NET=JC-JD) in the Finnish economy.
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The period of this study includes the great depression of the early 1990s, which dominates

the evolution of regional gross job and worker flows in Finland.14 For instance, the slump

caused a rapid decline in gross job creation and a sharp rise in the gross job destruction

in the Finnish economy (Figure 2). As the figure indicates, 1991 was the year of the

steepest decline in employment during the recession. The recovery from the bottom level

of employment started in 1994. These movements are also heavily present in the regional

measures of gross job and worker flows. It is therefore interesting to investigate the

underlying fluctuations of gross job and worker flows and, in particular, to explore the

disparities in the regional labour market adjustment at the establishment-level of the Fin-

nish economy.

5. Gross job flows

5.1. Creation

The job creation rate was highest in the period from 1990 to 1997 in Pohjois-Pohjan-

maa, Lappi, Etelä-Pohjanmaa and Uusimaa (Table 1). The outstanding success of Poh-

jois-Pohjanmaa in terms of job creation can mainly be explained by the cluster of information

technology around the region of Oulu. In contrast, the lowest job creation rate was in

Ahvenanmaa, Satakunta and Päijät-Häme from 1990 to 1997. During the great depres-

sion of the early 1990s there was a sharp decline in the job creation rate across all provinces

of Finland. In addition, Kainuu experienced a kind of “double dip” in terms of job creation

during the 1990s.

One interesting fact is that there was no substantial rise in regional disparities as measured

by employment-weighted standard deviation in terms of the job creation rate from 1990

to 1997. The level of regional disparities was lowest during the great depression of the

1990s. Also, the results indicate that there is no solid evidence at all for the widely held

view that, compared with Southern Finland, the job creation rate is lower in Eastern and

Northern Finland, where the average unemployment rate has been much higher than in

Southern Finland during the past few decades.
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Table 1. Job creation rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 18.39 10.29 10.13 10.98 16.92 17.97 15.84 18.95 14.93

Varsinais-Suomi 16.59 10.51 9.62 10.56 19.99 18.49 14.60 17.85 14.78

Satakunta 13.55 9.90 10.17 8.35 18.26 12.66 10.33 13.39 12.08

Kanta-Häme 15.84 8.25 7.21 9.67 15.03 18.67 14.12 17.25 13.26

Pirkanmaa 20.29 9.66 9.66 11.11 17.00 16.59 12.99 15.40 14.09

Päijät-Häme 14.39 7.64 8.43 10.71 14.83 13.75 12.37 15.54 12.21

Kymenlaakso 13.72 9.13 8.55 11.13 15.07 16.52 12.65 13.51 12.54

Etelä-Karjala 19.56 10.11 9.54 10.74 15.88 16.79 14.22 14.81 13.96

Etelä-Savo 14.78 8.78 11.13 7.88 17.77 18.76 13.88 15.11 13.51

Pohjois-Savo 15.90 9.22 9.44 11.37 17.27 16.12 16.29 17.57 14.15

Pohjois-Karjala 15.19 9.28 8.32 10.74 16.03 17.10 12.70 14.97 13.04

Keski-Suomi 18.01 9.35 10.44 9.64 15.53 16.32 12.87 15.58 13.47

Etelä-Pohjanmaa 16.66 10.05 11.01 10.87 20.70 19.01 13.93 17.47 14.96

Pohjanmaa 16.58 9.34 10.52 11.12 16.68 14.71 16.08 16.51 13.94

Keski-Pohjanmaa 16.04 9.51 11.22 8.34 15.06 17.49 12.54 18.96 13.65

Pohjois-Pohjanmaa 15.99 11.12 11.90 12.39 19.04 22.35 16.57 19.92 16.16

Kainuu 12.76 10.04 18.43 9.53 16.02 12.14 9.86 19.26 13.51

Lappi 18.82 11.28 13.07 8.59 17.52 18.33 16.33 17.24 15.15

Itä-Uusimaa 15.08 6.52 10.01 9.45 15.78 11.08 15.66 15.42 12.38

Ahvenanmaa 14.84 7.87 12.82 5.50 8.98 8.25 7.43 12.11 9.73

STD 2.81 1.55 2.40 1.98 2.94 3.82 2.95 2.87

AVG 17.00 9.88 11.09 10.46 17.32 17.01 14.29 17.20

VCF 0.16 0.16 0.22 0.19 0.17 0.22 0.21 0.17

 “STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

5.2. Destruction

The job destruction rate was, on average, highest in Lappi in the period from 1990 to

1997, and lowest in Ahvenanmaa (Table 2). In addition, there is no evidence at all for the

equally widely held view that the job destruction rate is, on average, higher in Eastern and

Northern Finland.

During the great depression of the early 1990s, there was a sharp rise in the job destruction

rate in all provinces. The highest level of the job destruction rate was reached during
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1991 or 1992; there were no clear-cut disparities in this respect across the provinces of

Finland, except in Ahvenanmaa. The highest level of the job destruction rate was in Kai-

nuu during the great slump of the 1990s.

The regional disparities in terms of the job destruction rate were highest during the dep-

ression. Thus, the results indicate that during the great slump of the early 1990s there was

a decline in the disparities in the job creation rate across all provinces of Finland, but the

pattern of job destruction was more concentrated across provinces.

Table 2. Job destruction rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 16.78 21.86 20.77 19.23 14.87 14.16 12.64 12.17 16.56

Varsinais-Suomi 17.65 20.51 20.36 20.05 12.82 13.54 13.27 10.08 16.04

Satakunta 16.55 20.85 22.12 15.72 11.42 11.13 12.09 8.45 14.79

Kanta-Häme 16.58 19.78 21.03 18.51 11.78 14.76 12.85 10.44 15.72

Pirkanmaa 18.65 23.51 19.87 18.49 12.25 12.37 11.63 9.40 15.77

Päijät-Häme 19.13 21.07 21.58 19.34 11.21 12.18 12.51 9.50 15.82

Kymenlaakso 16.67 20.06 19.57 17.76 9.29 14.94 11.98 7.89 14.77

Etelä-Karjala 15.49 24.15 20.54 18.13 13.23 13.90 14.73 10.42 16.32

Etelä-Savo 17.67 22.37 22.16 18.72 13.37 19.25 13.34 10.03 17.11

Pohjois-Savo 18.69 23.58 24.31 18.22 14.46 15.18 14.08 11.83 17.54

Pohjois-Karjala 16.64 23.67 20.54 18.62 12.08 16.71 13.21 9.05 16.32

Keski-Suomi 19.68 20.67 24.03 18.77 12.12 13.99 10.01 8.81 16.01

Etelä-Pohjanmaa 17.75 24.79 24.68 20.90 12.32 15.96 10.91 9.51 17.10

Pohjanmaa 18.45 20.26 21.70 17.90 12.41 12.05 10.82 10.64 15.53

Keski-Pohjanmaa 20.79 24.40 18.59 19.22 13.27 13.81 10.33 12.85 16.66

Pohjois-Pohjanmaa 20.27 22.50 22.91 19.26 14.52 15.92 13.26 10.87 17.44

Kainuu 17.82 31.10 21.31 16.77 10.06 15.34 13.32 9.31 16.88

Lappi 22.88 25.35 23.94 20.38 14.93 17.57 13.64 12.43 18.89

Itä-Uusimaa 14.38 17.67 19.20 16.20 11.65 13.93 13.20 12.5 14.84

Ahvenanmaa 18.01 12.45 10.07 12.22 8.63 5.91 12.84 5.94 10.76

STD 2.18 3.95 3.55 2.59 2.35 2.95 1.57 2.14

AVG 18.91 23.13 22.02 19.16 13.00 14.83 13.16 10.64

VCF 0.12 0.17 0.16 0.14 0.18 0.20 0.12 0.20

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.
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5.3. Job reallocation

The magnitude of gross job reallocation was highest in Lappi, Pohjois-Pohjanmaa, and

Etelä-Pohjanmaa in the period from 1990 to 1997 (Table 3). Ahvenanmaa, especially,

has been “an island of sleepy life” in terms of the reallocation of regional labour markets.

There is some evidence that the lowest level of regional disparities in terms of gross job

reallocation was reached during the great depression of the early 1990s.

The results also indicate that the underlying fluctuations of gross job reallocation were not

countercyclical in the Finnish regions from 1990 to 1997. This result of the fluctuations of

gross job flows is in sharp contrast with one of the leading models on gross job flows by

Davis and Haltiwanger (1990), which argues that recessions are intensive times of

restructuring in labour markets.15
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Table 3. Gross job reallocation rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 35.17 32.15 30.90 30.21 31.79 32.13 28.49 32.83 31.71

Varsinais-Suomi 34.24 31.02 29.98 30.61 32.81 32.03 27.86 32.37 31.37

Satakunta 30.10 30.75 32.29 24.07 29.68 23.78 22.42 29.76 27.86

Kanta-Häme 32.42 28.03 28.25 28.18 26.81 33.43 26.98 31.04 29.39

Pirkanmaa 38.95 33.17 29.52 29.61 29.24 28.96 24.63 32.60 30.84

Päijät-Häme 33.52 28.71 30.01 30.05 26.04 25.93 24.88 29.88 28.63

Kymenlaakso 30.39 29.19 28.11 28.90 24.36 31.46 24.64 28.91 28.25

Etelä-Karjala 35.06 34.25 30.08 28.86 29.11 30.69 28.95 32.46 31.18

Etelä-Savo 32.45 31.16 33.29 26.59 31.14 38.01 27.22 32.68 31.57

Pohjois-Savo 34.59 32.79 33.75 29.60 31.73 31.31 30.37 32.67 32.10

Pohjois-Karjala 31.82 32.96 28.86 29.36 28.11 33.81 25.91 30.89 30.22

Keski-Suomi 37.69 30.03 34.47 28.41 27.65 30.31 22.88 31.30 30.34

Etelä-Pohjanmaa 34.42 34.84 35.69 31.77 33.01 34.97 24.83 34.71 33.03

Pohjanmaa 35.03 29.60 32.22 29.02 29.09 26.76 26.90 32.84 30.18

Keski-Pohjanmaa 36.83 33.91 29.81 27.56 28.33 31.30 22.87 31.26 30.23

Pohjois-Pohjanmaa 36.26 33.62 34.80 31.64 33.56 38.27 29.83 34.49 34.06

Kainuu 30.59 41.14 39.74 26.31 26.07 27.48 23.18 30.51 30.63

Lappi 41.70 36.63 37.01 28.96 32.45 35.89 29.97 34.41 34.63

Itä-Uusimaa 29.46 24.19 29.21 25.65 27.43 25.01 28.86 29.16 27.37

Ahvenanmaa 32.85 20.32 22.88 17.73 17.60 14.16 20.27 21.25 20.88

STD 4.34 5.11 4.32 4.28 4.92 6.33 3.94 4.14

AVG 35.92 33.01 33.11 29.62 30.32 31.85 27.45 32.91

VCF 0.12 0.15 0.13 0.14 0.16 0.2 0.14 0.13

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

5.4. Excess reallocation

The lowest level of excess reallocation (i.e. simultaneous job creation and destruction)

was, on average, in Ahvenanmaa, Satakunta and Päijät-Häme from 1990 to 1997 (Table

4). The underlying magnitude of excess reallocation has not been stronger in Southern

Finland with respect to Eastern and Northern Finland. In fact, the highest level of average

excess reallocation has been in the province of Lappi.
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There has been no continuous rise in regional disparities in terms of excess reallocation

across provinces in Finland. However, the patterns with respect to the fluctuations of

excess reallocation were not identical across provinces from 1990 to 1997. In some

provinces (for example, the province of Keski-Suomi), there was a decline in excess

reallocation during the depression, but in some provinces (for example, the province of

Kainuu), there was, in fact, a rise in excess reallocation during the slump of the early

1990s. This means that the structural change of regional labour markets among plants

was halted in Keski-Suomi during the depression, but in the province of Kainuu there

was, instead, an acceleration of structural change among plants during the economic

slowdown.

Table 4. Excess reallocation rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 33.56 20.57 20.27 21.96 29.74 28.33 25.29 24.34 25.51
Varsinais-Suomi 33.18 21.02 19.24 21.12 25.63 27.09 26.53 20.17 24.25
Satakunta 27.09 19.81 20.34 16.69 22.84 22.25 20.66 16.91 20.82
Kanta-Häme 31.67 16.49 14.43 19.34 23.55 29.52 25.71 20.87 22.70
Pirkanmaa 37.30 19.32 19.31 22.22 24.50 24.74 23.27 18.80 23.68
Päijät-Häme 28.77 15.29 16.85 21.42 22.41 24.36 24.74 19.00 21.61
Kymenlaakso 27.43 18.25 17.09 22.27 18.59 29.89 23.96 15.78 21.66
Etelä-Karjala 30.99 20.21 19.08 21.47 26.46 27.80 28.43 20.84 24.41
Etelä-Savo 29.56 17.57 22.26 15.75 26.74 37.52 26.69 20.06 24.52
Pohjois-Savo 31.79 18.44 18.88 22.74 28.91 30.37 28.16 23.66 25.37
Pohjois-Karjala 30.38 18.56 16.63 21.48 24.16 33.42 25.40 18.10 23.52
Keski-Suomi 36.02 18.71 20.88 19.29 24.24 27.98 20.03 17.63 23.10
Etelä-Pohjanmaa 33.33 20.10 22.02 21.74 24.63 31.91 21.81 19.03 24.32
Pohjanmaa 33.16 18.68 21.05 22.25 24.81 24.11 21.64 21.27 23.37
Keski-Pohjanmaa 32.08 19.02 22.44 16.69 26.54 27.62 20.65 25.70 23.84
Pohjois-Pohjanmaa 31.97 22.24 23.80 24.78 29.05 31.85 26.52 21.74 26.49
Kainuu 25.52 20.07 36.86 19.07 20.12 24.28 19.72 18.63 23.03
Lappi 37.64 22.56 26.14 17.18 29.86 35.13 27.28 24.86 27.58
Itä-Uusimaa 28.75 13.04 20.02 18.89 23.29 22.15 26.39 25.00 22.19
Ahvenanmaa 29.68 15.74 20.13 11.01 17.26 11.82 14.85 11.87 16.55
STD 4.56 3.10 4.74 3.97 4.71 6.10 4.23 4.28
AVG 33.13 19.77 21.90 20.92 25.99 29.00 25.12 21.28

VCF 0.14 0.16 0.22 0.19 0.18 0.21 0.17 0.20

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.
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6. Gross worker flows

6.1 Hiring

The hiring rate is a measure of the inflow of workers into the population of establishments.

There were no major changes in the hiring rate from the point of view of regional disparities

from 1990 to 1997 (Table 5). The lowest level of hiring is on average in Ahvenanmaa and

Satakunta, and the highest in Uusimaa and Pohjois-Pohjanmaa. During the great slump of

the early 1990s there was also a sharp decline in the hiring rate in all provinces of the

Finnish economy.

The hiring rate can be decomposed by the sources of worker inflow. The worker inflow

rate from unemployment (WIFU) displays a distinct regional pattern (Table 6). In particular,

the worker inflow rate from unemployment seems to be at a higher level in Eastern and

Northern Finland compared with Southern Finland. This regional pattern of the worker

inflow from unemployment is a reflection of the fact that the average duration of

unemployment spells is substantially shorter in Eastern and Northern Finland compared

with Southern Finland due to the allocation of various active labour market measures to

the high unemployment provinces of Eastern and Northern Finland.
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Table 5. Hiring rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 35.51 22.63 20.68 21.14 28.69 31.89 29.14 32.70 27.80

Varsinais-Suomi 30.17 20.81 18.50 19.80 31.01 29.13 24.97 30.12 25.56

Satakunta 25.26 18.94 18.18 16.22 27.04 22.87 19.56 23.64 21.46

Kanta-Häme 29.55 17.59 14.86 18.78 24.31 28.00 24.01 28.43 23.19

Pirkanmaa 33.15 19.02 18.04 19.30 26.59 27.14 22.39 25.97 23.95

Päijät-Häme 27.91 17.65 16.53 18.94 25.05 24.21 22.20 25.70 22.27

Kymenlaakso 25.87 18.63 16.40 19.55 24.31 26.01 22.49 23.49 22.09

Etelä-Karjala 31.86 18.48 16.82 18.12 23.78 27.47 24.08 24.64 23.16

Etelä-Savo 27.10 17.44 18.74 15.25 26.50 28.19 22.59 24.47 22.54

Pohjois-Savo 31.72 21.56 19.75 21.74 28.18 27.64 25.40 27.33 25.42

Pohjois-Karjala 28.67 18.16 15.91 17.87 25.89 25.93 20.84 24.07 22.17

Keski-Suomi 31.13 19.58 18.52 18.70 25.07 26.16 22.56 25.63 23.42

Etelä-Pohjanmaa 28.22 19.13 19.50 18.95 29.98 28.28 22.46 26.66 24.15

Pohjanmaa 30.91 17.33 19.72 17.74 24.57 23.62 26.79 25.83 23.31

Keski-Pohjanmaa 29.22 19.39 19.25 15.11 24.16 26.71 22.23 28.10 23.02

Pohjois-Pohjanmaa 28.94 21.39 22.15 22.47 28.69 32.46 26.83 31.25 26.77

Kainuu 25.17 18.14 26.80 16.46 25.40 20.07 17.73 28.49 22.28

Lappi 31.78 22.12 21.35 16.64 27.94 28.43 26.49 28.18 25.37

Itä-Uusimaa 27.91 16.44 18.55 16.18 26.29 19.47 23.96 25.88 21.84

Ahvenanmaa 29.10 18.72 21.35 13.82 18.76 19.23 16.46 22.12 19.95

STD 4.59 2.93 3.16 3.27 3.94 5.15 4.54 4.52

AVG 31.03 20.18 20.05 19.12 27.48 27.57 24.42 28.07

VCF 0.15 0.15 0.16 0.17 0.14 0.19 0.19 0.16

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.
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Table 6. Worker inflow rate from unemployment in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 0.78 0.56 1.87 3.32 6.41 5.11 3.22 5.12 3.30

Varsinais-Suomi 1.68 1.02 2.67 4.80 9.73 5.82 3.16 6.15 4.38

Satakunta 1.92 1.25 2.24 4.35 9.60 5.39 2.82 6.66 4.28

Kanta-Häme 1.08 0.87 2.35 4.46 8.51 5.48 3.40 6.91 4.13

Pirkanmaa 1.76 1.26 2.91 5.08 9.07 5.72 2.93 5.91 4.33

Päijät-Häme 1.28 0.92 2.26 5.01 8.84 5.74 3.51 7.23 4.35

Kymenlaakso 1.60 1.28 2.24 4.65 8.18 5.22 3.06 5.85 4.01

Etelä-Karjala 2.04 1.06 2.02 4.50 8.07 6.19 3.16 6.63 4.21

Etelä-Savo 2.29 1.34 2.15 5.28 10.03 5.53 3.53 7.62 4.72

Pohjois-Savo 2.34 1.34 2.09 5.31 8.83 5.63 3.34 7.51 4.55

Pohjois-Karjala 2.72 1.63 2.63 5.97 9.62 5.72 3.27 7.98 4.94

Keski-Suomi 1.71 1.46 2.42 5.15 9.76 6.86 3.61 7.03 4.75

Etelä-Pohjanmaa 2.30 1.91 2.80 6.29 13.02 6.40 3.62 8.17 5.56

Pohjanmaa 1.35 1.07 2.40 4.21 7.82 4.39 3.02 4.92 3.65

Keski-Pohjanmaa 2.07 1.61 2.59 5.52 9.53 6.77 3.90 6.71 4.84

Pohjois-Pohjanmaa 1.97 1.50 3.37 6.12 10.55 6.90 3.75 7.99 5.27

Kainuu 2.59 1.59 2.53 7.11 9.36 4.72 2.78 10.55 5.15

Lappi 2.68 1.95 3.40 6.26 9.79 6.87 4.72 8.89 5.57

Itä-Uusimaa 1.01 1.00 2.19 3.83 6.72 4.39 2.87 5.04 3.38

Ahvenanmaa 1.31 0.75 1.59 2.86 4.83 5.61 2.46 5.98 3.17

STD 0.56 0.36 0.47 1.01 1.70 0.82 0.54 1.32

AVG 1.90 1.32 2.55 5.23 9.33 6.00 3.47 7.26

VCF 0.30 0.27 0.18 0.19 0.18 0.14 0.16 0.18

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

6.2. Separation

The separation rate is a measure of the outflow of workers from the population of

establishments. In addition, there have been no major changes in the regional disparities

in separation across the provinces of Finland (Table 7). The lowest level of separation

has been in Ahvenanmaa, Satakunta and Itä-Uusimaa. On the other hand, the highest

level of separation has been in the provinces of Uusimaa, Lappi and Pohjois-Pohjan-

maa.
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Labour demand by firms can be tailored downwards during the depression at the

establishment level either by reducing hirings (i.e. worker inflow) or by increasing

separation (i.e. worker outflow). The results indicate that there were indeed interesting

differences in the adjustment of labour demand during the great depression of the early

1990s. For example, the rapid rise in unemployment in Kainuu can be explained by a

rise in the separation rate and a decline in the hiring rate during the great depression in

Finland.16 In contrast, during the same period there was no rise at all in the separation

rate in the province of Uusimaa. This means that the rise in the unemployment rate in

Uusimaa can be explained by a decline in the hiring rate, which, from the point of view

of the province, is an “easier” mechanism to adjust the labour demand than a rise in the

separation rate.

The variation of the hiring rate instead of the separation rate is, from the point of view of

union and firm insiders, a much more desirable way for establishments to tailor downwards

their demand of labour during depressions. In fact, the decline in the hiring rate means that

the relative bargaining position of union and firm insiders becomes even stronger during

the times of economic slowdown. This is due to the fact that the inflow of unemployed

workers into establishments does not in this case deteriorate the bargaining power of

insiders, because the wage claims by recently unemployed workers are not as high as

whose by union and firm insiders that have long-term contracts.

The separation rate can also be decomposed by the destinations of worker outflow. The

worker outflow rate into unemployment (WOFU) reveals some interesting features (Table

8). The results indicate that the worker outflow rate into unemployment is highest in the

province of Lappi. This observation is consistent with the earlier notion about the role of

various active labour market measures in Eastern and Northern Finland.17 In addition, it is

interesting to note that by 1997 the worker outflow rate into unemployment had not yet

declined to the levels before the great slump of the 1990s.
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Table 7. Separation rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 33.90 34.20 31.31 29.39 26.64 28.09 25.94 25.93 29.43

Varsinais-Suomi 31.23 30.81 29.24 29.29 23.84 24.18 23.64 22.36 26.82

Satakunta 28.26 29.89 30.13 23.59 20.20 21.34 21.32 18.71 24.18

Kanta-Häme 30.30 29.13 28.68 27.62 21.05 24.09 22.74 21.62 25.65

Pirkanmaa 31.51 32.87 28.26 26.68 21.84 22.91 21.03 19.97 25.63

Päijät-Häme 32.65 31.07 29.68 27.57 21.42 22.64 22.34 19.66 25.88

Kymenlaakso 28.82 29.57 27.42 26.18 18.53 24.43 21.82 17.87 24.33

Etelä-Karjala 27.79 32.52 27.82 25.51 21.12 24.58 24.59 20.25 25.52

Etelä-Savo 29.99 31.02 29.77 26.09 22.10 28.68 22.06 19.39 26.14

Pohjois-Savo 34.52 35.92 34.62 28.59 25.36 26.70 23.19 21.59 28.81

Pohjois-Karjala 30.12 32.55 28.13 25.75 21.94 25.54 21.35 18.15 25.44

Keski-Suomi 32.80 30.90 32.12 27.82 21.67 23.83 19.70 18.86 25.96

Etelä-Pohjanmaa 29.31 33.87 33.17 28.98 21.60 25.23 19.44 18.70 26.29

Pohjanmaa 32.78 28.24 30.90 24.52 20.29 20.97 21.54 19.95 24.90

Keski-Pohjanmaa 33.97 34.28 26.63 25.99 22.37 23.03 20.01 21.99 26.03

Pohjois-Pohjanmaa 33.23 32.77 33.16 29.34 24.18 26.04 23.53 22.20 28.06

Kainuu 30.23 39.21 29.68 23.70 19.44 23.27 21.20 18.54 25.66

Lappi 35.84 36.19 32.23 28.42 25.35 27.67 23.80 23.37 29.11

Itä-Uusimaa 27.21 27.59 27.74 22.93 22.15 22.32 21.50 22.96 24.30

Ahvenanmaa 32.27 23.30 18.60 20.54 18.41 16.89 21.87 15.94 20.98

STD 3.79 4.59 4.43 3.82 3.60 3.90 3.08 3.75

AVG 32.94 33.42 30.99 27.81 23.15 25.39 23.3 21.51

VCF 0.12 0.14 0.14 0.14 0.16 0.15 0.13 0.17

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.
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Table 8. Worker outflow rate into unemployment in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 1.41 6.18 7.42 8.58 5.08 4.73 4.41 2.99 5.10

Varsinais-Suomi 2.38 6.81 8.37 11.36 5.07 5.13 6.02 3.77 6.11

Satakunta 2.77 6.20 7.17 9.65 4.75 5.74 7.42 4.47 6.02

Kanta-Häme 2.27 6.42 8.64 10.11 5.10 5.97 6.21 3.94 6.08

Pirkanmaa 2.74 7.05 7.15 10.18 5.01 5.12 6.16 3.84 5.91

Päijät-Häme 2.55 5.90 7.15 11.74 5.82 5.75 6.53 4.39 6.23

Kymenlaakso 2.76 5.25 5.35 9.75 4.57 4.92 6.50 4.16 5.41

Etelä-Karjala 2.43 5.04 5.22 10.29 5.23 5.57 8.00 4.41 5.77

Etelä-Savo 2.09 4.18 4.74 12.58 6.16 6.95 6.74 5.00 6.06

Pohjois-Savo 2.67 4.91 5.13 11.26 6.01 6.20 6.71 4.82 5.96

Pohjois-Karjala 3.08 5.06 5.20 11.27 6.48 6.59 7.72 5.39 6.35

Keski-Suomi 2.77 5.46 6.48 11.67 6.35 6.47 6.33 4.50 6.25

Etelä-Pohjanmaa 2.99 4.98 6.34 13.96 5.61 6.42 5.96 3.97 6.28

Pohjanmaa 2.18 4.99 4.47 8.83 3.44 4.23 4.74 3.19 4.51

Keski-Pohjanmaa 2.15 4.86 4.28 12.61 5.62 7.05 5.98 4.24 5.85

Pohjois-Pohjanmaa 3.10 6.18 7.76 11.37 6.61 5.84 6.32 4.82 6.50

Kainuu 2.81 4.90 6.31 10.94 6.01 8.06 9.09 5.16 6.66

Lappi 3.63 6.82 8.39 13.49 7.88 7.94 7.89 6.31 7.79

Itä-Uusimaa 2.20 5.65 6.89 7.80 4.11 5.03 4.26 3.69 4.95

Ahvenanmaa 1.22 2.54 3.52 5.74 4.30 3.76 4.39 2.23 3.46

STD 0.56 1.29 1.77 1.97 1.07 1.09 1.23 0.87

AVG 2.62 5.77 6.65 11.17 5.73 6.14 6.66 4.46

VCF 0.21 0.22 0.27 0.18 0.19 0.18 0.18 0.20

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

6.3. Worker reallocation

In line with earlier observations, the measure of worker reallocation does not indicate

major changes in regional disparities from 1990 to 1997 (Table 9). The magnitude of

worker reallocation has been highest in Uusimaa, and the lowest worker reallocation rate

has been in the provinces of Ahvenanmaa, Itä-Uusimaa and Kymenlaakso. The results

also indicate that the worker reallocation rate was indeed procyclical from 1990 to 1997.
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Table 9. Worker reallocation rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 69.41 56.84 51.98 50.52 55.34 59.98 55.07 58.63 57.22

Varsinais-Suomi 61.40 51.62 47.74 49.08 54.85 53.30 48.60 52.48 52.38

Satakunta 53.52 48.83 48.31 39.81 47.23 44.20 40.88 42.35 45.64

Kanta-Häme 59.85 46.72 43.54 46.40 45.36 52.10 46.75 50.06 48.85

Pirkanmaa 64.65 51.89 46.30 45.98 48.43 50.04 43.43 45.95 49.58

Päijät-Häme 60.56 48.72 46.21 46.51 46.47 46.86 44.54 45.37 48.16

Kymenlaakso 54.69 48.20 43.83 45.73 42.84 50.45 44.31 41.36 46.43

Etelä-Karjala 59.66 50.99 44.63 43.63 44.90 52.04 48.67 44.89 48.68

Etelä-Savo 57.09 48.46 48.51 41.34 48.60 56.87 44.65 43.86 48.67

Pohjois-Savo 66.23 57.48 54.38 50.32 53.55 54.33 48.59 48.92 54.23

Pohjois-Karjala 58.80 50.70 44.04 43.62 47.83 51.47 42.19 42.23 47.61

Keski-Suomi 63.94 50.48 50.64 46.52 46.74 50.00 42.26 44.48 49.38

Etelä-Pohjanmaa 57.52 52.99 52.68 47.93 51.58 53.51 41.90 45.36 50.43

Pohjanmaa 63.69 45.57 50.62 42.26 44.85 44.59 48.33 45.78 48.21

Keski-Pohjanmaa 63.18 53.67 45.88 41.10 46.53 49.74 42.24 50.09 49.05

Pohjois-Pohjanmaa 62.17 54.15 55.31 51.81 52.87 58.50 50.36 53.44 54.83

Kainuu 55.40 57.35 56.47 40.15 44.84 43.34 38.93 47.03 47.94

Lappi 67.61 58.31 53.58 45.06 53.28 56.09 50.29 51.55 54.47

Itä-Uusimaa 55.12 44.03 46.29 39.12 48.44 41.79 45.46 48.84 46.14

Ahvenanmaa 61.38 42.02 39.95 34.36 37.17 36.12 38.33 38.05 40.92

STD 8.03 7.03 6.42 6.89 7.27 8.77 7.30 8.11

AVG 63.98 53.60 51.03 46.93 50.64 52.96 47.72 49.59

VCF 0.13 0.13 0.13 0.15 0.14 0.17 0.15 0.16

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

6.4. Churning

The elaboration of gross job and worker flows together delivers a complete picture of

labour demand adjustment in the regional labour markets of Finland. As noted earlier, the

so-called churning rate is also a natural measure of underlying structural change within

plants. The magnitude of structural change measured by the churning rate is high in Uusi-

maa compared with the other regions of Finland (Table 10). This means that the intensity

of structural change within plants is indeed high in Uusimaa, where the unemployment rate
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has been low with respect to the other provinces of Finland. In addition, there was a

sharp decline in the churning rate in all provinces during the great depression of the 1990s.

The level of the churning rate has been permanently lower since the great slump of the

early 1990s.

The high churning rate in Uusimaa can be explained by the high level of education of

workers, the diversity of the production structure, and the large geographical scope of

regional labour markets. In addition, migration from the rest of the country to Uusimaa

can give a boost to churning in Uusimaa, because most of the immigrants are young and

well-educated.18 In contrast, Kainuu has the lowest level of the churning rate, where the

unemployment rate has been highest among the regions of Finland during the past few

decades.

The results therefore support the view that one of the most important underlying structural

features that explain the high unemployment rate of Kainuu is the fact that structural change

does not “revitalize” the economic structure of the region enough. In fact, the recent

empirical investigation by Ilmakunnas, Maliranta and Vainiomäki (1999) indicates that a

rise in the churning rate gives a boost to the productivity at the establishment level after

controlling for other key factors (such as the education of workers) that affect the

productivity of establishments. This observation is in line with productivity measures based

on regional GDP data that indicate that labour productivity is indeed higher in Uusimaa

with respect to the other provinces of Finland. In fact, an investigation of regional disparities

in labour productivity by Maliranta (1997) indicates that the level of productivity in Uusi-

maa is much higher compared with the other regions of Finland after controlling for other

key factors. Thus, it can be argued that the underlying disparities in churning rates is one

of the missing pieces of the productivity puzzle of Finnish regions.
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Table 10. Churning rate in the regions of Finland.

1990 1991 1992 1993 1994 1995 1996 1997 AVG

Uusimaa 34.24 24.69 21.08 20.32 23.55 27.85 26.59 27.51 25.73

Varsinais-Suomi 27.16 20.60 17.76 18.47 22.05 21.27 20.74 24.54 21.57

Satakunta 23.42 18.08 16.02 15.74 17.55 20.42 18.46 20.51 18.78

Kanta-Häme 27.43 18.69 15.29 18.21 18.55 18.66 19.78 22.37 19.87

Pirkanmaa 25.71 18.72 16.78 16.37 19.18 21.08 18.80 21.15 19.72

Päijät-Häme 27.04 20.01 16.20 16.46 20.44 20.93 19.66 20.33 20.13

Kymenlaakso 24.30 19.01 15.71 16.84 18.48 18.98 19.67 19.97 19.12

Etelä-Karjala 24.60 16.74 14.55 14.77 15.79 21.35 19.72 19.65 18.40

Etelä-Savo 24.63 17.30 15.22 14.75 17.46 18.86 17.43 18.72 18.05

Pohjois-Savo 31.64 24.69 20.63 20.73 21.82 23.02 18.21 19.52 22.53

Pohjois-Karjala 26.97 17.75 15.18 14.26 19.72 17.66 16.28 18.21 18.25

Keski-Suomi 26.25 20.45 16.17 18.11 19.09 19.69 19.38 20.09 19.90

Etelä-Pohjanmaa 23.10 18.15 16.98 16.16 18.57 18.54 17.07 18.38 18.37

Pohjanmaa 28.66 15.97 18.40 13.24 15.76 17.83 21.43 18.63 18.74

Keski-Pohjanmaa 26.36 19.76 16.07 13.53 18.20 18.44 19.37 18.29 18.75

Pohjois-Pohjanmaa 25.92 20.54 20.51 20.16 19.30 20.23 20.53 22.65 21.23

Kainuu 24.82 16.21 16.73 13.85 18.77 15.86 15.75 18.45 17.56

Lappi 25.92 21.68 16.57 16.10 20.84 20.20 20.32 21.89 20.44

Itä-Uusimaa 25.66 19.84 17.08 13.47 21.02 16.79 16.60 20.91 18.92

Ahvenanmaa 28.53 21.70 17.07 16.64 19.57 21.97 18.07 20.00 20.44

STD 4.59 3.67 2.99 3.32 3.21 4.27 4.00 4.09

AVG 28.06 20.59 17.92 17.31 20.32 21.11 20.28 21.74

VCF 0.16 0.18 0.17 0.19 0.16 0.20 0.20 0.19

“STD” refers to employment-weighted standard deviation, “AVG” refers to employment-
weighted average and “VCF” refers to employment-weighted variation coefficient.

7. The elements of gross job and worker flows

This section separates the genuine regional elements in the measures of gross job and

worker flows from the effects of years and industry-structure in the Finnish regions. The

ANOVA is based on the 2-digit standard industry classification that includes 46 industries

in twenty provinces of Finland over the period from 1990 to 1997. The results from the

employment-weighted regressions in which the regional measures of gross job and worker

flows along with the net rate of employment change are explained by dummy variables

that are attached to years, industries and regions are summarized in Table 11. Several
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interesting conclusions can be drawn from these regressions. The dummy variables can

explain from 35 up to 63% of the total variation of gross job and worker flows across

regions, years and industries. The dummy variables can explain 38% of the net employment

change in the Finnish regions, which is close to the results concerning the measures of

gross job and worker flows.

Table 11. The results from employment-weighted regressions that evaluate and decompose

the effects of years, industries and regions to the regional measures of gross job and

worker flows in Finland.

JC JD NET EJR WIF WIFU WOF WOFU CF

R2 35.0 39.8 37.7 39.0 50.6 63.0 49.3 61.3 54.7

Decomposition:

Years 35.3 38.0 79.5 13.8 30.4 48.1 23.2 30.6 22.1

Industries 62.7 60.5 20.0 83.5 66.0 48.1 73.8 66.8 64.9

Regions 2.0 1.5 0.4 2.7 3.6 3.8 3.0 2.6 13.1

R2  refers to the sum of squares of the model (in which the regional measure of gross job

and worker flow is explained by dummy variables attached to years, industries and regions

by applying the 2-digit standard industry classification) divided by the total sum of squares.

The following rows decompose the explained part of the variation in the measure of gross

and worker flow to elements.

The decomposition of the explained variation (i.e. the sum of squares) into variation from

years, from industry structure and from regions in gross job and worker flows provides

additional patterns. Remembering the extreme volatility of economic activity from 1990 to

1997 in the Finnish economy, it is not a great surprise at all that an important part (80%) of

the explained variation in net growth rates can be attributed to years. Also, industry structures

have been subject to changes, indicated by the fact that divergence in employment growth

rates across industries constitutes one fifth of the explained variation. Regional differences,

on the other hand, have a minor role to play when one is explaining employment growth.

However, there are many differences in the intensity of intra-industry restructuring, which

is best indicated by the high share of the explained variation (84%) of EJR attributable to
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industry dummies.19 Differences in EJR across regions are somewhat larger than in the

case of net growth rates in relative terms, but still quite small. It is worth noting that, in

contrast to other indicators of labour market dynamics, a significant proportion (13%) of

the explained variation in the churning rates can be ascribed to regional effects as distinct

from industry or year effects.

All in all, the regression results indicate that the underlying regional elements are minor

with respect to the effects arising from years and industry structure, but despite this fact

there are also some genuine regional elements in gross job and worker flows in Finland.

The role of these genuine regional elements is most important in the case of the churning

rate.

These regression results also shed light on some specific issues of regional labour markets

in Finland.20 Before the industry-structure of the Finnish regions has been taken into

account, the net rate of employment change is lowest in the provinces of Lappi, Pohjois-

Karjala, Etelä-Savo, Pohjois-Savo and Päijät-Häme (see also Tables 1 and 2). This

feature is reflected in the high unemployment rate of these provinces (see Appendix). In

contrast, the net rate of employment change is highest in the province of Pohjois-Pohjan-

maa, Uusimaa and Varsinais-Suomi. However, a striking finding of these regression results

is that, after taking into account the industry structure of the regions, the regional disparities

in the net employment changes vanish almost completely. In fact, the results indicate that

only the province of Lappi has had significantly poorer net employment growth than others,

when the industry structure is controlled. The provinces of Uusimaa and Pohjois-Pohjan-

maa remain only major positive outliers. In other words, the differences in net employment

growth rates between regions in the period from 1990 to 1997 can be reduced mainly to

the differences in the industry structures of the regions.

Regression analysis, however, reveals that a large share of the differences in gross job

and worker flows that were described in the earlier parts of this study cannot be explained

by the industry-structure of the Finnish regions. For instance, worker outflow into

unemployment as well as worker inflow from unemployment has been particularly high in

Lappi. Controls for industry structure even reinforce this conclusion. Some other provinces

have also relatively high unemployment flows that cannot be explained by industry-

structures. They include Pohjois-Pohjanmaa and Kainuu in Northern Finland, for example.

In addition, the regression results with the industry controls confirm the earlier finding that

the churning rate has indeed been low in the eastern parts of Finland, especially in the

province of Kainuu.
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8. Conclusions

The magnitude of gross job and worker flows is large, relative to net employment change

in the Finnish economy from the regional point of view. This observation corresponds to

the first so-called basic fact in the literature on gross job and worker flows. This means

that there is a great deal of gross job creation in the declining regions with a high average

unemployment rate in Eastern and Northern Finland. In addition, there is a great amount

of gross job destruction in the growing regions with low average unemployment in Sout-

hern Finland. The earlier empirical literature on the Finnish regional labour markets has

been totally silent about this underlying dynamics at the establishment level of the economy.

Thus, this study provided extensive evidence for the view that stresses the enormous

heterogeneity of regional labour market adjustment in Finland in contrast to the earlier

literature that has been focused solely on (net) employment changes.

The gross job reallocation rate has not been countercyclical by using establishment-level

data from the provinces of Finland. This observation is not in line with the established

“basic facts” of the literature on gross job and worker flows. One explanation is that the

establishment-level data of this study includes a number of non-manufacturing industries.21

In addition, the extreme depression of the 1990s caused a sharp crash in gross job creation

rates across the Finnish regions. The fluctuation of worker reallocation has been procyclical

in the Finnish regions over the period of investigation as in a number of other countries. In

addition, job reallocation is a large part of total worker reallocation in the Finnish regions.

The elaboration of gross job and worker flows reveals a number of regional patterns that

are impossible to detect by focusing solely on (net) employment changes. These patterns

of gross job and worker flows emerge despite the presence of the same institutional

characteristics (including labour market regulations) across regions in Finland. However,

there are distinct regional differencies, for example, in the intensity of active labour mar-

ket measures. In particular, there is no solid evidence at all for the widely held view that

the job creation rate is, on average, lower in Eastern and Northern Finland, where the

unemployment rate has been much higher than in Southern Finland during the past few

decades.

The rapid rise in regional unemployment rate disparities during the slump of the early

1990s (from 1991 to 1993) can be explained by the sharp rise in the regional disparities

in job destruction rates and in separation rates of workers. In contrast, during the slump

of the 1990s, there was a decline in regional disparities in job creation rates and in hiring

rates of workers. The highest level of job destruction at the bottom of the slump was in
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the provinces of Eastern and Northern Finland. In fact, in 1991 almost a third of the jobs

in the selected industries of this study were destroyed in the province of Kainuu. In contrast

to the adjustment of labour markets in the slump of the early 1990s, during the recovery

of the economy (from 1994 to 1997), there has been a decline in the regional disparities

in job destruction rates and in separation rates of workers, but a rise in the regional

disparities of job creation rates and hiring rates of workers.

An explanation of this regional concentration of job destruction during the slump of the

early 1990s is the presence of the fatter left-hand tail of low-productivity jobs in Eastern

and Northern Finland. Thus, the extreme economic slowdown of the early 1990s that hit

all regions of Finland caused perhaps a more intensive time of “cleansing” in Eastern and

Northern Finland compared with Southern Finland, outlined in the model by Caballero

and Hammour (1994), when outdated or unprofitable techniques were pruned out of the

production system. Findings about the concentration of job creation, in turn, suggests that

jobs destroyed during the slump are disproportionally reallocated during the recovery to

regions that have favourable conditions for job creation. Those factors are likely to include

a skilled labour force and technological spillovers from surrounding firms that are fuelled

by agglomeration, to list the two most obvious candidates. In fact, Maliranta (2001) has

argued that job destruction in low and job creation in high productivity plants have positively

contributed the aggregate productivity of Finnish manufacturing since the late 1980s. These

empirical findings obtained are in keeping with the conjecture that this productivity-

enhancing restructuring at the plant level has had an interesting regional dimension.

There are interesting differences in the adjustment of labour demand during the great

slump of the early 1990s. For example, the rapid rise in unemployment in Kainuu can be

explained by a rise in the separation rate and a decline in the hiring rate during the great

depression in Finland. In contrast, during the same period there was no rise at all in the

separation rate in the province of Uusimaa, which constitutes the core of economic activity

in Finland. This means that the rise in the unemployment rate in Uusimaa can be explained

by a decline in the hiring rate, which, from the point of view of the province, is a less

painful mechanism to adjust the labour demand than a rise in the separation rate.

The magnitude of structural change measured by the churning rate is high in Uusimaa

compared with the other provinces of Finland. This means that the intensity of structural

change within plants is indeed high in Uusimaa, where the unemployment rate has been

low with respect to the other regions of Finland. On the other hand, Kainuu has the

lowest level of the churning rate, and the unemployment rate has been highest during the

past few decades. This observation is in line with the matching models in the tradition by
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Mortensen and Pissarides (1994), according to which the high level of churning (i.e.

excess worker reallocation) is a manifestation of an intensive matching process, which

eventually delivers a lower equilibrium unemployment rate. The regression results indicate

that these differences cannot be reduced to the industry structure of the regions. Thus, the

results support the view that one of the most important underlying structural features that

explain the high unemployment rate of Kainuu is the fact that the structural change within

plants does not “revitalize” the economic structure of the region enough.

There are genuine regional elements in gross job and worker flows after taking account of

the variation of these measures from years and from industry structure despite the fact

that the extreme volatility of economic activity over the period of the investigation means

that much of the explained variation in gross job and worker flows can be attributed to

years (and also to industries). The role of these genuine regional elements is most important

in the case of the churning rate. In particular, the patterns of gross job and worker flows

that were characterized in this study cannot be explained by the industry structure of the

Finnish regions. In contrast, the regional differences in net employment growth rates in the

period from 1990 to 1997 can be reduced mainly to the differences in the industry structures

of the regions.
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Appendix

Selected background statistics for the provinces of Finland (NUTS3).

Uusimaa 32.79 8.9 0.7 14.8 5.7 28.4 27.5 23.0

Varsinais-Suomi 9.00 10.4 4.9 26.0 6.8 20.8 17.7 23.9

Satakunta 4.71 13.1 6.4 28.9 6.0 19.9 15.5 23.3

Kanta-Häme 2.89 11.3 6.0 24.7 6.5 19.7 17.2 26.0

Pirkanmaa 8.86 12.7 3.4 27.9 6.1 20.0 18.4 24.2

Päijät-Häme 4.15 14.2 4.4 28.0 6.8 20.9 17.2 22.7

Kymenlaakso 3.85 12.7 5.4 23.8 6.8 23.4 16.5 24.1

Etelä-Karjala 2.66 12.7 6.3 24.7 6.7 21.6 16.7 24.1

Etelä-Savo 2.31 13.2 11.8 17.7 5.9 20.1 15.9 28.6

Pohjois-Savo 3.73 13.8 9.5 18.2 5.3 19.7 18.3 29.1

Pohjois-Karjala 2.25 15.6 9.3 20.0 5.6 18.9 16.6 29.5

Keski-Suomi 4.09 14.7 6.3 23.4 6.2 18.5 18.5 27.1

Etelä-Pohjanmaa 2.84 12.3 12.8 23.1 5.9 19.7 14.3 24.3

Pohjanmaa 3.19 9.3 8.9 26.5 4.9 18.2 15.9 25.6

Keski-Pohjanmaa 1.07 11.7 12.5 20.2 6.3 20.2 15.4 25.4

Pohjois-Pohjanmaa 5.36 14.1 6.9 24.1 6.2 19.2 16.9 26.8

Kainuu 1.14 17.7 9.4 16.8 5.5 19.4 18.1 30.7

Lappi 2.67 17.2 6.3 16.4 6.3 22.1 18.3 30.7

Itä-Uusimaa 1.68 8.2 6.0 28.4 7.8 19.4 16.7 21.8

Ahvenanmaa 0.72 2.7 4.7 8.7 5.4 43.0 15.4 22.8

*This column refers to the average share of employment in the province from 1988 to 1997

with respect to the whole Finnish economy. (These calculations by authors cover the selected

industries of this study.)

**This column refers to the average unemployment rate from 1990 to 1999 (Source: Statistics

Finland).

***The following columns about the employment shares of the main sectors in the Finnish

provinces (NUTS3) are based on the situation in 2000. The primary sectors cover agriculture,

forestry and fishing (A; B). (Source: Statistics Finland).
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1 Davis and Haltiwanger (1999) provide a summary of the literature and a discussion about
various measurement and conceptual differences that hamper available comparisions of
gross job and worker flows across countries.

2 For example, Nickell (1998) provides some evidence for this view.

3 Kangasharju and Pehkonen (2001) provide a recent analysis of growth and employment
in the Finnish regions. Böckerman (2000) provides a summary of the literature.

4 Caballero and Hammour (2000) stress the dynamic and the cumulative nature of
restructuring in the economies.

5 An important feature of the measures of job creation and destruction is fact that all jobs
are considered to be equal. In other words, these measures do not take into account the
underlying quality of jobs that are created and destroyed in the Finnish regions.

6 Davis and Haltiwanger (1999) provide a list of “basic facts” of the literature on reallocation
with additional references. Burda and Wyplosz (1994) provide empirical evidence on the
magnitude of gross job and worker flows in Europe.

7 Ramey and Shapiro (1998) provide a number of interesting case studies on the fact that
reallocation can be very costly to the local economy. For example, they find by using information
on auction values that in the case of the closure of a Californian aerospace plant, the equipment
resale prices averaged only 35 percent of net-of-depreciation purchase values.

8 However, Eberts and Montgomery (1995) provide an analysis of job creation and destruction
for the U.S. states. A major finding of the study is that over time employment fluctuations
are associated primarily with job destruction, but across regions employment differences
are associated more with job creation. In addition, Devereux, Griffith and Simpson (1999)
provide regional measures of job creation and destruction for the UK from the point of
view of agglomeration.

9 The data covers the period from 1987 to 1997. Linking employees to plants is a laborious
and challenging task to do and it seems that in the first two or three years, when the
Employment Statistics system was under construction, links were not always perfect.
Consequently, worker and job flows derived from this data source may be somewhat biased
upward in these years. Indeed, a comparison of job flows with Business Register data
suggests that job creation and destruction rates are to some degree higher in Employment
Statistics up to the year 1990, but henceforth these rates are closely in agreement with
each other between two data sources (see Ilmakunnas and Maliranta 2000b). The inclusion
of the years 1988 and 1989 may thus yield a spurious view about the downward trend in the
job reallocation rate.

10 Romppanen (1974) provides an early investigation into gross job flows in the Finnish
economy. The study covers manufacturing industries and it is based on Industrial Statistics.
The study also provides some regional measures of gross job creation and destruction.
However, a comparision of these results with the ones reported in the following sections of
this study is not directly possible, because Romppanen (1974) has calculated the rates of
gross job creation and destruction simply by dividing t-1 employment. In addition, the regions
investigated by Romppanen (1974) are not the same ones as in this study.

11 The applied definition of the non-farming business sector excluding social and personal
services is, in detail, as follows: mining (C), manufacturing (D), energy etc. (E), construction
(F), trade (G), hotels and restaurants (H), transportation etc. (I), finance (J), and real
estate, business services etc. (K). This means that agriculture, forestry and fishing (A; B),
public administration (L), education (M), health and social work (N), other social and personal
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services (O), international organizations (Q), and industry unknown (X) are exluded from
the evaluation of the regional gross job and worker flows. Ilmakunnas, Maliranta and Vainio-
mäki (1999) contains a more detailed elaboration of the applied data. In addition, Ilmakunnas
and Maliranta (2001, 3–4) provide a discussion of the establishment-level data.

12 Ilmakunnas, Maliranta and Vainiomäki (1999) provide a detailed illustration of linkage
procedures in the case of Finnish manufacturing industries.

13 This estimate is somewhat sensitive to the applied source of calculations. Business registers
in Finland cover even the smallest establishments. A part of the entry and the exit of
establishments is masked due to the fact exits of establishments also happen between the
measurement points of the data and employment is measured as an average in business
registers.

14 Honkapohja and Koskela (1999) provide a detailed analysis of the great slump of the
early 1990s in Finland.

15 The fundamental tradeoff in the model by Davis and Haltiwanger (1990) is that a drop in
present consumption due to reallocation activity delivers a rise in future consumption. In
other words, in a recession, it is more valuable to invest in reallocation, which is an essential
part of solid long-term growth. Thus, the structural change in the economy will be more
intensive during recessions. This means that in terms of gross job flows, economic slowdowns
are times of large job destruction and a mild decline in job creation.

16 Ilmakunnas and Maliranta (2000a) conclude that the volatility of the hiring rate was
stronger than the volatility of the separation rate during the great depression of the early
1990s in the Finnish economy. The observation is in line with a recent study using French
establishment-level data by Abowd, Corbel and Kramarz (1999), which concludes that the
adjustment of employment is made primarily by reducing hires, not by changing the separation
rates.

17 The allocation of active labour market measures is indeed heavily concentrated in Eastern
and Northern Finland. The strong regional correlation of WIFU and WOFU can emerge at
least for three reasons. The first reason is that the heavy doses of active labour market
measures can displace other employees into the pool of unemployed persons. The second
reason is that the allocation of active labour market measures can create a great number of
various short-term contracts that generate the high level of worker flows into and out of
unemployment. The third reason is that the during the 1990s it was possible to use active
labour market measures to renew unemployment benefits that were tied to past wages.

18 A related study, by Böckerman and Piekkola (2001), finds that the churning rate is higher
for employees with a higher university education compared with employees with only basic
education. The churning rate is also higher for the young employees of the Finnish economy.

19 This finding may reflect the fact that the amount of intra-industry heterogeneity varies
across industries identified in the classification scheme that is applied here. It contains
industries whose plants are relatively homogeneous in the sense that the industry is specialised
in the production of few types of products. Some other industries, on the other hand, are
characterised by large product variety and heterogenous plants specialised in the production
of different products. Divergence in the employment growth among plants can be expected
to be higher when plants operate different markets.

20 The detailed results from these regressions are available upon request from the authors.

21 In particular, a survey of the literature by Davis and Haltiwanger (1999) indicates that
manufacturing industries tend to exhibit greater volatility of job destruction relative to job
creation than non-manufacturing industries.
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Introduction

Regional labour markets have gained a growing interest in Finland. The reason is that

there has been a rapid rise in the regional disparities in unemployment rates as part of the

export-led recovery from the great slump of the early 1990s (see, for example, Pehkonen

and Tervo 1998; Tervo 1998). As a consequence of this development, the regional

unemployment disparities across the twenty Finnish provinces measured by the standard

deviation of unemployment rates were approximately four times higher in 1997 compared

with the situation before the great slump of the early 1990s.1

Despite the apparent importance of regional labour markets, detailed empirical studies

that aim to relate the regional unemployment disparities to the underlying economic

fundamentals in Finland have not been available. In particular, the existing empirical

studies exclude an evaluation of the impact of restructuring in terms of gross flows of

jobs and workers on the regional unemployment rates.2 This notion seems to extend to

the whole of the literature on regional unemployment disparities (see, for example, Elhorst

2003).

Regional economies are in a state of continuous turbulence. The continuous reallocation

and the reorganization of scarce resources culminate in the functioning of labour markets,

where the reallocation of resources takes the form of gross job flows (i.e. job creation

and destruction), and gross worker flows (i.e. hirings and separations of workers) (see,

for example, Davis and Haltiwanger 1999). The reorganization view of regional labour

markets underlines the stylized feature that the pool of available jobs is not stagnant over

time. This restructuring at the plant level of the regions is most likely linked to the regional

unemployment problem.

This empirical study aims, therefore, to relate the regional unemployment disparities to

the economic fundamentals in Finland. Along with the conventional economic fundamentals

suggested by the available empirical literature on regional unemployment disparities, the

study considers the internal turnover in the regional labour markets measured by gross

job and worker flows based on the establishment-level dynamics of labour-demand

adjustment. In addition, the study includes an elaboration of the turnover between regional

labour markets measured by gross migration flows on the regional unemployment rates.3

By doing this, the study fills an important gap in the literature on regional labour markets

in Finland and provides detailed empirical evidence for the importance of restructuring

from the regional perspective.
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The rest of the study is organized as follows. The second section provides the definitions

of gross flows of jobs and workers. The third section provides a survey of the literature

that has analyzed the connection of restructuring and unemployment from the regional

perspective. The fourth section provides a theoretical background and motivation for the

role of restructuring based on gross flows of jobs and workers. The fifth section of the

study includes a description of the linked data that is used to address the determination of

the unemployment rate in the Finnish regions. The sixth section reports the results and the

last section concludes.

Gross flows of jobs and workers

The gross flows of jobs and workers are measured as the number of jobs created or

destroyed or workers moving in and out of establishments (i.e. hirings and separations of

workers) (see Davis, Haltiwanger and Schuh 1996). This means that the measure of the

job creation rate is calculated as follows:

                                   +JCt = ∑i∆Eit / ((∑i Eit + ∑ i Ei, t-1) /2), (1)

where E denotes employment in plant i year t and the superscript “+” refers to positive

changes. To convert time-t job flow measures to rates, job creation and destruction are

divided by the average of employment at t and t-1 in order to achieve technical advantages

over more conventional growth rate measures.4

The measure of the job destruction rate is calculated as follows:

                                        -
JDt =  ∑i∆Eit  / ((∑ i Eit + ∑ i Ei, t-1) /2) (2)

Thus, the job destruction rate is defined as the absolute value of the sum of negative

employment changes, divided by the average number of employees. The superscript “-”

refers to negative changes. Appendix 1 provides an example of the calculation of regional

gross flows of jobs.5

The definitions of job creation and destruction mean that the net rate of change of

employment (NET) is simply the difference of the measures of job creation and destruction:

 NETt = JCt - JDt (3)



112

The sum of job creation and destruction rates is called the gross job reallocation rate

(JR):

JRt = JCt + JDt                  (4)

The excess job reallocation rate (EJR) equals (gross) job reallocation minus the absolute

value of the net employment change:

EJRt = JRt  - NETt           (5)

This means that the excess job reallocation rate is an index of simultaneous gross job

creation and destruction. Caballero (1998) notes that, for this reason, it is appropriate to

measure the magnitude of restructuring by the excess reallocation rate. In other words,

so-called excess job reallocation provides a coherent measure of structural change or

restructuring among the plants of the regions. In addition, it is a natural measure of

heterogeneity in the plant-level employment outcome among plants. If excess job

reallocation is above zero, then the magnitude of gross job reallocation is above what has

been necessary to accommodate the net employment changes of regional labour markets.6

The excess job reallocation rate is, therefore, a measure that captures the internal

reorganization of the regions. The novelty of the following empirical investigation is that

the turnover between regional labour markets is measured in the same way as the rate of

excess job reallocation. This means that the applied measure of external turnover is based

on the notion that the magnitude of simultaneous gross migration flows is an appropriate

measure for the intensiveness of reorganization across regional labour markets.

Comparison of information in two consecutive years can be used for calculating the number

of employees who have entered a plant during the year and are still working at the same

plant. The sum of these employees over all plants is worker inflow, or hiring. It is also

possible to identify those employees who are no longer working at a plant. This means

that the sum of these employees is worker outflow, or separation.

Dividing the worker inflow and outflow in a period of time by the average of employment

in periods t and t-1 delivers the worker inflow rate (WIF) and the worker outflow rate

(WOF). The difference between WIF and WOF is the net rate of change in employment:

NETt = WIFt - WOFt                   (6)
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The worker flow rate (WF) is simply the sum of the hiring (WIF) and separation (WOF)

rates. In addition, the so-called churning rate (CF) can be defined as follows:

CFt = WFt - JRt                   (7)

These definitions mean that the churning rate ties worker flows and job flows together

and, therefore, completes the picture of the dynamics of labour adjustment at the

establishment level. In particular, the churning rate is an appropriate measure of the internal

reorganization of the regional labour markets, because the measure captures the fact that

the available vacancies of regional labour markets are subject to various idiosyncratic

shocks within plants. This is due to the comparision of worker flows with job flows. The

churning rate can indeed be called the “excess worker turnover rate”. Thus, an increase in

the rate of churning means that there is more reshuffling by workers that is not directly

related to job creation and destruction.

Previous related studies

Naturally, there have been a great number of earlier empirical studies on the nature and

consequences of the so-called structural change on the levels of employment and

unemployment. Those studies heavily emphasize the notion that the reallocation of labour

resources is one of the most important sources of unemployment. Restructuring is typically

associated with shifts in the shares of industries or certain components of labour demand.

In particular, Lilien (1982) documented a strong, positive time-series relationship between

aggregate unemployment and the cross-industry dispersion of employment growth rates

as an indication of large-scale sectoral shifts of the U.S. economy. Afterwards, Abraham

and Katz (1986) questioned this interpretation of the correlation.7

However, the available empirical applications based on the tradition started by Lilien

(1982) tend to apply aggregate data. In addition, the number of empirical studies that

look at restructuring and employment from the regional perspective is limited. The main

conclusion of the existing literature is that an increase in the rate of labour reallocation is

also a source of regional unemployment. However, the literature has certainly not stressed

the issue of restructuring by applying the concepts of gross flows of jobs and workers

that can be used to capture structural change at the plant level of the regions.

The existing literature can be summarized in a nutshell as follows. Holzer (1991) pays

attention to restructuring in connection with regional unemployment. The study analyzes
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the effects of demand shifts within and between local labour markets on employment and

unemployment outcomes. The study is based on sales growth data at the firm or industry

level in the U.S. states. The key finding of the study is that demand shifts between local

areas account for large fractions of the observed variation in the unemployment and

employment levels. Samsom (1994) considers the role of demand shifts in the determination

of regional disparities of unemployment in Canada. The study is based on the shifts of the

Beveridge curves and it applies quarterly data on the vacancy rates and the unemployment

rates in the Canadian provinces. The study shows that the reallocation of labour resources

tends to yield an increase in the unemployment rates and the vacancy rates.

In particular, Hyclak (1996) has applied the measures of gross flows in the investigation

of restructuring by using data from 200 U.S. metropolitan areas. The measures of

restructuring include job reallocation. The evidence is, therefore, based on the measures

of gross job creation and destruction. However, Hyclak (1996) does not measure the

magnitude of restructuring by using the excess job reallocation rate. In addition, the study

does not pay attention at all to gross flows of workers. The evidence is limited to

manufacturing firms. Hyclak (1996) discovers empirical evidence for the notion that

structural changes in labour demand have played an important role in increasing the U.S.

urban unemployment rates in the first half of the 1980s. In contrast, the following empirical

investigation that applies data from the Finnish regions provides a different perspective on

the role of restructuring in the determination of unemployment rates. The turnover between

regional labour markets is captured by using the measures of gross flows of migration,

and the investigation of the Finnish case covers all regions of the country.

Theoretical underpinnings

The creation and destruction of jobs require workers to switch employers and to shuffle

between employment and joblessness. This means that unemployed workers are in a

state of reallocation. Reallocation of resources is indeed essential for the growth of modern

economies. Caballero and Hammour (1994) stress that restructuring of labour resources

is associated at the plant level of the economy with the adaptation of technology. In

particular, Caballero and Hammour (1994) argue that the newest technology can be

obtained only by creating new jobs, and the adoption of superior new technology requires

the destruction of old relationships. Under this perspective cyclical variation in job creation

and destruction is tightly linked to technological advance and obsolescence. This means

that restructuring by means of gross flows of jobs and workers revitalizes the economy.9

Moreover, Contini and Revelli (1997) argue that the underlying movements of jobs and
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workers are tightly connected via the so-called “vacancy chain”. This mechanism means

that the hiring of a worker who is employed in another firm launches a whole sequence of

separations and hirings and, thereby, adjustment of jobs and workers at the establishment

level of the regions. This adjustment cannot be captured in detail by applying solely the

measure of the net rate of employment change. In particular, this adjustment of labour

demand can eventually cause large cumulative effects on employment and unemployment.

In addition, Acemoglu (2002) argues that churning is associated with the adaptation of

new vintages of technology. Technological progress at the plant-level of the regions provides

employment opportunities. In a nutshell, these features of economic progress mean that

the impact of restructuring at the plant level on unemployment is an empirical matter.

The data

Finland is divided into 85 sub-regions (the so-called NUTS-4 level in the European Uni-

on), the borders of which follow those of commuting districts quite closely. The yearly

observations cover the period from 1989 to 1996. The variables that are used to explain

regional unemployment rates can be divided into four broad categories. Thus, there are

variables that characterize (i) the industry structure of the regions, (ii) the structure of

labour force and gross migration flows, (iii) the intensity of restructuring at the establishment

level of the regions, and (iv) macroeconomic evolution of the Finnish economy during the

period of the investigation. In addition, there are selected additional regional variables

that include the productivity of the Finnish regions. The motivation for these variables

directly arises from the existing empirical studies that have investigated the determination

of the regional unemployment problem (see Elhorst 2003). Table 1 contains a description

of the variables and Appendix 2 provides selected descriptive statistics.
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Table 1. The description of the applied variables.

Variable Definition/measurement

UN The number of unemployed in region i / labour force in region i (i.e. unemploy-
ment is measured as fractions. For example, 34-percent unemployment is
represented as 0.34)

a. The measures of industry structure:
AGRI Value added by agriculture in region i / GDP in region i (reference)
MANU Value added by manufacturing industries in region i / GDP in region i
META Value added by metal industries in region i / GDP in region i
ELEC Value added by electronics in region i / GDP in region i
SERV Value added by private services in region i / GDP in region i
PUBL Value added by public sector in region i / GDP in region i
HIGH Value added by high-tech manufacturing in region i / GDP in region i
HISE Value added by high-tech services in region i / GDP in region i

b. The measures of labour force and gross migration flows:
AGED The number of employees aged from 55 to 65+ in labour force in region

i / labour force in region i
UNSK The number of employees with basic education only in labour force in region

i / labour force in region i
DENS The number of employees in region i divided by surface area in region i (km2)
MIG1 Gross inward migration of employees with higher university degrees to region

i / gross inward migration of employees (total) to region i
MIG2 (Gross inward migration to region i + gross outward migration from region i)

–  gross inward migration to region i – gross outward migration from i  divided
by average population in region i. Thus, MIG2 is an index of simultaneous
gross inward and outward migration.

c. The measures of restructuring at the establishment level of the regions:
EJR The excess job reallocation rate in region i
CF The churning rate in region i

d. The additional regional variables:
PROD Value added in region i divided by average population in region i
DEBT Long-term municipal debt held in region i divided by average population in

region i

e. The macroeconomic indicators:
TERM Terms of trade (export price index divided by import price index) (Source:

 Statistics Finland)
REAL Real average lending rate by the Finnish banks (deflated by production price

index) (Source: Bank of Finland and Statistics Finland)
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The variables that characterize the industry structure and the properties of the labour

force (including gross migration flows) across regions are collected by using aggregate

data from Statistics Finland. The measurement of regional gross job and worker flows is

based on large longitudinal data of employees during the period from 1988 to 1996 (see

Böckerman and Maliranta 2001). This kind of data is indeed rarely available for the

elaboration of regional dynamics. For instance, it is not at all possible to calculate gross

flows of workers at the state level of the U.S. economy (see Shimer 2001). The applied

measures of gross job and worker flows cover the non-farming business sector of the

Finnish economy excluding social and personal services, which includes more than 1.1

million employees in about 100 000 plants.

The following evaluation of regional labour markets in Finland is based on this linked

panel data set that is created by matching the conventional economic fundamentals with

the measures based on gross job and worker flows of the regions. The business cycle

movements of the Finnish economy are captured by including the key macroeconomic

indicators. However, the inclusion of year dummies instead of the macroeconomic indicators

yields the same results as the ones reported in the following section of this study (i.e.

Table 3 and Appendix 3), because the coefficients of the macroeconomic variables are

estimated by using time-series variation only in the following regression models.

Based on the applied data, regional disparities are definitely sharp in Finland. Figure 1

provides the Kernel density estimates for the distribution of the unemployment rate for

the year 1991 (i.e. the bottom of the great slump of the early 1990s) and the year 1996.10

The figure reveals that there have not been major changes in the shape of the distributions

of the unemployment rates across the Finnish regions despite the fact that there has been

a sharp increase in the average unemployment rate with a rise in the dispersion of the

unemployment rates at the same time. In particular, there is no empirical evidence for the

bipolarization of the underlying distribution of the regional unemployment rates during the

1990s. Figures 2 and 3 provide the distributions of the excess job reallocation rate and

the churning rate in 1991 and in 1996.11 There is evidently a great deal of variation in

these measures of restructuring. In particular, the excess job reallocation rate shows

procyclical movements. There is also a certain amount of persistence in the applied measures

of reallocation. In particular, the churning rate has been at a lower level in Eastern and

Northern Finland compared with Southern Finland over the period of investigation. In

contrast, the underlying regional disparities of the excess job reallocation rate have not

been as persistent as the churning rate. Table 2 provides the correlation coefficients between

the applied measures of restructuring and the unemployment rate. There seems to be

selected preliminary empirical evidence for the perspective that an intensive pace of
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restructuring at the plant level of the Finnish regions is associated with low levels of the

unemployment rate, which would be in conflict with the earlier empirical literature that has

heavily underlined the role of restructuring as an important source of the regional

unemployment problem.

Fig. 1. Kernel density estimates for the distribution of the unemployment rate in the Fin-

nish regions for the year 1991 and the year 1996.

Fig. 2. The distribution of the excess job reallocation rate across the Finnish regions in

1991 and 1996.
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Fig. 3. The distribution of the churning rate in the Finnish regions in 1991 and 1996.

Table 2. The correlation coefficients.

UN EJR CF MIG2

UN 1.00
EJR -0.25 1.00
CF -0.50 0.37 1.00

MIG2 0.04 0.09 0.12 1.00

Empirical strategy and the results

Since the linked panel data of the study cover all NUTS4 regions in Finland, the

determination of the regional unemployment rates can be captured by applying a fixed

effects model, as follows:

UNit = a + νi + b’Xit + eit                                                                    (8)

where i = 1,…,85; t = 1,…,8, and UN stands for the applied measure of the unemployment

rate. X is a vector of the conventional regional economic fundamentals and the measures
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of restructuring based on gross flows of jobs and workers. In addition, νi represents fixed

effects measure by the regional dummies and eit is a normally distributed error term.

The estimation results that are robust for the inclusion of the macroeconomic indicators

can be summarized as follows (Table 3). The high volume of simultaneous gross inward

and outward migration lowers the regional unemployment rate in Finland owing to more

efficient matching between employees and establishments. The measures of job and worker

turnover are indeed linked to the regional unemployment problem. In particular, the results

concerning structural change indicate that the high level of restructuring in terms of excess

job reallocation and churning lowers the unemployment rate. In other words, there is

empirical evidence for the notion that a high degree of simultaneous gross job creation

and destruction and excess worker turnover pushes down the unemployment rate in the

Finnish regions.
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Table 3. The results from the fixed effects model (dependent variable: UN).

Variables Coefficients t-statistics

Constant 1.1806** 16.30

MANU 0.0077 0.16
META 0.0073 0.17
ELEC -0.0944 -1.08
SERV 0.0386 0.56
PUBL 0.2147** 2.90
HIGH 0.0804 0.92
HISE -0.6440** -3.99

AGED 1.4910** 10.00
UNSK -1.3774** -21.18
DENS -0.0009** -2.04
MIG1 0.0161 0.40
MIG2 -1.2519** -8.13

EJR -0.0243** -2.15
CF -0.1103** -5.11

PROD -0.4956** -2.42
DEBT 0.0048** 5.39

TERM -0.0060** -18.81
REAL -0.0033** -8.57

R2 0.94

F(18,663) 595.53

Notes: ** (*) indicates that the parameter estimate is statistically significant at the 5 (10)
per cent significance level. The inclusion of year dummies instead of the macroeconomic
indicators (i.e. the variables TERM and REAL) produces the same results as the ones
reported in the table.

The empirical evidence, therefore, supports the perspective that restructuring at the

establishment level of the economy in terms of the so-called “creative destruction” by

Schumpeter (1942) seems to yield a decline in the regional unemployment rates in Fin-

land. These results differ from the earlier empirical studies that emphasize the role of
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restructuring as an important source of the regional unemployment problem. This means

that the measures that capture a plant-level adjustment of labour demand can indeed

provide an interesting perspective on the nature and the consequences of the underlying

reorganization of regional labour resources.

The rest of the estimation results from Table 3 can be summarized in a nutshell as follows.

The industry structure is not an important determinant of the regional unemployment rates.

However, the results support the view that a high share of the public sector pushes up the

unemployment rate. This result is in line with a simple correlation applying aggregate data

from the Finnish provinces, because the share of the public sector is higher in Eastern and

Northern Finland, where the unemployment rate has indeed been higher than in Southern

Finland during the past few decades. However, this feature does not necessary imply

strong policy conclusions, because the role of the industry structure in modelling the

determination of the unemployment rate across the Finnish regions is rather that of a

control variable. As Appendix 2 reveals, there is a large regional variation in the share of

subsectors of manufacturing industries (i.e. metal industries and electronics) across the

Finnish regions. However, there is no effect from these subsectors on regional

unemployment rates. An increase in the share of rapidly growing high-tech services pushes

down unemployment, owing to the labour-intensive character of these activities.13 In

addition, an increase in the share of so-called aged employees raises unemployment, but

an increase in the share of unskilled employees pushes down the unemployment rate.14

The result remains in the case where the share of unskilled employees is divided by the

average population. This seems to suggest that the so-called “discouraged worker effect”

is not behind the result that an increase in the share of unskilled employees pushes down

the unemployment rate. There is empirical evidence that an increase in the density of

economy activity leads to a decline in the unemployment rate. This effect is probably due

to the so-called thick market externalities via regional labour market pooling.15 A high

level of productivity lowers the unemployment rate. In contrast, a high level of public debt

held by municipalities leads to an increase in the unemployment rate. This effect is most

likely due to the fact that the high level of regional public debt tends to coincide with the

high level of taxation that depresses economic activity. Another possible interpretation of

the result is that a sluggish economic growth with an increase in unemployment yields a

decline in tax revenues and therefore induces a rise in regional public debt.

In addition to an application of the earlier static model that is based on the fixed effects

that are measured by the regional dummies, the regional unemployment problem can

elaborated by means of the following dynamic specification:16
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(9)

The model set up in the equation (9) can be estimated by employing the GMM method

presented by Arellano and Bond (1991) for the first differenced equation. Although

differencing eliminates the regional effects, it induces a negative correlation between the

lagged dependent variable, ∆Yit-1, and the disturbance term ∆εit. The lagged values of

the variables in levels are therefore used as instruments. Strongly exogenous variables are

allowed to influence the rate of regional unemployment from periods t-1 and t-2. In the

case of endogenous variables, the effects are allowed to arise from the current period, t,

and from the period t-1.

In the context of regional unemployment, there are three endogenous variables, viz. the

excess job reallocation rate, the churning rate and the measure of simultaneous gross

migration flows across the regions of Finland. There is earlier empirical evidence that the

regional excess job reallocation rates exhibit procyclical movements over the period of

the investigation (see Böckerman and Maliranta 2001). In particular, an increase in the

unemployment rate may induce a decline in the excess job reallocation rate. This means

that there is a potential two-way causal relationship between the unemployment rate and

the excess job reallocation rate that needs to be taken into account. In other words, the

specification is able to incorporate the dynamics and the endogeneity of the variables that

are used to capture the reorganization of regional labour markets.

The estimation results of the equation (9) are reported in Appendix 3. The reported

specification survives the Sargan test for the validity of the instruments. The estimation

results support the perspective that the industry structure of the regions is not an important

element in the determination of regional unemployment in Finland. In particular, the earlier

conclusion about the role of simultaneous gross migration flows and the churning rate

survives a dynamic specification of the relationship. In other words, there is additional

empirical evidence for the notion that an intensive pace of reorganization in regional labour

markets is indeed linked to the low level of unemployment in Finland. However, based on

the dynamic specification reported in Appendix 3, there is, in fact, no empirical evidence

for the view that an increase in the excess job reallocation rate is able to yield a decline in

the regional unemployment rates. This result arises most likely due to the endogeneity of

the excess job reallocation rate.17 Moreover, the share of unskilled employees yields a

different conclusion as a lagged variable in comparison with the earlier static model that

incorporates the fixed effects.

∑∑
=

−
=

− ε+η+β+α=
P

0k
itikt,ip

P

1k
kt,ipit XUNUN .



124

Conclusions

The study explored the determination of the unemployment rates by using data from the

regions of Finland. The striking empirical finding based on gross flows of jobs and workers

is that the internal and the external reorganization of labour markets lowers the

unemployment rate in the Finnish regions. The essential role of restructuring in the

determination of regional unemployment has some direct relevance for regional policy. In

particular, these findings provide empirical support for the perspective that various public

measures should not be aimed at aiding contracting plants since restructuring at the

establishment level of the economy will eventually yield a lower unemployment rate. In a

nutshell, the reallocation of labour resources seems to be good for regional employment.
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Appendix 1.

The calculation of gross flows of jobs and the net rate of employment change.

Let us assume that there are two regions and two plants in the economy. The plants are

called A and B. Plant A has 7 employees in Region 1 and 3 employees in Region 2 in the

period t-1. Plant B has 1 employee in Region 1 and 4 employees in Region 2 in the period

t. The set-up of the example is given in the following table:

Plant Period t-1 Period t

Region 1 Region 2 Region 1 Region 2

A 7 3 14 6
B 2 8 1 4

SUM 9 11 15 10

This means that the total number of jobs has doubled in Plant A. In contrast, in the case of

Plant B, the total number of jobs has decreased by 50%. The applied measures of gross

job flows and the net rate of employment change for the regions are as follows:

Region 1 Region 2

JC (14-7)/((9+15)/2)=0.58 (6-3)/((11+10)/2)=0.29
JD |(1-2)|/((9+15)/2)=0.08 |(4-8)|/((11+10)/2)=0.38
NET 0.58-0.08=0.5 0.29-0.38=-0.10

EJR (0.58+0.08)-|0.5|=0.17 (0.29+0.38)-|-0.1|)=0.57
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Appendix 2.

The selected descriptive statistics.

Variables Mean STD MIN MAX

UN 0.17 0.08 0.01 0.34

AGRI 0.15 0.09 0.00 0.42
MANU 0.32 0.12 0.07 0.64
META 0.05 0.06 0.00 0.54
ELEC 0.03 0.03 0.00 0.41
SERV 0.32 0.07 0.18 0.64
PUBL 0.19 0.06 0.07 0.39
HIGH 0.01 0.03 0.00 0.35
HISE 0.01 0.01 0.00 0.06

AGED 0.11 0.02 0.07 0.21
UNSK 0.36 0.05 0.21 0.53
DENS 10.89 20.25 0.20 186.24
MIG1 0.15 0.03 0.07 0.27
MIG2 0.05 0.02 0.02 0.11

EJR 0.26 0.08 0.10 0.84
CF 0.21 0.06 0.07 0.52

PROD 0.20 0.04 0.10 0.41
DEBT 4667 1431 1374 10608

TERM 97.30 3.33 91.70 101.50

REAL 7.53 2.72 4.18 12.47
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Appendix 3.

The GMM estimation results (dependent variable: UN).

Variables Coefficients t-statistics

Constant 0.0186** 3.85

Dependentt-1 0.2825** 2.67

MANU t-1 -0.0394 -0.85
MANU t-2 -0.0092 -0.19
METAt-1 0.0252 0.48
METAt-2 0.0140 0.28
ELEC t-1 0.1076 1.47
ELEC t-2 -0.0246 -0.31
SERV t-1 0.1143 1.36
SERV t-2 0.0014 0.02
PUBL t-1 0.1141* 1.65
PUBL t-2 0.0030 0.04
HIGH t-1 -0.0392 -0.60
HIGH t-2 -0.0100 -0.19
HISE t-1 -0.0968 -0.66
HISE t-2 -0.0555 -0.35

AGED t-1 -0.1990 -0.76
AGED t-2 0.7298** 3.42
UNSK  t-1 0.8232** 3.19
UNSK  t-2 -0.1150 -0.44
DENS t-1 -0.0005 -0.40
DENS t-2 0.0003 0.30
MIG1t-1 1.2910** 3.12
MIG1t-2 0.7169* 1.78
MIG2+

t -5.0125** -2.85
MIG2+

t-1 -4.9203** -2.66

EJR+
t 0.0159 0.77

EJR+
t-1 0.0130 0.95

CF+
t -0.1121** -2.55

CF+
t-1 -0.0027 -0.10

PROD t-1 -0.0390** -5.23
PROD t-2 0.0008 0.13
DEBT t-1 -0.0001 -0.12
DEBT t-2 -0.0004 -0.36
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TERMt-1 -0.0027** -4.43
TERM  t-2 0.0006 1.45
REALt-1 -0.0014** -2.16
REAL t-2 0.0059** 9.63

Test statistics
WALD 8140.71
SARGAN 0.21
AR(2) 0.98

Instruments

Lag length 1

Notes: ** (*) indicates that the parameter estimate is statistically significant at the 5 (10)
per cent significance level. The reported estimation results correspond to the 1-step estimates.
The WALD test is a test for the joint significance of the explanatory variables. The SARGAN
test is a test for overidentifying restrictions and it refers to the 2-step estimates. The AR(2)
test refers to the second order autocorrelation of the residuals that correspond to the 2-step
estimates. The SARGAN and the AR(2) test statistics are reported as p-values. The
superscript ‘+’ indicates that the variable is instrumented. Instruments indicate the number
of lags of the dependent variable (i.e. the regional unemployment rate). The inclusion of
year dummies instead of the macroeconomic indicators (i.e. the variables TERM and REAL)
produces the same results as the ones reported in the table.
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1 Kiander and Vartia (1996) provide a survey of the great slump of the early 1990s in
Finland.

2  Pehkonen (1999) provides an empirical evaluation for the factors in the Finnish regional
unemployment rates by applying cross-sectional data from 1991 that covers thirteen labour
districts. The study does not include a consideration of the industry structure nor the
elaboration of restructuring at the establishment level of the Finnish regions.

3 There have been some earlier empirical studies that investigate the effect of net in-migration
on the regional unemployment rates (see Elhorst 2003), but these studies exclude the use of
gross migration flows as a measure of reorganization between regions. In particular,
Chalmers and Greenwood (1985) argue that the effect of net in-migration on regional
unemployment is an empirical question and cannot be solved by theoretical considerations
owing to the fact that net in-migration causes both regional labour supply and demand to
increase.

4 Unlike the conventional growth rate measures, which divide employment change by lagged
employment and range from -1.0 to  ∞, the applied growth rate measure ranges from -2.0
to 2.0 and the growth rate measure is symmetric around zero.

5 The measures of gross job and worker flows are calculated from a plant-level micro data
and they are then aggregated to correspond to the so-called NUTS-4 level of the European
Union.

6 In addition, the external turnover of regional labour markets is measured by the share of
gross inward migration of employees with higher university degrees. The motivation for
this is that the underlying mobility rates have been found to be higher for employees with a
higher university education compared with employees with only basic education (see
Böckerman and Piekkola 2001).

7 There has been a large body of empirical research to find better proxies for allocative
shocks. For example, Loungani, Rush and Tave (1990) argue that dispersion in stock prices
could be used to identify allocative shocks across sectors. In particular, they claim that the
stock market dispersion index is less contaminated by aggregate demand influences than
the employment dispersion index by Lilien (1982) because sectoral stock prices are likely
to react to disturbances that are perceived to be permanent by nature, which need not be
true of sectoral employment changes.

8 Thus, the model neglects the notion that new technologies can also be adopted by people
within their jobs.

9 In fact, the way of thinking that economic slowdowns tend to revitalize the economy was
prominent in pre-Keynesian economic theory (see, for example, De Long 1990).

10 Epanechnikov is the applied kernel density estimate. It has the property that it is the most
efficient in minimizing the mean integrated squared error. DiNardo and Tobias (2001) provide
an introduction to kernel density estimates.

11 The figures may give an impression that there are certain outliers in the distributions of
the excess job reallocation rate and the churning rate. However, it must be remembered
that some of the NUTS4 regions are indeed small measured by the number of employees
and therefore large fluctuations can be understood as a consequence of an episode of
extreme business cycle movements in Finland during the 1990s.

12 A related empirical study by Ilmakunnas and Pesola (2002) discovers that a high churning
flow improves matching in the Finnish regions.
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13 The so-called new economy would be a dubious cure for the regional unemployment
problem in Finland owing to the fact these high-tech services typically require skills that
unemployed persons lack.

14 The reported specification includes selected measures of industry structure and the
measures of gross migration flows. The results concerning the variable that captures the
share of unskilled employees are therefore not directly affected by the regional dispersion
of the industry structure. In other words, the share of unskilled employees is not simply a
proxy variable for the industry structure of the regions.

15 The models based on the ideas of the so-called new economic geography stress these
effects (see, for example, Fujita, Krugman and Venables 1999).

16 Bond (2002) provides a summary of dynamic panel data models.

17 The fixed effects and the GMM estimation results differ for two reasons. The first point
is that the fixed effects model assumes that the explanatory variables are strictly exogenous,
i.e. uncorrelated with the past, present and future realisations of eit. The second point is
that the within-group estimator generates inconsistent estimates in dynamic specifications
if the number of time periods is fixed.
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Abstract

The perception of job instability is an important measure of the subjective wellbeing of

individuals, because most people derive their income from selling their labour services.

The study explores the determination of the perception of job instability in Europe. The

study is based on a large-scale survey from the year 1998. There are evidently large

differences in the amount of perceived job instability from country to country. The lowest

level of perceived job instability is in Denmark (9%). In contrast, the highest level of

perceived job instability is in Spain (63%). Perceived job instability increases with age

and an earlier unemployment episode. An increase in the educational level, on the other

hand, leads to a decline in the perception of job instability. In addition, a temporary

contract as such does not yield an additional increase in the perception of job instability.

The perception of job instability is more common within manufacturing industries and

there is some evidence for the view that it increases according to the size of the firm.

JEL-code: J63

Keywords: gross flows, job instability, job insecurity
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1. Introduction

The empirical evidence on the dynamics of labour demand by firms suggests that market

economies are definitely in a state of continuous turbulence. Each year, on the one hand,

many businesses expand (and succeed), while, on the other hand, many others contract

(and fail). Joseph A. Schumpeter (1942) called this underlying process of capitalism by

the expression “creative destruction”. The reallocation and the reorganisation of resources

therefore culminates in the functioning of labour markets, where the reallocation of scarce

resources takes the form of gross job and worker flows.1 The magnitude of these gross

flows is enormous in comparison to the net rate of employment change. Davis and

Haltiwanger (1999) report that in most Western economies roughly ten per cent of jobs

are created/destroyed each year. Gross worker flows are even larger in magnitude.

Gottschalk and Moffitt (1998) stress that the implicit normative assumption behind much

of the public discussion of job and worker turnover is that turnover is undesirable, because

it is either ”involuntary” or leads to worsened outcomes, such as an increase in the

probability of unemployment or a decrease in wages.

However, this apparent job instability implied by the enormous magnitude of job turnover

and gross worker flows is not as such a malaise, because a large part of the gross worker

flows is, in fact, inherently voluntary by nature. For example, the voluntary turnover of

workers is often related to career concerns of individuals. In fact, this feature of labour

markets suggests that the realized patterns of gross job and worker turnover and the

perception of job instability among workers are not necessarily closely correlated with

each other. However, the perception of job instability is closely linked to the underlying

welfare of individuals, which should be the ultimate focus of any economic policy exercise.

This is due to the fact that for the large majority of employees only one match with an

employer comprises most of the current earnings, making their welfare closely related to

the potential risk of losing their job in the presence of incomplete insurance against shocks

(i.e. the so-called replacement rate of unemployment insurance is almost always less than

100%).2 The perception of job instability therefore constitutes an important measure of

the subjective wellbeing of individuals. This means that it is indeed interesting to investigate

what the most important underlying fundamentals that determine the distribution of the

perception of job instability at the individual level are. By doing this, the following empirical

investigation complements the picture of European labour markets painted by a large

number of recent empirical studies on gross job and worker flows.

The aim of this study is therefore to investigate the empirical determination of the perception

of job instability by using unique survey data from all the 15 member states of the European
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Union and Norway.3 This means that the following study provides detailed empirical

evidence, for example, on the individual characteristics such as age and education that

are related to the perceived job instability of individuals in European labour markets. In

addition, the study includes a consideration of job and firm characteristics and their role

in the determination of the perception of job instability. In other words, this unexploited

data makes it possible to evaluate the whole spectrum of economic fundamentals that

give rise to the perception of job instability among European workers. The following

empirical results are indeed somewhat different with respect to ones obtained recently by

using U.S. surveys. Thus, the study is able to contribute to the current discussion on the

differences of European-style labour markets compared with the U.S. labour markets.4

This study appears in four sections. The first section of the study provides a brief overview

of earlier empirical investigations into the perceived job instability of individuals. The

motivation of the selected variables in the estimated equation is therefore broadly based

on previous empirical literature on the incidence of perceived job instability at the individual

level of the economy. The second section provides a description of individual-level survey

data that is used to assess the current characteristics of job instability in the context of

European labour markets. The third section of the study provides a detailed analysis of

the incidence of perceived job instability by applying Probit models. In addition, it contains

an elaboration of the robustness of the empirical patterns. The fourth section concludes.

2. Previous related studies

There have indeed been a great number of empirical studies on with the aim to document

and investigate the realized patterns of job instability.5 However, there are a rather limited

number of empirical investigations that aim to investigate the empirical determination of

perceived job instability of individual workers. The latter studies require detailed survey

data. In addition, the focus of the available empirical literature on the perceived job instability

has been heavily on the unregulated Anglo-Saxon labour markets. The following

investigation concerning the determination of perceived job instability in all the 15 member

states of the European Union and Norway provides an interesting opportunity for cross-

country comparison and fills an important gap in the earlier literature.6

The perception of job insecurity is indeed a fact of life and it is not possible to remove a

major part of job instability by holding a diversified portfolio of publicly traded assets.

For example, Davis and Willen (1999) have studied the correlation between earnings

shocks and asset returns in the context of the U.S. labour markets. According to the
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results, the correlation between returns on the S&P 500 and earnings shocks exceeds

0.4 for older, college-educated women, ranges from 0.1 to 0.3 over most of the life cycle

for college-educated men and is roughly -0.25 for men who did not finish high school.

This means that trade in a broad-based equity index enables individuals to hedge only a

small portion of the group-level earnings risk induced by the underlying heterogeneity of

individuals.

There has been a lively discussion on the issue of perceived job instability in the U.S.

Schmidt (1999) provides empirical evidence for the commonly held view that there has

been a rise in the perception of job loss among workers as a whole during the 1990s.

Aaronson and Sullivan (1998) present empirical evidence of individual characteristics

that are related to the incidence of job insecurity. Dominitz and Manski (1996), and

Gottschalk and Moffitt (1998) present additional empirical evidence. Manski and Straub

(2000) provide the most recent detailed investigation on the issue. Worker perceptions of

job insecurity peaked in 1995.7 According to the results concerning individual

characteristics of American workers, the expectations of job insecurity are not related to

the age of individuals. Subjective probabilities of job loss tend to decline with additional

years of schooling, which is strongly in line with common sense.8 In other words, education

seems to provide at least a partial ”shield” against job instability in the U.S. labour markets.

In addition, the perceptions of job loss vary little by gender. However, the subjective

probability of job loss among black people is almost double that of white people.

The UK empirical evidence in terms of perceived job instability can be summarized as

follows. Green et al. (2000) provide empirical evidence for the view that the perceived risk

of job loss, in aggregate, changed rather little between 1986 and 1997 in the UK. Green et

al. (2000) further show that the overall perception of job insecurity was fairly stable between

1996 and 1997, but it did indeed rise, relative to the overall rate of unemployment, which

was substantially lower in 1997 than in 1996. There has also been the same kind of

redistribution of job insecurity as in the U.S. (i.e. professional workers have become much

more insecure about the jobs they hold). In particular, the results reported by Green et al.

(2000) indicate that unions have no observable impact on the magnitude of job insecurity. In

addition, Green et al. (2001) provide detailed empirical evidence on the determination of

the perception of job loss. The perception of job loss is definitely common in the UK. Thus,

in 1996 and 1997, approximately 1 in 10 British workers thought that it was either likely or

very likely that they would lose their job within 12 months.

However, Green et al. (2001) argue that workers tend to overestimate the likelihood of

job loss. In particular, the empirical investigation of the perception of job instability by



137

Green et al. (2001) includes four sets of potential determinants: the workers’ personal

unemployment experience and environment, the objective characteristics of the jobs they

hold, human capital indicators and, finally, relevant attitudinal variables. The empirical

results presented by Green et al. (2001) indicate that the past unemployment experience

increases the subjective probability of job loss among men. An increase in the regional

unemployment rate yields a rise in the subjective probability of job loss. In addition, the

perception of job insecurity is not related to the establishment size. The older workers

express higher levels of job insecurity. The attitudinal variables included are also important

in the determination of the perception of job instability. The empirical evidence therefore

indicates that job dissatisfaction is strongly associated with job insecurity in the UK.9

3. The data

The data of this study is drawn from a large-scale survey (Employment Options for the

Future). The survey covers the 15 European Union members and Norway.10 The survey

was originally designed to find out who wanted to work and who did not want to work.

Thus, the major strength of the survey is that it contains a great number of detailed questions

about the underlying preferences of individuals with respect to labour market conditions

in Europe. In addition, the survey also includes more detailed information than has been

typical in the earlier investigations about job characteristics, which has a potential role in

the empirical determination of the perception of job instability. The survey was conducted

in 1998 and it was framed for the residential population aged from 16 to 64 years. The

fieldwork was carried out between May and September 1998 in all 16 countries included.

The survey was done for about 1500 individuals for most of the countries included in

Europe. Table A1 contains the tabulation of the number of interviews in each country

included in the survey. However, the individuals unemployed and the economically inactive

persons at the time of the interview are omitted from the data, because the perception of

job instability is not relevant for those persons.11 In addition, the following analysis includes

only employees. In other words, self-employed persons are omitted from the following

analysis due to the notion that the empirical determination of the perception of job instability

ought to be different among them with respect to employees.12 This means that the data

that is used in the following estimations covers 5435 persons after also eliminating a small

number of inconsistent answers to the questions of the survey.

The key variable of the survey from the point of view of this study is, of course, the perception

of job instability at the individual level of the economy. This question of the survey is formulated
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as follows: ”Do you worry about the security of your present work?” In particular, in the

conduct of the survey the notion that ”job security” was equal to ”job stability” was heavily

underlined. The answers to the question can be either ”yes” or ”no”. The formulation of the

question means that the applied measure of the perception of job instability confounds two

components, which are the chance of job loss and the consequences of job loss (see, for

example, Dominitz and Manski, 1997). This particular feature of the applied measure of the

perception of job instability have to be taken into account in the discussion of the following

estimation results. One potential problem of the applied question of the survey is that it does

not define the exact time span of fear about job instability. However, the following analysis

of the survey also includes a number of variables (such as education) that can broadly be

interpreted as indicators of the individuals’ time preference.

The basic distribution of perceived job instability in Europe based on the applied survey

of this study is shown in Table 1. There are indeed large differences in the amount of

perceived job instability from country to country. The lowest level of perceived job instability

is in Denmark (9%). In contrast, the highest level of perceived job instability is in Spain

(63%). According to the survey, the perception of job instability is more common in the

UK than the empirical results reported in Green et al. (2001) indicate for 1997 and 1998.
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Table 1. The frequence of worry about the security of one’s present work in Europe (i.e.

an answer to the question: ”Do you worry about the security of your present work?”).

”UN” refers to the standardized unemployment rate in 1998 (Source: OECD, 1999).

Country ”YES” ”NO” UN (%)

Austria 23 77 6.4

Belgium 25 75 11.7

Denmark 9.0 90 6.3

Finland 17 83 11.4

France 28 72 11.8

Germany 36 63 11.2

Greece 60 39 10.1

Ireland 19 81 7.7

Italy 48 52 12.2

Luxembourg 22 78 3.1

Netherlands 20 80 4.2

Portugal 12 84 5.0

Spain 63 36 18.8

Sweden 20 80 6.5

United Kingdom 26 74 6.2

Norway 15 85 3.2

The average unemployment rate in the countries included in the survey is in positive relation

with the perception of job instability (Figure 1). The underlying correlation of the perception

of job instability and the unemployment rate is in line with the recent notions based on

gross flows of jobs and workers, because the rate of worker outflow into unemployment

tends to be at the higher level in the segments of the economy that are characterized by

the high unemployment rate. However, the correlation of the perception of job instability

and the unemployment rate is far from perfect across the countries of the survey.13 Thus,

there tends to be about the same amount of perceived job instability among workers

despite the fact that the average unemployment rate is far from equal in certain pairs of

countries. For instance, the perception of job instability among employed workers is at

about the same level in Finland and Norway despite the fact that the unemployment rate

was 11.4% in Finland in 1998 and only 3.2% in Norway.
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Figure 1.  A scatterplot of ”yes” answers (to the question: ”Do you worry about the

security of your present work?”) and the standardized unemployment rate (UN) in 1998

in European countries.

Figures 2–3 relate the incidence of job instability to the strictness of labour standards and

to the strictness of employment protection.14 These figures are not consistent with the

popular notion that the perception of job instability declines as the strictness of labour

standards and the strictness of employment protection increase in European labour

markets.15 This pattern emerges despite the stylized feature of the literature that the

underlying magnitude of gross job and worker flows of the economies declines as the

strictness of labour standards and employment protection increases.16 An explanation for

this particular pattern is that strong employment protection may be associated with lower

job loss probabilities but with greater difficulty in finding an equally good job conditional

on losing the current one.
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Figure 2.  A scatterplot of ”yes” answers (to the question: ”Do you worry about the

security of your present work?”) and an index of labour standards (Source: Nickell and

Layard, 1999).

Figure 3.  A scatterplot of ”yes” answers (to the question: ”Do you worry about the

security of your present work?”) and an index of employment protection (Source: Nickell

and Layard, 1999)
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In addition, Figure 4 depicts the relationship between the incidence of the perception of

job instability and the replacement rate across countries.17 There therefore seems to be

some weak empirical evidence for the view that the perception of job instability is at a

lower level in the countries that have high replacement rates. In particular, in the UK there

is a low replacement rate and also a high level of the perception of job instability compared

with the Nordic countries.

Figure 4.  A scatterplot of ”yes” answers (to the question: ”Do you worry about the

security of your present work?”) and an index of the replacement rate (Source: OECD,

1998)

The survey includes a great number of individual characteristics and other variables that

facilitate the investigation of the determination of the perceived job instability in Europe.

The applied variables of the following analysis are summarized in Table 2. In addition,

Table A2 provides summary statistics of the most important variables. Most of the applied

variables are (almost) self-evident. The variables are divided into three broad categories.

Thus, there are variables that characterize (i) individuals (such as education), (ii) jobs that

individuals hold (such as the number of jobs that an individual currently holds) and also

(iii) variables that capture some key characteristics of firms (such as the size of the company

at which the individual is currently working). In addition, the following Probit models
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include country dummies owing to the fact that there are evidently large differences in the

perceived job instability from country to country within Europe.

Table 2. The description of the selected variables.

Variable Definition/measurement

Individual characteristics:

WORRIED Individual is worried about the security of his/her present job=1,

otherwise=0

AGE Age of an employee

AGE2 AGE squared

GENDER 1=male, 0=female

DEGREE Individual has a university degree/college degree=1, otherwise=0

MARRIED Individual is married=1, otherwise=0

PARTNER Partner is not currently in paid work=1, otherwise=0

CHILDREN Individual has children=1, otherwise=0

EXPERIENCE Individual has been in paid work over 10 years=1, otherwise=0

TENURE Individual has worked over 10 years for current employer=1,

otherwise=0

UNEMPLOYED Individual has been unemployed during the past five years=1,

otherwise=0

GENOPTIMISTIC Individual thinks that the general economic situation is currently

’very good’=1, otherwise=0

PEROPTIMISTIC Individual thinks that his/her personal economic situation is currently

’very good’=1, otherwise=0

Job characteristics:

JOBS Individual has currently only one job=1, otherwise=0

HOME Individual would like to work at home=1, otherwise=0

PART Individual has currently a part-time job=1, otherwise=0

OVERTIME Individual has recently done paid or unpaid overtime=1, otherwise=0

TEMPORARY Individual has currently a temporary contract=1, otherwise=0

MANUAL Individual has a manual job=1, otherwise=0

MANAGER Individual has managerial duties in his/her current job=1,

otherwise=0

HOURS The number of hours that individual works per week on average

METROPOLITAN Individual is living in or close to a large city with more than

100 000 inhabitants=1, otherwise=0

Firm characteristics:

MANU Individual is currently employed in manufacturing industries

 (including mining and construction)=1, otherwise=0
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SERVICE Individual is currently employed in service sectors (including public

services)=1, otherwise=0

SIZE1 Size of company measured by the number of employees is less

than 9=1, otherwise=0

SIZE2 Size of company measured by the number of employees is from

10 to 49=1, otherwise=0

SIZE3 Size of company measured by the number of employees is from

50 to 499, otherwise=0

SIZE4 Size of company measured by the number of employees is more

than 500=1, otherwise=0 (reference)

Country dummy variables:

AUSTRIA Individual is currently living in Austria=1, otherwise=0

BELGIUM Individual is currently living in Belgium=1, otherwise=0

DENMARK Individual is currently living in Demark=1, otherwise=0

FINLAND Individual is currently living in Finland=1, otherwise=0

FRANCE Individual is currently living in France=1, otherwise=0

GERMANY Individual is currently living in Germany=1, otherwise=0

GREECE Individual is currently living in Greece=1, otherwise=0

IRELAND Individual is currently living in Ireland=1, otherwise=0

ITALY Individual is currently living in Italy=1, otherwise=0

LUXEMBOURG Individual is currently living in Luxembourg=1, otherwise=0

NETHERLANDS Individual is currently living in the Netherlands=1, otherwise=0

PORTUGAL Individual is currently living in Portugal=1, otherwise=0

SPAIN Individual is currently living in Spain=1, otherwise=0

SWEDEN Individual is currently living in Sweden=1, otherwise=0

UNITED KINGDOM Individual is currently living in the United Kingdom=1, otherwise=0

NORWAY Individual is currently living in Norway=1, otherwise=0 (reference)

4. The results

Owing to the fact that the applied variable WORRIED can, by definition, have only two

values (0 or 1), it is convenient to estimate a Probit specification as follows:18

Prob (WORRIEDi =1) = Φ(β’x) +  εi, (1)

where WORRIEDi is a dichotomous variable obtaining the values of an answer to the

question: ”Do you worry about the security of your present work?” for the individual i of

the survey. Thus, if WORRIEDi is 1, then an individual is worried about his/her present

job, and if WORRIEDi is 0, then an individual is not worried about his/her present job. x
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is a vector of explanatory variables, β is a vector of the estimated coefficients and Φ is

the cumulative standard normal distribution function. εi is a normally distributed error term

with mean 0 and variance σ2.

The estimation results are summarized in Tables 3–4. The following assessment of the

estimation results is focused on the results that cover the whole population (reported in

Table 3). The probit model was also estimated separately for the subpopulation of females

(reported in Table 4).19 This is due to the fact females hold quite different jobs compared

with the jobs that are held by males. In particular, most of the part-time workers included

in the survey are females.

Table 3. The estimation results from the Probit model with marginal effects (DF/dx) for

the whole population of workers (dependent variable: WORRIED). DF/dx is for dummy

variables an impact of discrete change from 0 to 1 on the probability of the perception of

job instability.

DF/dx z-statistics

AGE 0.02389 4.37
AGE2 -0.00023 -3.51
GENDER 0.02156 1.50
DEGREE -0.03529 -2.14
MARRIED -0.05703 -0.44
PARTNER -0.05537 -0.44
CHILDREN 0.00811 0.47
EXPERIENCE -0.02951 -1.44
TENURE 0.03447 2.06
UNEMPLOYED 0.06930 4.27
GENOPTIMISTIC -0.03335 -1.32
PEROPTIMISTIC -0.07363 -3.43

JOBS -0.00205 -0.07
HOME 0.00359 0.17
PART -0.04574 -2.05
OVERTIME 0.04981 3.50
TEMPORARY -0.14925 -7.87

MANUAL 0.02408 1.64
MANAGER -0.03664 -2.63
HOURS -0.00136 -1.61

METROPOLITAN -0.01313 -0.97
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MANU 0.05723 2.09
SERVICE 0.00860 0.32
SIZE1 -0.02820 -1.45
SIZE2 -0.0297349 -1.70
SIZE3 -0.0275853 -1.68

AUSTRIA 0.10857 2.54
BELGIUM 0.13760 3.03
DENMARK -0.13490 -3.58
FINLAND -0.05126 -1.27
FRANCE 0.14227 3.73
GERMANY 0.20757 5.42
GREECE 0.42901 7.77
IRELAND 0.06135 1.35
ITALY 0.32619 7.44
LUXEMBOURG 0.11059 2.01
NETHERLANDS 0.03921 1.01
PORTUGAL -0.08627 -2.09
SPAIN 0.46465 10.00
SWEDEN 0.00542 0.13
UNITED KINGDOM 0.13144 3.30

Pseudo R2 0.113

Log-likelihood -2900.000

Number of observations 5435

Base case is a male, living in Norway, who is employed in agriculture.
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Table 4. The estimation results from the Probit model with marginal effects (DF/dx) for

the subpopulation of females (dependent variable: WORRIED). DF/dx is for dummy

variables an impact of discrete change from 0 to 1 on the probability of the perception of

job instability.

DF/dx z-statistics

AGE 0.01887 2.46

AGE2 -0.00022 -2.25

DEGREE -0.06498 -2.68

MARRIED -0.20308 -1.28

PARTNER -0.16004 -1.08

CHILDREN 0.03467 1.37

EXPERIENCE -0.00189 -0.07

TENURE 0.00854 0.34

UNEMPLOYED 0.03895 1.67

GENOPTIMISTIC -0.06214 -1.30

PEROPTIMISTIC -0.08399 -2.40

JOBS 0.01953 0.49

HOME 0.01208 0.36

PART -0.02461 -0.81

OVERTIME 0.04812 2.33

TEMPORARY -0.17390 -6.42

MANUAL 0.00093 0.04

MANAGER -0.02302 -1.06

HOURS 0.00015 0.11

METROPOLITAN -0.03247 -1.56

MANU 0.11134 2.55

SERVICE 0.05415 1.37

SIZE1 -0.03263 -1.15

SIZE2 -0.05722 -2.14

SIZE3 -0.06804 -2.67

AUSTRIA 0.10379 1.54

BELGIUM 0.17152 2.40

DENMARK -0.15936 -2.68

FINLAND -0.01736 -0.27

FRANCE 0.13734 2.25

GERMANY 0.22063 3.57

GREECE 0.41291 5.23
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IRELAND -0.01420 -0.19

ITALY 0.33785 4.76

LUXEMBOURG 0.18643 2.19

NETHERLANDS -0.00101 -0.02

PORTUGAL -0.11909 -2.02

SPAIN 0.44884 6.10

SWEDEN 0.02801 0.39

UNITED KINGDOM 0.07185 1.16

Pseudo R2 0.126

Log-likelihood -1316.268

Number of observations 2472

Base case is living in Norway and employed in agriculture.

The individual characteristics are obviously an important element in the empirical

determination of the perception of job instability in Europe. In particular, the results reveal

that the perception of job instability is indeed higher among older workers than among

young workers despite the stylized feature of labour markets that the turnover of jobs and

workers is more intensive among young employees.20 The results are therefore consistent

with the popular notion that job instability is more of a problem for aged employees and

that the turnover of jobs among young employees is mainly due to the voluntary quits,

which are often related to career concerns. The result is also in line with a recent

investigation by Blanchflower and Oswald (1999), according to which there is an increase

in the perception of job insecurity as an employee ages. In addition, the observation is in

line with the stylized fact that job displacements tend to cause much larger wage losses

for the older worker (see, for example, Kuhn, 2001). This variation of wage losses across

age groups of workers may reflect the feature that a greater fraction of older workers’

skills are specific to an occupation or industry, thus exposing them to a much ”thinner”

labour market, compared with the young workers with more general labour market

engagement. In other words, the result is in line with the notion that it is the job loss wage

penalty more than the job loss incidence that drives the perception of job instability among

workers in Europe.

There are no differences in the perceptions of job instability between males and females.

This result is nicely in line with observations by Manski and Straub (2000) for the U.S.,

Green et al. (2001) for the UK and OECD (1997) for Europe, but in disagreement with
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an empirical study by Clark (1997), according to which males rank job security more

highly than females, applying the British Household Panel Survey.

The perception of job instability does decline as an individual gets additional years of

schooling. In other words, education provides a kind of ”shield” against job instability in

Europe. This particular result is in line with earlier empirical studies from Anglo-Saxon

labour markets elaborated in the earlier section of this study. In other words, the European

labour markets, as a whole, and the Anglo-Saxon labour markets seem to be similiar in

this respect. The breakdown of job insecurity by OECD (1997) reveals only weak empirical

evidence for the view that there are differences in the perception of job instability based

on the years of education in Europe.21

In principle, there should be less perception of job instability if an individual is married and,

in particular, if the partner is currently in paid work. This is due to the fact that the partner’s

income provides at least a partial shield against job insecurity in the presence of imperfect

private insurance markets. However, the estimation results are not in line with this line of

thinking. In addition, the results do not support the view that the presence of children increases

the perception of job instability. In principle, the perception of job instability, other things

being equal, should rise if the individual has children, because childrens’ wellbeing is almost

totally dependent on the stability of their parents’ income stream. The hypothesis that the

presence of children should, other things being equal, yield an increase in the perception of

job instability does not hold even for the subpopulation of females (see Table 4).

According to the results, a long attachment to labour markets in terms of general experience

fails to deliver a decline in perceived job instability among European workers. The convential

wisdom says that job tenure can be considered to be a proxy variable for the firm-specific

human capital of individuals. This means that a long tenure should yield a decrease in job

instability at the individual level of the economy, because firms typically follow the policy

of ”last in, first out”. In fact, Green et al. (2000) provide empirical evidence for this kind

of reasoning in the context of the UK. However, the results indicate that a long tenure (i.e.

a long-term attachment to the same firm of the economy) does not yield a decline in the

perception of job instability in European labour markets.22 In other words, the results are

therefore in keeping with the view that human capital is mostly general by its nature.

An occurrence of unemployment during the past five years yields a substantial rise in the

perception of job instability. However, this pattern does not hold for females (see Table

4). The results is therefore closely in line with the recent observations by Green et al.

(2001) for the UK. In addition, Aaronson and Sullivan (1998) have discovered that
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individuals that have previously had an unemployment period are more prone to job

insecurity in the U.S. labour markets.23 In principle, there can be both real and

psychological reasons for this correlation. The real reasons arise from the fact that there

is an episode of deaccumulation of human capital during the periods of unemployment.

The occurrence of unemployment therefore yields a decline in the future probability of

finding a job. On the other hand, the psychological effects are based on the notion that

past experience tends to heighten the ”availability” of that particular option to the

individual.24 In addition, the result concerning the effect of past unemployment on the

perception of job instability is connected to the emerging economic literature that stresses

the notion that unemployment is a significant contributor to the unhappiness of individuals

across industrialized countries (see, for example, Di Tella et al., 2001). A part of the

contribution of unemployment to unhappiness can therefore be realized via the increase in

the perception of job instability in the case that individuals are risk-averters.

The empirical finding that the unemployment history strongly matters for the perception of

job instability is also consistent with the notion that an unemployment episode provides

private information about the unobservable productivity of an employee. Thus, a layoff of

an individual worker in contrast to a quit or a closure of whole plant is indeed a credible

signal about the low productivity of an employee (see, for example, Gibbons and Katz,

1991).25 This means that unemployment tends to bring future unemployment at the individual

level of the economy (see, for example, Arulampalam et al., 2001). The welfare losses

associated with unemployment episodes can manifest themselves in extreme form. In fact,

Charles and Stephens (2001) observe that a layoff yields an increase in the future divorce

probability of individuals in the U.S.

The results further reveal that an optimistic view of the general economic conditions in the

country of an individual has no effect at all on the perception of job instability, but an

optimistic view about one’s personal economic conditions is associated with a decline in

the perception of job instability. The estimation results therefore underline the view that

the perception of job instability is a deeply personal matter.

There are a number of job characteristics that are essential in the determination of the

perception of job instability in the context of the European labour markets. In principle,

the fact that an individual holds more than just one current job should decrease the perception

of job instability, because the presence of multiple jobs should diversify various risks

induced by labour markets, owing to the fact that the idiosyncratic shocks that affect

these jobs are not perfectly correlated with each other.26 However, this line of reasoning

is not in line with the estimation results.
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Green et al. (2001) observe that the various measures of job dissatisfaction are positively

related to the perception of job instability in the unregulated UK labour markets. In addition,

Blanchflower and Oswald (1999) discover that both U.S. evidence and European data

point out that there is a strong positive correlation between feeling secure and saying one

is satisfied with a job. In fact, the HOME variable of this study can be interpreted as an

indication of job dissatisfaction. The estimation results are therefore not in line with the

earlier UK empirical evidence.

The perception of job instability is negatively related to the presence of a part-time contract

and positively related to the past overtime hours.27 In principle, the presence of earlier

overtime hours could put more faith in the stability of the current match, because overtime

hours are often implemented in the case of robust demand for the products and services

of the particular firm, but the estimation results are not in line with this kind of reasoning.

In contrast, the estimated impact of overtime hours on the perception of job instability is

in line with the notion that hours of work are adjusted before the adjustment of the number

of employees, as there is an increase in demand. Thus, the implementation of overtime

hours reflects, in fact, the underlying uncertainty about the firms’ current environment that

is also reflected in the perception of job instability among employees. The results further

indicate that the effect of a part-time contract on the perception of job instability disappears

within the subpopulation of females (see Table 4).

However, the most striking result of this study is that the perception of job instability is

negatively related with the variable that captures the individuals that have a temporary

contract.28 The estimation result also holds for the subpopulation of females (see Table

4). The result can be interpreted as an indication of the feature in the European labour

markets that persons who have started a temporary contact have already discounted the

high-subjective probability of job loss when they accept that type of contract. This means

that a temporary contract as such does not yield an additional increase in the perception

of job instability at the individual level of the economy, other things being equal. The

above result is not in line with the observations by Green et al. (2001), according to

which individuals holding short-term employment contracts are found to report the greatest

levels of job insecurity in the UK. However, the result can be rationalized by noting that

temporary contracts often provide a path towards more stable employment relationships.29

This effect is especially relevant in the context of the European unemployment problem.

The perception of job instability is not related at all to the fact that an individual is a

manual worker, but negatively related to the feature that an individual has managerial

duties in his/her current job. The latter can be rationalized by the notion that individuals
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who have managerial duties also have at least some power to decide about the separations

of employees. In addition, the weekly hours of work are not related to the perception of

job instability, despite the fact that long hours of work by employees could serve as an

indicator that the demand for firms’ goods and services is relatively robust in the current

market conditions. The perception of job instability is not more common in large cities

with more than 100 000 inhabitants. This may reflect the stylized feature that an increase

in the density of economy activity leads to more efficient matching within regional labour

markets via the so-called thick market externalities, despite the fact that large cities have

pockets of high unemployment rates.

The survey includes a limited number of variables that aim to characterize the firms’ position

in the economy. The results show that the perception of job instability is more common

within manufacturing industries. This result is in line with the observations by Aaronson

and Sullivan (1998) for the U.S., according to which job insecurity is substantially higher

in the manufacturing sector than in all other major industries, but the breakdown of job

insecurity by OECD (1997) is not able to find differences in the magnitude of the perception

of job instability between industries and services in the context of European labour markets.

However, the above result, according to which the perception of job instability is more

common within manufacturing industries, is not in line with the stylized features presented

in the recent literature on gross job and worker flows. The magnitude of gross job and

worker flows tends to be higher in non-manufacturing industries compared with

manufacturing industries (see, for example, Davis and Haltiwanger, 1999).

In addition, there is some empirical evidence for the view that the perception of job

instability by individuals increases according to the size of the firm. This effect is most

notable for the subpopulation of females (see Table 4). The perception of job instability

therefore seems to be less common in small establishments. This result is not in line with

the realized patterns of turnover, either, because the turnover of jobs and workers tends

to decline as firms’ size increases.30 However, this observation can be rationalized by

noting that there is almost always a low hierarchy in small firms compared with large

companies with a great number of separate establishments, which facilitates a more efficient

and detailed flow of information about the position of firms in the population of small

firms.

Finally, the country dummies that we included indicate that there are genuine differences

in the perception of job instability from country to country in Europe after taking account

of various factors that contribute to the incidence of job instability. For instance, the

perception of job instability is lower in Denmark and higher in Spain than in Norway even
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after taking into account the controls included for the incidence of job instability at the

individual level of the economy. This same pattern of job instability holds for the

subpopulation of females (Table 4). There are also unobservable idiosyncratic elements

that affect the incidence of job instability in European labour markets.

4.1. The robustness of the reported results

Along with the reported estimation results in Tables 3-4, a version of the Probit model

was estimated that included the gender-specific unemployment rate by Eurostat (2000)

for the European Union countries in 1998. The unemployment variable was not statistically

significant with the country dummies including the same control variables as the models

reported in Tables 3–4. The reason for this feature is that there is no temporal variation in

unemployment rates within countries at all, because the applied survey of this study provides

cross-country information only for the single year 1998. This feature of estimation naturally

extends to another variables by a similiar nature (including the variables that capture the

institutional characteristics of European labour markets that were discussed at the end of

the third section of the study). This means that there is no point in trying to include

institutional features as an additional explanatory variable to the reported Probit models

of the study.

Without the country dummies, the results indicated that an increase in the gender-specific

unemployment rate yields an increase in the perception of job instability among workers,

which is, of course, deeply in line with common sense. The result is also in line with Figure

1. The rest of the results remained the same as the reported ones in Tables 3–4. The same

results as the ones with the gender-specific unemployment rate hold in the case that the

unemployment rate was replaced by the gender-specific share of long-term unemployed

of all unemployed individuals for the European Union countries excluding Luxembourg

and Ireland provided by Eurostat (2000). The motivation for that particular specification

was the fact that long-term unemployment definitely yields extremely high private costs to

individuals in terms of lost human capital in the context of European labour markets.

Another point concerning the robustness of the reported results in Tables 3–4 can be

summarized in a nutshell as follows. Without the country dummies, the estimation results

remained the same, but the GENOPTIMISTIC variable turned out to be statistically

significant with a negative sign as a priori expected. Thus, an increase in the optimistic

perception about the aggregate economy definitely delivers a decline in the perception of

job instability at the individual level of the economy. In addition, the JOBS variable did
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get a negative sign. This means that there is some evidence for the view that an increase in

the number of jobs is able to reduce the perception of job instability at the individual level

of the economy. The exclusion of the PEROPTIMISTIC and GENOPTIMISTIC variables

yielded the same results as the reported ones in Tables 3–4.

The survey includes a question about the employee’s view about his/her labour market

position from five years after the interview (the question 109a in the manual of the interview,

see Infratest Burke Sozialforschung, 1999a). The estimation results showed that the

perception of job instability is highly correlated with the notion that an employee thinks

that he/she is in the pool of unemployed individuals from five years after the interview.

This fact is in line with thinking that workers are indeed able to deliver consistent answers

to the questions about the perception of job instability at the individual level of the economy.

5. Conclusions

The study explored the empirical determination of perceived job instability in Europe.

The study was based on the large-scale survey from the year 1998 covering 15 member

states of the European Union and Norway. All in all, there tends to be a rather vague

relationship between institutional features and the perception of job instability among

workers. However, the patterns of perceived job instability and the institutional features

of European countries are not consistent with the popular notion that the perception of

job instability declines as the strictness of labour standards and the strictness of employment

protection increase in European labour markets. This pattern emerges despite the stylized

feature of the earlier literature that the underlying magnitude of gross job and worker

flows of the economies declines as the strictness of labour standards and employment

protection increases. This means that the perception of job instability and the underlying

gross flows of job and workers need not be closely correlated.

The results show that perceived job instability increases with age. In other words, there is

evidence for the view that it is the job loss wage penalty more than the job loss incidence

that drives the perception of job instability among workers. An increase in the educational

level, on the other hand, leads to a decline in the perception of job instability. There are

no differences in the perceptions of job instability between males and females. An

occurrence of unemployment during the past five years delivers a substantial rise in the

perception of job instability. The empirical finding that the unemployment history strongly

matters for the perception of job instability is consistent with the notion that an unemployment

episode provides private information about the unobservable productivity of an employee.
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The most striking result was that a temporary contract as such does not yield an additional

increase to the perception of job instability at the individual level of the economy. However,

the perception of job instability is more common within manufacturing industries and there

is some evidence for the view that it increases according to the size of the firm. There are

also strong country effects.
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Table A1. The number of interviews across countries.

Country Number of interviews

Austria 1501
Belgium 1510
Denmark 1485
Finland 1504
France 3026
Germany 2998
Greece 1506
Ireland 1400
Italy 2992
Luxembourg 822
Netherlands 1500
Norway 1500
Portugal 1501
Spain 3000
Sweden 1312
United Kingdom 3000
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Table A2. Selected descriptive statistics for the whole population of employees.

Variable MEAN STD MIN MAX

WORRIED 0.27703 0.44755 0 1
AGE 38.43222 10.93591 16 64
GENDER 0.51688 0.49974 0 1
DEGREE 0.29214 0.45477 0 1
MARRIED 0.65463 0.47551 0 1
PARTNER 0.34134 0.47418 0 1
CHILDREN 0.61717 0.48610 0 1
EXPERIENCE 0.71911 0.44945 0 1
TENURE 0.41225 0.49226 0 1
UNEMPLOYED 0.19785 0.39840 0 1
GENOPTIMISTIC 0.09970 0.29961 0 1
PEROPTIMISTIC 0.10992 0.31280 0 1
JOBS 0.93188 0.25196 0 1
HOME 0.09980 0.29975 0 1
PART 0.19287 0.39457 0 1
OVERTIME 0.64088 0.47976 0 1
TEMPORARY 0.83084 0.37491 0 1
MANUAL 0.36214 0.48064 0 1
MANAGER 0.37767 0.48483 0 1
HOURS 39.03729 12.0639 1 88
METROPOLITAN 0.42980 0.49507 0 1
MANU 0.24377 0.42938 0 1
SERVICE 0.71599 0.45096 0 1
SIZE1 0.17435 0.37944 0 1
SIZE2 0.24815 0.43197 0 1

SIZE3 0.29471 0.45595 0 1
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1 Davis and Haltiwanger (1999) provide a survey of the literature on gross job and worker
flows. Burda and Wyplosz (1994) provide empirical evidence on the magnitude of gross job
and worker flows in Europe.

2 In addition, Aaronson and Sullivan (1998) argue that the trends in job security are much
more relevant to the discussion of whether special factors might be restraining wage inflation
than are the trends in realized job stability. In particular, if declines in job stability are less
dramatic than declines in job security, it must largely be because workers are less likely to
leave jobs voluntarily, and a decreased tendency to quit jobs may itself signal worker
insecurity.

3 The survey was commissioned by the European Foundation for the Improvement of Living
and Working Conditions, Dublin, and the Norwegian Royal Ministry of Labour and
Government Administration, Oslo. Fieldwork was co-ordinated by Infratest Burke
Sozialforschung, which also prepared the initial analyses of the survey.

4 Alesina et al. (2001) provide a recent study on the differences of European and U.S.
welfare systems.

5 Neumark et al. (1999) summarize the evidence on job instability in the United States.
OECD (1997) provide empirical evidence on the evolution and the causes of job instability
for Europe. In addition, Givord and Maurin (2001) provide recent evidence on the rise in
magnitude of job instability in France.

6 OECD (1997) provides a breakdown of perceived job insecurity in Europe based on the
Eurobarometer Survey for 1996. Blanchflower and Oswald (1999) provide an investigation
into job insecurity by applying the ISSP (International Social Survey Program) including a
large group of countries. In addition, Domenighetti et al. (2000) provide empirical evidence
for the view that job insecurity generates substantial negative health effects (for example,
sleeplessness).

7 Aaronson and Sullivan (1998) provide additional evidence on this issue.

8 However, the empirical evidence presented by Aaronson and Sullivan (1998) reveals that
an increase in the perceived likelihood of job loss has been especially great among white-
collar workers during the 1990s. Thus, there has been a kind of ”democratization” of job
insecurity in the U.S.

9 Green et al. (2001) also find that increased job insecurity, relative to the aggregate
unemployment rate, has contributed in part to wage restraint in the UK. Aaronson and
Sullivan (1998) have earlier reported similiar empirical results for the U.S. by using the
General Social Survey (GSS). Nickell et al. (2002) provide additional evidence on the issue
of job insecurity in the UK.

10 Infratest Burke Sozialforschung (1999a, 1999b, 1999c, 1999d) provides the detailed
documentation of the survey.

11 The total number of telephone-assisted interviews was 30557. The number of non-employed
individuals and economically inactive persons was 17908.

12 Self-employed persons are defined as persons who declare themselves to be self-employed.

13 Green et al. (2001) present similiar scatterplots by using the International Social Survey
Programme (ISSP) and find that there is a positive association between job insecurity and
the aggregate unemployment rate across countries.
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14 Greece and Luxembourg are excluded from Figures 2-3 due to the fact that indexes of
labour standards and employment protection are not available for these countries. These
indexes are adapted from Nickell and Layard (1999, p. 3040). The index of labour standard
strictness is originally by OECD. Each country is scored from 0 (lax or no legislation) to 2
(strict legislation) on five dimensions: working hours, fixed-term contracts, employment
protection, minimum wages and employees’ representation rights. The scores are then
totalled, generating an index ranging from 0 to 10. The OECD employment protection index
is based on the strength of the legal framework governing hiring and firing of workers.
Countries are ranked from 1 to 20, with 20 being the most strictly regulated.

15 Another possible interpretation of the correlation is that the demand for employment
protection rises if there is a great deal of perception of job instability among employees.
Agell (1999) provides an elaboration along this line of thinking.

16 Bertola (1992), Garibaldi et al. (1997), Salvanes (1997) and Garibaldi (1998) provide
presentations of this view of labour market adjustment.

17 Greece is excluded from the figure owing to the fact that the replacement rate is not
available for that particular country. The replacement rates are adapted from OECD (1998)
and calculated as an average of the first four columns in Table 3.1, which report replacement
rates for four family types (i.e. single, married couple, couple with two children and lone
parent with two children).

18 Horowitz and Savin (2001) provide a survey of binary response models.

19 A limited number of observations does not make it possible to estimate the specifications
separately for each country of the survey.

20 Ryan (2001) provides a survey of these issues.

21 However, the measure of education in the investigation by OECD (1997) is far from perfect,
because education is proxied by the age at which the individual first left full-time education.

22 This result is not in line with a stylized fact in the literature on gross worker flows,
according to which the probability of a job ending, in fact, declines with tenure (see, for
example, Farber, 1999). A potential problem with the conclusion that a long tenure does not
yield a decline in the perception of job instability is the fact that the age of an employee and
the length of the tenure tend to be positively correlated across individuals.

23 A related study by Ruhm (1991) finds that job losers continue to experience lasting wage
reductions in the U.S. This suggests that there are significant worker attachments to specific
jobs. In addition, Hall (1995) focuses on the permanent effects of job losses in the U.S.
Kletzer (1998) provides a summary of empirical findings.

24 Tversky and Kahneman (1982) provide a discussion of these effects.

25 Lupi and Ordine (2002) report that individual unemployment experiences tend to scarring
only in the northern regions of Italy, where the aggregate unemployment rate is relatively
low compared with that in southern parts of the country.

26 Another possibility is that employees that have, by nature, a substantial risk of losing their
jobs should they hold more than just one current job. Bell et al. (1997) observe by using the
British Household Panel Study that multiple job holding is an incomplete ’hedge’ against
financial insecurity in the UK. Keyssar (1986) provides an interesting discussion of
unemployment in Massachusetts in the 19th century. According to Keyssar (1986) many
people held many jobs as a mechanism of self-insurance.
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27 The results concerning the effect of a part-time job on insecurity is in conflict with the
observations by Green et al. (2000) for the UK, according to which part-time jobs tend to
yield an increase in the perception of job insecurity in low wage occupations.

28 Temporary employment is defined as non-permanent employment (including fixed-term
and temporary agency contracts).

29 Houseman (1998) provides empirical evidence on this feature of labour markets for the
U.S.

30 Davis and Haltiwanger (1999) provide a survey of the literature.
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