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Sammanfattning

In this paper we explore the relationship between work organisation
and the employee’s future on the labour market. Based on the results
from a survey performed in 1998, the work organisation at a samp-
le of Swedish workplaces is observed. The roughly 230000 employees
are followed over the years 1999-2008 with respect to their positions on
the labour market. Logistic regression and generalized estimating equa-
tions are used to find possible connections between work organisation
and the probability of having a job, being employed by the same firm,
employed by another firm, unemployed, on sick leave, disability pen-
sioner or having no or a very low income. By the aid of multiple linear
regression the corresponding analysis is performed with income deve-
lopment in focus. The main conclusion that may be drawn from our
study is that work organisation does have an impact on the employee’s
future on the labour market.

*Postadress: Matematisk statistik, Stockholms universitet, 106 91, Sverige. E-post:
ma.aks@hotmail.com. Handledare: Tom Britton.
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1 Introduction

Work organisation is a broad concept, describing how the work at a company is organised
and managed. How and by whom the work tasks should be performed, to which extent the
individual employees have an impact on their daily work and work situation in general, the
possibilities of personal development and learning for the employees, the company’s way of
handling fluctuating need for labour, the hierarchical levels in the company, among other
things, are all determined by the work organisation. It is obvious that the work organisation
is of great importance in the daily life of the employees. In this thesis, however, we want to
investigate the impact of working conditions in a broader perspective. Does the work
organisation have an influence not only on the work situation and well-being of the
employees today, but also on the future life of the individuals?

Our goal with this study is to examine whether it is possible to find connections between the
work organisation of the firm in which someone is employed, and his or her future position
on the labour market. Does the fact that one has worked under certain kinds of working
conditions increase the probability of still being in work in the years immediately after?
Furthermore, if that is the case, we are also interested in investigating the subgroups of
those who do and do not have a job. That is, what characterises the work organisation of
companies in which people tend to stay, and is work organisation one of the factors that
seem to lead people into finding new jobs? Among those who do not work any longer,
possible connections between working conditions and the probability of unemployment, sick
leave, disability pension or having no or a very low income are of interest. Finally, we aim to
answer the question whether the work organisation has an impact on the future wage
development of the employees.

We start this paper by introducing the data upon which our study is based. This section
includes both general information on the raw data and more specific information on the
datasets and variables created for our purposes. Particularly, a more precise definition of
how the concept work organisation is quantified and measured is given in this chapter. After
this we further describe the goal of our study and how it can be achieved with the data at
hand. An overview of the statistical models used follows immediately after. We continue by
presenting and analysing our results and, thereafter, a discussion on some aspects of
statistical models follows. Finally we summarize our results and try to draw some general
conclusions from our study.



2 Description of data

Our analyses are mainly based on two sources of data —the FLEX 2-survey and the LISA
database, which are described briefly in the two subsequent sections. Thereafter we
proceed by introducing the datasets and variables used in our study, and show how they are
created.

2.1 The FLEX 2-survey

FLEX 2 is an extensive survey, performed in 1998 by Swedish National Board for Technical
and Industrial Development (NUTEK), which aimed to make researches into the
characteristics of Swedish workplaces. It covers a wide range of topics such as financial
responsibility, work organisation, training of employees, wage setting processes, strategies
of development and profitability, markets in which the companies are operating, customers,
service and product development, co-operation, personnel and use of information
technology. A large number of analyses based on the results have been made, mainly
published in Enterprises in Transition — Learning Strategies for Increased Competitiveness
(Institutet for tillvaxtpolitiska studier [ITPS], 2001), that focuses on describing the learning
strategies in Swedish companies and on finding connections between learning strategies and
profit and productivity.

The survey was not directed to enterprises but to workplaces. A workplace is defined as “a
geographically limited place where a permanent activity is carried on” whereas “an
enterprise can consist of several workplaces at different places” (ITPS, 2001, pp. 92). The
workplaces included in the sample group were chosen by stratified random sampling from
Statistics Sweden’s central workplace and company database covering the first quarter of
1998. Strata were formed with respect to business sector and number of employees and in
total the gross sample consisted of 5681 workplaces with at least five employees, which was
estimated to be representative for about 80000 Swedish workplaces in trade and industry.
First telephone interviews were performed and thereafter a postal questionnaire with
additional questions was sent out. More detailed information on the data collection process
may be found in (ITPS, 2001, pp. 92-100) and the entire questionnaires are presented in
(ITPS, 2001, pp. 101-119).

2.2 The LISA Database

The LISA database is a longitudinal database of the Swedish population. It includes yearly
information as from 1990 on all individuals, nationally registered in Sweden, of at least 16
years of age in each year respectively. LISA is an acronym for Swedish Longitudinell
integrationsdatabas fér sjukférséikrings- och arbetsmarknadsstudier, with the English
translation Integrated database for labour market research. The database is built upon a
large number of population registers and includes hundreds of variables, principally
describing the demographics, education and sources of income of the individuals. A



complete description (in Swedish) of the database and the variables included is found in
(Statistiska centralbyran [SCB], 2011:4).

2.3 Our Datasets

As previously mentioned, the goal of our study is to draw conclusions about whether or not
and possibly in which way the work organisation of the company at which someone is
employed has an impact on his or her future situation on the labour market. To explore this,
we need information on how at least a number of workplaces were organised at some
certain point of time and data that makes it possible to follow the employees of these
workplaces over the years. The FLEX 2 survey provides the former kind of information, while
the LISA database includes data that enables us to draw conclusions about the employees’
later situations on the labour market as well as other relevant information about them.

To be able to explore the work organisation of a certain workplace, with the results from the
FLEX 2 survey as a basis, it is needed that all questions relevant for describing the work
organisation have been answered. Imposing this requirement leaves us with a sample of
1311 workplaces, representing 997 different firms. We need to keep in mind that this
systematic selection of workplaces limits the opportunity of generalizing the results. On the
other hand, although we cannot regard our sample as representative, there is no evident
reason to believe that the response group should differ widely from the non-response group
with respect to the questions of interest for our study. It is possible and probable that
certain types of work organisations are under- or overrepresented in the sample, but
intuitively it is unlikely that a certain type of organisation would affect the employees of the
non-responding firms in a completely different way than the employees of the responding
ones. Therefore, in our point of view, we should be able to regard our results as a good
indication of the situation on the labour market in general, although such a generalization of
course needs to be made with caution and should be seen as highly approximate.

To start with, the employees of the 1311 workplaces that answered the questions relevant
for our study are sorted out. That is, we create a list of all individuals who worked at these
workplaces in 1998. This is done by a matching of both the workplace number (CfarNr in the
LISA database) and the corporate identification number (PeOrgNr in the LISA database) of
the companies that answered all relevant questions of the FLEX 2 survey, with the LISA
database of 1998. Since we are only interested in drawing conclusions about people who are
likely to having been employed by, and with that affected by the work organisation of, the
FLEX 2 companies during at least fairly long periods of time, we additionally require that the
individual should have had a declared income from work of at least 70000 SEK in 1998 to be
included in the dataset. It may be discussed which income limit is appropriate to use,
especially since wages differ widely among people, which for a given level of income makes
the time spent at work different for different people. However, in our opinion, this amount
is large enough to exclude most of those who worked only occasionally or during very short
periods of time. Worth mentioning is that the average income in the resulting group was
245393 SEK and that the 25 percent quantile was 184800 SEK which indicates that the
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majority of the employees in the sample are far from this income limit and presumably have
had work as their main source of income during the year.

The above procedure yields a list of in total 229387 persons who were employed at the
workplaces that answered the survey in 1998. This fixed group of individuals is followed over
the years 1999-2008. As time goes by, several people die or move abroad permanently and
are therefore no longer nationally registered in Sweden (and thereby no longer included in
the LISA database, nor relevant for our purposes). This makes the sample size decrease over
the years. Furthermore, we wish to base our analyses only on people who are expected to
take part on the Swedish labour market and who are entitled to public allowances, and not
on those who are outside the labour market due to age. Therefore, individuals are excluded
from our study the year they reach the age of 65, regardless of whether they work or not.
The number of individuals left in the sample in each of the years is presented in Table 1.

Table 1: Number of individuals left in the sample in each of the years 1999-2008

Year Number of observations
1999 227 457
2000 225414
2001 223289
2002 220790
2003 217 847
2004 214054
2005 209 656
2006 205 159
2007 200323
2008 194 965

2.4 Variable Description
In the following section we present the response and explanatory variables included in our
analyses and describe how they are created.

Response variables

For each year, 1999-2008, a division into the following eight different categories of
occupation is made.

Employed within the same firm.
Employed within another firm.
Unemployed.

On sick leave.

Disability pensioner.

Student.

Other, low income.

© N O U A WN R

Other, higher income.



The data used for the categorisation is collected from the LISA database. A specification of
the variables upon which each category is based is found in table Al in the appendix.

To start with, the individuals employed by the same firm as in 1998 are sorted out and
placed in category one. This is done by a matching of the corporate identification numbers,
CID. Changes of the CID from year to year, and mergers or expansions of firms, are
accounted for by the use of the FAD database (acronym for “Foretagens och Arbetsstéllenas
Dynamik”), which we choose to not describe any further in this report. This means that in
each year respectively the individuals who are registered at any of the corporate
identification numbers that may be traced back to the company of 1998, are categorised as
still employed by the same firm.

The requirement for falling into the second category is being registered at another firm with
a declared yearly income above a certain level. We choose an income limit corresponding to
70000 SEK in 1998, approximately corrected for the inflation by a yearly increase of 2%, i.e.

L; = 70000 x 1.02},

where L; = income limit yeari,i = 1, 2, ... 10 corresponding to the years 1999 — 2008. The rest
of the categories are tested for in subsequent order, so that each person takes part only in
one category. The unemployed are defined as those with unemployment benefits making up
at least one third of the yearly total income (i.e. one third of the sum of unemployment
benefits and declared income). Included in the fourth category are those with at least 61
days of sick leave during the year, and being categorised as disability pensioner only requires
the presence of disability pension. We define students as those taking part of student
benefits and with a total income (i.e. the sum of student benefits and declared income) on at
least the maximum level of student benefits the current year. The individuals not defined as
any of the above are included in category seven if their declared yearly income is below L;
and in eight if it is higher than L;. Finally, we define the category non job as those who do
not belong to neither of the categories one or two.

To be able to investigate whether there is a connection between wage development and
work organisation we calculate the percentage income change since 1998 for each year
1999-2008 and individual as

Income, — Income; qgog
*k

Income_percent_x_1998 = 100,

Income;gog

where x denotes the years 1999-2008. This is based on the variable DekLon from the LISA
database.

Explanatory variables

In our analyses we distinguish between two types of explanatory variables —index variables
based on the results from the FLEX2-survey and register-based variables describing the



individuals. The first category is of main interest while the other category should be seen as
a collection of variables to be controlled for.

In short, the register-based variables chosen are: gender, age-group, level of education,
industry in 1998, regional group and Swedish or foreign background. These characteristics
are known to generally influence people’s chances on the labour market. The variable
regional group specifies whether the individual lives in an area close to Stockholm, another
large town, a small town et cetera. In total it has six categories. With industry we mean the
line of business in which the company operates. Twelve rough categories are used, for
example energy, trade, manufacturing and transport. Having in mind that our focus in this
report does not lie on analysing this variable, we choose not to specify the categories used
since each one of them is based on a large number of different very specific smaller lines of
business, which would make such an exposition very extensive.

While gender, ethnic background and industry of the company in which the individual
worked in 1998 are of course fixed variables, the regional group in which the individual lives,
the level of education and the age-group to which the individual belongs may differ from
year to year. A specification of the variables, their possible values (categories) and the LISA
variables used to create them is found in Table 2 below.

Table 2: Specification of the register-based explanatory variables.

Variable Categories Variable from the LISA
database

Gender Male / Female Kon

Age -35 /36-49 / 50- Alder

Education level Compulsory school / upper Sun2000niva_old

secondary school / post
secondary education less than
3 years / university 3 years or

more
Industry in 1998 12 different industries SNI* — svensk

naringsgrensindelning
Foreign background Individual born outside UtISvBakgAlt

Sweden or individual born in
Sweden with both parents
born abroad / individual born
in Sweden with at least one
parent born in Sweden
Regional group 6 different possibilities Kommun

*The variable is collected from a Swedish company database and not the LISA database. For
further information on SNI (in Swedish), see (Statistiska centralbyrdn [SCB], n.d.).

Dummy variables are used for the coding of the different categories. That is, e.g. the variable
education level does actually consist of four different variables, of which for each person and



year one takes the value one and the other three take the value zero (depending on his or
her level of education).

The work organisation of the workplaces at which the individuals were employed in 1998 is
measured by three index variables - numerical flexibility, decentralisation and individual
learning. These concepts are well-known in organisational and economic theory and are
described theoretically in e.g. (Atkinson, 1984, pp. 28-31). Our goal is to catch the meaning
of these variables with the data at hand. An intuitive interpretation of numerical flexibility is
that it aims to describe to which extent the company adjusts the number of employees
according to the current need for labour. Decentralisation gives an indication of the level of
responsibility, decision-making possibilities and co-operation among the employees. As the
name suggests, individual learning describes the employees’ learning and professional
development in daily work.

Table 3 presents the questions upon which the indices are built. For exact formulations of
the answer choices we refer to (ITPS, 2001, pp. 101-119), where the complete
guestionnaires may be found in their original layout. The indices are, with some minor
exception, based on the same questions and data as the ones used in (Statistiska
centralbyran [SCB], 2011, pp. 235-272).

Table 3: Questions included in the indices. T denotes that the question was asked in the
telephone interview and Q that it was included in the postal questionnaire.

Numerical flexibility T22:Is the everyday/normal work in direct production organised so that
a) The employee alternates between a number of different working
tasks/operations
b) The employee is continuously assigned new working tasks

Q19: Did you employ personnel on a temporary basis in 19977?

Q20: If you employed personnel on a temporary basis in 1997, what was the
proportion of this type of personnel?

Q22: Did you adjust working hours to business cycles in 19977 By adjusting
to business cycles we mean adjusting working hours to peaks and slumps in
the market.

Q24: Did you use the services of other enterprises in order to pursue your
core business in 19977 If so, state which type of personnel that was used
and for what reasons.

Q25: If you used the services of other enterprises to pursue your core
business in 1997, how large was this input compared to your own labour
force?

Decentralisation T13: Is the whole workplace organised so that people with different
professional functions carry out work together?
a) In production of services and goods

9



Individual learning

b) In planning of the work

c) Infollow-ups of the results and quality control
d) In selection of production technology

e) Inservice and product development

T17: Which of the personnel normally carry out the following tasks in direct
production?

a) Daily planning of one’s own work

b) Weekly planning of one’s own work

¢) Quality control

d) Follow-up of results

e) Planning and training related to work

f) Introduction/training of employees

g) Personnel administration

h) Service and product development

i) Selection of production technology

j)  Maintenance of technical equipment, e.g. machines and computers

Q21: What proportion of the personnel had the following forms of working
hours in 1997?

a) Fixed working hours

b) Flexible working hours

c) Free disposition of working hours

T20: Does the everyday work contain elements of organised skills
development?

T22: Is the everyday/normal work in direct production organised so that:
c¢) The supervisor continuously makes higher demands in respect of
existing working tasks.

d) The employee himself further develops existing working tasks
e) The employee himself develops new working tasks

T23: What proportion of the employees in direct production participated in
training/courses which were wholly or partly paid by the employer in 1997?

The answers are assigned numerical values and thereafter the indices are calculated as

weighted sums of each question. The questions included in the numerical flexibility and

individual learning indices are used in a direct way. That is, a positive answer or a relatively

large percentage increases the value of the index. In the decentralisation index we aim to

catch the degree of team work by question T13, but also by noting whether any of the tasks

mentioned in T17 are performed by work teams. The employee’s possibility of planning his

or her own work and participating in the quality control and follow-up of results is also

captured by T17, but in this case if the tasks a)-d) are reported to be performed by the

individual employee. Also for decentralisation, a positive answer increases the value of the

index. A precise description on how the indices are calculated is found in the appendix.
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3 Problem Formulation

The aim of our study is to investigate whether the three index variables, describing the work
organisation of the workplaces in 1998, have an impact on the employees’ probability of
having a job, still being employed by the same firm, being employed by another firm, being
unemployed, on sick leave, early retired or having no or a very low income in the years 1999-
2008. Furthermore, we are not only interested in whether or not the work organisation
influences the future lives of the employees but also in which direction, and how the impact
of the organisational variables changes with time. That is, do numerical flexibility,
decentralisation and individual learning respectively increase or decrease the probability of
being part of each of the categories mentioned above and does this possible impact of the
work organisation change over the years 1999-2008? Finally, we want to make the
corresponding analysis of the impact of work organisation on the income development.

4 Statistical Models

In this chapter we describe the statistical models used to analyse the data. We focus on
intuitive descriptions that aim to simplify the understanding of the results later presented.
Discussion of, and motivation for, our choices of methods and models is left to chapter 6,
Discussion of the Statistical models. Theoretical details are either referred to or presented in
the appendix.

To sum up, the statistical models used in our study are multiple logistic regression, ordinary
least squares (OLS) multiple regression and generalized estimating equations. The former
two are used to make analyses of the impact of the organisational variables on each year
separately. The generalized estimating equations approach makes it possible to perform
longitudinal analyses in which all years are studied simultaneously.

4.1 Logistic Regression
Our first approach is to perform logistic regressions on each year, 1999-2008, separately. For
each response variable and year, models of the type

p
log (m) =a+ pixy + -+ Buxn + ByrXnr + Bpxp + Brxp + € (1)

are estimated, where a is the intercept, 5, [, denote the parameter estimates of the
register-based dummy variables described in the chapter Explanatory variables, Byr denotes
the parameter estimate of numerical flexibility, B, the parameter estimate of
decentralisation, 3;,the parameter estimate of individual learning and ¢ is a random error.

The probability of belonging to a certain group is denoted by p, and log (ﬁ) is the natural
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logarithm of the odds. A negative parameter estimate indicates that the variable diminishes
the log odds, and thus indirectly the probability of being part of the group under
investigation, while a positive parameter estimate has the opposite effect.

Linear combinations of the explanatory variables are avoided by excluding one category-
dummy of each register-based explanatory variable from the model, or equally including it in
the intercept. P-values based on Wald test statistics are used to assess the significance of the
explanatory variables. A more thorough, and theoretical, description of the logistic
regression model may be found in e.g. (Agresti 2002, chapters 5-6).

To get an impression of the adequacy of the models we use pseudo R?. Several such
measures have been proposed, a choice of which are discussed in (Menard, 2000). We
choose to rely on the one proposed by Nagelkerke (Menard, 2000, pp. 20),

)

pseudo 2/n
1 - LO

2/n

R

where L, denotes the likelihood of a model containing only the intercept, L), the likelihood
of the model with all explanatory variables and n is the sample size. It is important to note
that the interpretation of pseudo R? measures is not equivalent to the interpretation of the
coefficient of determination, R?, in OLS regression. Rgseudodoes not represent the
proportion of variability explained by the model. Instead we should consider it “a measure of
strength between the dependent variable and the total set of predictors” (Menard, 2000, pp.
17). In similarity with the ordinary R? measure, Rf,seudo ranges from zero to one, with

higher values indicating better model fit.

4.2 Multiple Linear Regression
To analyse the yearly connections between the organisational variables and income
development, multiple linear regression is used. The model is of the type,

Income_percent x 1998 = a + B x1 + -+ B xXn + By Xnr + BpXp + B X1 +€(2),

where Income_percent_x_1998 denotes the percentage income increase or decrease of the
individual since 1998, and the remaining notation corresponds completely to the one of the
logistic regression model. In this case the parameter estimates represent the direct impact
on the percentage income development of the variable. The coefficient of determination,
R?, is used to determine the proportion of variability in data that is accounted for by the
model.

A model assumption, to make correct inferences based on the linear regression model, is
that the residuals, &, should be independent and normally distributed with an expected
value of zero and constant variance. In our case, however, the normality assumption needs
not to be checked for. Considering the large number of observations, the central limit
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theorem assures that the p-values, based on the t-test statistics, are asymptotically correct,
given that the other assumptions hold. More detailed information on the multiple linear
regression model may be found in e.g. (Lindgren, 1993, pp. 508-512) or (Sundberg, 2009, ch.
3).

4.3 Generalized Estimating Equations

Finally we want to make use of the fact that we have got longitudinal (panel) data, and
analyse the datasets from all years in the same model. A method called generalized
estimating equations, GEE, is used. Although the mathematical theory behind differs, the
practical aspects of the method (such as the structure of the model and the interpretation of
the results) are almost identical to ordinary multiple logistic regression. The advantage of
GEE is that the fact that the same persons are observed over time is taken into account. For
example, it is reasonable to believe that having been on sick leave in one year generally
increases the probability of being on sick leave also in some of the other years. GEE allows
this kind of correlation within subjects (individuals), while the logistic regression model has
an underlying assumption of independence between all observations, which is very likely to
not be fulfilled when the datasets from all years are used in the same analysis. Furthermore,
the model allows attrition, i.e. in our case that the individuals leave the sample the year they
reach the age of 65 or in case of death or moving abroad.

An overview of our longitudinal GEE model follows below.
p
log T—p =+ f1x1 + - Buxn + ByrXne + BoXp + Pruxie

+B1999X1999 + *** + B2007X2007 T BnrB1999XNFX1999 F *** BnrB2007XNFX2007

+BpL1999XpX1999 + *** BpP2007XpX2007 t BiLB1999X1.X1999 + *** P1.B2007X1.X2007 T € (3)

The interpretation of the elements on the first row, and the interpretation of &, correspond
completely to the interpretation of the elements in the ordinary multiple logistic regression
models (equation (1)). For natural reasons the number of people who are still working in the
same organisation as in 1998 decreases with time, which means that the share of individuals
in the other categories of occupation is smaller in the years immediately after 1998,
compared to later. This, in combination with the fact that the state of the market may differ
from year to year, motivates the inclusion of year dummy variables. To avoid linear
combinations of the time dummies, one year needs to be excluded from the model. Our
choice is 2008. We denote the parameter estimates 1999, ... S2007- FOr the same reason, we
also exclude one category-dummy from each of the register based explanatory variables.
The impact of these variables is instead caught in the intercept.

The organisational variables describe the work organisation of the company in which the
employee was employed in 1998. Since people quit their jobs and reorganisations may take
place, we do believe that the importance of these variables differs over time, and we wish to
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study these possible differences. Therefore, in addition to the main effects Syr, Bpand By,
interaction terms between the three organisational variables and the year dummies are
introduced, with parameter estimates denoted by SByr 1999, --» Bir.B2007-

P-values based on z-test statistics are used to determine whether the explanatory variables
are significant or not. An exposition on some important theoretical aspects of the model that
should be mentioned, and references for further reading is found in the appendix.

5 Results

5.1 The Probability of Having a Job

Our first analysis aims to find possible differences between individuals having and not having
a job with respect to the organisational variables of the companies in which they were
employed in 1998. For each of the years 1999-2008, logistic regressions are performed as
described in equation (1), with not being employed in the same or in another organisation as
response variable (defined as those who do not belong to neither category 1 nor 2 according
to the definitions in chapter 2.4) and explanatory variables as previously specified.

Thereafter a longitudinal study is performed, with the same explanatory variables as in the
former analysis, but with an additional time effect and interaction effect between time and
the organisational variables included, as described in equation (3). The parameter estimates
of the organisational variables and in the latter case, additionally the interaction effect
between the organisational variables and the year dummies, are presented in Table 4 and
Table 5 respectively.

Throughout the report, we let * denote statistical significance on the 10 percent level, ** on
the 5 percent level and *** on the 1 percent level. The reader should note that this is not
the most commonly used system for denoting statistical significance. As previously
mentioned, the explanatory variables describing the gender, age, education level, industry,
ethnic background and regional group are not of main interest, but are rather included in the
models to be controlled for. Therefore we do not to present the parameter estimates of
these variables in our report.

14



Table 4: Parameter estimates of numerical flexibility, Byg, decentralisation, Bp, and
individual learning, B;1., from logistic regressions performed on each year separately, as
described in equation (1), with non job as response variable.

Year Numerical flexibility Decentralisation Individual learning R129$eudo
1999 0.4305*%** -0.0488*** -0.1979*** 0.0484
2000 0.2078*** -0.0700*** -0.2199*** 0.0601
2001 0.0431 -0.0538*** -0.1255%%* 0.0641
2002 0.1043*** -0.0524*** -0.1759%** 0.0674
2003 0.1282%** -0.0680*** -0.1326*** 0.0773
2004 0.1106*** -0.0690*** -0.1389*** 0.0820
2005 0.0848*** -0.0690*** -0.0772%%* 0.0873
2006 0.0617** -0.0647*** -0.0713*** 0.0931
2007 0.0389 -0.0612*** -0.0831*** 0.0963
2008 0.00818 -0.0619*** -0.0709*** 0.0981

The overall trend is that the impact of numerical flexibility diminishes over the years,
whereas the coefficient of decentralisation lies on a relatively stable level. The level of
individual learning at the companies in which the individuals were employed in 1998 loses
importance as time goes by, although there is still a non-negligible connection between the
occupation of the individuals and the index in 2008. We note that the coefficients of
determination, Rj .4, , are low. This is further commented in chapter 6, Discussion of the
Statistical Models.

Table 5: Parameter estimates of the main effects of numerical flexibility, By,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnrB1ggg, -+ Bi.B20o7, from the GEE analysis, as described
in equation (3), with non job as response variable.

Numerical flexibility 0.0345
Decentralisation -0.0072
Individual learning -0.0704**x*
Year Numerical Decentralisation*year Individual
flexibility*year learning*year
1999 0.5465*** -0.1130%** -0.3273%*%*
2000 0.2393*** -0.0364*** -0.3204***
2001 0.0879** -0.0341*** -0.1982***
2002 0.0708** -0.0215%** -0.1419%**
2003 0.0839*** -0.0390*** -0.0078
2004 0.0714** -0.0419*%** -0.0220
2005 0.0526** -0.0329*** 0.0341
2006 0.0505** -0.0243*** 0.0339*
2007 -0.0037 -0.0093** 0.0027
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The overall impression is that the results from the longitudinal study are similar to the
results from the separate logistic regressions. After having controlled for gender, age,
education level, industry, foreign background and regional group, numerical flexibility
significantly increases the probability of being out of work until 2006, and also in this case
the effect of the variable is decreasing over the years. As in the former analyses, a high level
of decentralisation decreases the probability of not having a job in each of the years. The
effect is generally relatively small and stable, except for in 1999 when the parameter
estimate is much larger, which was not the case in the former analysis. Since the main effect
of individual learning is significant, we draw the conclusion that this variable decreases the
probability of being out of work during all of the years. In addition to this, the significant
interaction effects between time and individual learning show that the level of individual
learning at the company of 1998 has a larger impact during the years 1999-2002, compared
to later. This more or less corresponds to the results where logistic regressions were
performed on each year separately. We emphasize the fact that since industry is included in
the model, these results are valid within each line of business.

The results from both types of analysis above show that there is a positive connection
between having worked in a company with a high degree of numerical flexibility and being
out of work in each of the following eight years (with one exception). This most likely

reflects the fact that the more numerically flexible a firm is, the more temporary personnel it
is likely to use, which by definition means that a relatively large share of the employees will
lose their jobs within a certain period of time. While some of them continue working in other
firms, others do not succeed in finding new jobs, which explains the positive sign of the
parameter.

Temporary contracts typically run over short periods, so within a couple of years most
employees who are affected by this have already quitted, which explains the higher values of
the parameter estimates in the years 1999-2000. In spite of this, the variable still has some
importance until 2006. One possible reason could be the fact that people with short time
contracts are likely to have gotten new short time contracts in other companies before
falling into one of the non job categories. We may also suspect that numerical flexibility is
more common in certain kinds of professions, and since it is more likely to change job within
your former profession than trying a completely new one, the variable may still be fairly
relevant for the year under investigation.

The relatively stable effect of decentralisation is more surprising. Having had a job ina, to a
large extent decentralised firm in 1998 significantly increases the chance of having a job in
each of the following years. A credible explanation is that having worked in a decentralised
company has had a large influence on the individual. Someone who is used to planning one’s
own work, who has been responsible of the quality control and follow-up of results and who
is an experienced team worker, is generally more attractive on the labour market than
others even after having changed work more than once or having been in one of the non job
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categories. It is a positive experience that you either have or do not have. Another possible
explanation is that the stable impact is a consequence of the fact that people who get new
jobs tend to stay within the same field of work, and that the level of decentralisation is likely
to be similar at these companies. However, the result is a clear indication that employees of
highly decentralised firms tend to be in work to a larger extent than others in the future. Our
conclusion is thus that working at a decentralised company is positive for the individual.

Individual learning decreases the probability of being out of work. As time goes by, the
probability of having changed work at least once increases which in turn increases the
probability of having worked at a company with a different level of individual learning. This
should be one reason for the weaker impact of individual learning over the years. Another
reason could be the fact that what the employees learned in 1998 is not relevant for their
work anymore, so that the variable loses importance also for the group of employees who
are still working in the same company. Since the variable still has some impact in 2008 there
is reason to believe that for a relatively large group, the knowledge and experience that
resulted from the high level of individual learning at the company was of a type that not only
increased the employer’s willingness to keep the employee, but also other employers’
willingness to employ him or her.

The above analyses shed some light on the general trends, but also raise further questions of
interest. We may for example believe that numerical flexibility does not have an impact on
the whole non job group, but mainly on the risk of unemployment or the risk of falling into
the group of people with a very low yearly income. It is also reasonable to think that having
worked in a numerically flexible firm should increase the probability of working at another
company and decrease the probability of continuing working at the same company as in
1998. One may suspect that the effect of the variables describing the degree of
decentralisation and individual learning should be more stable for the group of people still
working in the same company, in comparison to the other groups, since the variable is likely
to still be highly relevant for this group. To further investigate these, among other, questions
of interest we proceed by performing logistic regressions and longitudinal studies on these
subgroups.

5.2 Two Categories of Work

To find the characteristics of the two groups of people with employments, logistic
regressions and longitudinal analyses are performed, with employed within the same or
employed within another organisation as response variables, respectively. Table 6 and 7
present the results of the analyses of the group of people still employed within the same
firm and in table 8 and 9 the corresponding results for those who are employed within other
firms are found. Thereafter follows an analysis of the results in all four tables. As previously
mentioned, the parameter estimates for the register-based dummy variables describing the
individuals, are not presented.
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Table 6: Parameter estimates of numerical flexibility, Byg, decentralisation, p, and
individual learning, B;1., from logistic regressions performed on each year separately, as
described in equation (1), with employed within the same firm as response variable.

Year Numerical flexibility Decentralisation Individual learning R129$eudo
1999 -0.5281*** 0.1186*** 0.3493%** 0.0521
2000 -0.3072%** 0.0590*** 0.1099*** 0.0476
2001 -0.2213*** 0.0289*** 0.1091*** 0.0529
2002 -0.1331*** 0.0448*** 0.1436*** 0.0804
2003 -0.1189*** 0.0719*** 0.1417*** 0.1008
2004 -0.0977*** 0.0656*** 0.1380*** 0.1011
2005 -0.1142%%** 0.0621*** 0.1407*** 0.1035
2006 -0.0463** 0.0540*** 0.1169*** 0.1058
2007 -0.1096*** 0.0638*** 0.1355%** 0.1166
2008 -0.1358*** 0.0636*** 0.1426%*** 0.1177

It is clear that numerical flexibility decreases the probability of staying in the same company
the most in 1999-2001, and thereafter levels away. The effect of decentralisation is relatively
constant, and positive, except for a slightly larger value in the first year. Individual learning
increases the probability of staying in the same firm in a rather constant way over time,
except for in 1999 when the variable had a larger impact.

Table 7: Parameter estimates of the main effects of numerical flexibility, By,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnrB1ggg, -+ Bi.B20o7, from the GEE analysis, as described
in equation (3), with employed within the same firm as response variable.

Numerical flexibility -0.2594***
Decentralisation 0.0589***
Individual learning 0.2252%**
Year Numerical Decentralisation*year Individual
flexibility*year learning*year
1999 -0.6174*** 0.0643*** 0.5373*%*x*
2000 -0.3302*** -0.0403*** 0.2355%**
2001 -0.1921*** -0.0663*** 0.1905***
2002 -0.0395** -0.0312%** 0.0594***
2003 0.0082 0.0065* -0.0035
2004 0.0317** 0.0028 0.0117
2005 0.0153 0.0023 0.0212*
2006 0.0719*** -0.0110*** 0.0010
2007 0.0161* -0.0018 -0.0037

The significant main effects show that throughout the period, numerical flexibility decreases
and individual learning increases the probability of staying within the same organisation as in
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1998. Besides this, the significant interaction effects imply that both variables have a larger,
but diminishing, effect in the years 1999-2002, compared to the later years, which was also
the case in the former analysis. Decentralisation increases the probability of staying within
the organisation the most in 1999, and is on a rather stable level as from 2003. In 2000-2002
the impact is much weaker, which is seen by taking both the main and the interaction effect
into account (the sum of these variables). Whereas numerical flexibility, and to some extent
decentralisation, follow the same pattern as in the former analysis, we have found a
diminishing effect of individual learning that was not evident before.

Table 8: Parameter estimates of numerical flexibility, Byg, decentralisation, Bp, and
individual learning, B, from logistic regressions performed on each year separately, as
described in equation (1), with employed within another firm as response variable.

Year Numerical flexibility Decentralisation Individual learning R;seudo
1999 0.5275%** -0.1444*** -0.3931*** 0.0735
2000 0.3090*** -0.0457*** -0.0382* 0.0753
2001 0.2675*** -0.0118** -0.0742%** 0.0889
2002 0.1254*** -0.0299*** -0.0857*** 0.1131
2003 0.0871*** -0.0496*** -0.0951*** 0.1273
2004 0.0656*** -0.0389*** -0.0798*** 0.1287
2005 0.0953*** -0.0328*** -0.1144%** 0.1356
2006 0.0301 -0.0258*** -0.0894*** 0.1422
2007 0.1085*** -0.0384*** -0.1037*** 0.1567
2008 0.1482*%** -0.0363*%** -0.1149%** 0.1621

Numerical flexibility increases the probability of being employed in another firm, especially
during the years 1999-2001. Decentralisation makes it less likely to be working at another
company although the effect seems to be relatively small as from the year 2000. Except for
one non-significant result, individual learning significantly decreases the probability of being
employed in another firm, particularly in 1999.
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Table 9: Parameter estimates of the main effects of numerical flexibility, By,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnpBi9gg, --- Bir.B20o7, from the GEE analysis, as described
in equation (3), with employed within another firm as response variable.

Numerical flexibility 0.2007***
Decentralisation -0.0687***
Individual learning -0.1892***
Year Numerical Decentralisation*year Individual
flexibility*year learning*year
1999 0.5380*** -0.1298*** -0.5544%%*
2000 0.2934*** 0.0291*** -0.1692***
2001 0.2064*** 0.0640*** -0.1593***
2002 -0.0025 0.0273*** -0.0012
2003 -0.0591*** 0.0000 0.0180
2004 -0.0799*** 0.0082* 0.0043
2005 -0.0511%** 0.0104*** -0.0422%**
2006 -0.1065*** 0.0202*** -0.0117
2007 -0.0321%** 0.0024 0.0043

The positive main effects show that there is a connection between having a new job and
numerical flexibility and individual learning respectively, during the whole period. Both
variables are particularly important until 2001, and thereafter stay on a more stable level.
Decentralisation generally has a weak negative impact, except for in 2001 when the sum of
the main and interaction effect was nearly zero. We draw the conclusion that numerical
flexibility and decentralisation generally behave in the same way as when separate logistic
regressions were performed, while the diminishing impact of individual learning only could
be detected in this later analysis.

In comparison with the general results in the previous section, that aimed to find the
differences between those having and not having a job, we see that the tendency of
diminishing impact of numerical flexibility as well as the relatively constant impact of
decentralisation remain. Individual learning on the other hand, that lost importance with
time in the former analysis stays on a relatively constant level when logistic regressions are
performed for each year separately, but has the same diminishing tendency in the two
longitudinal studies. We note that the parameter estimates of the analyses of the group of
people still employed by the same firm are close to the parameter estimates of the group of
people employed by other firms, but with opposite sign. This is hardly surprising since the
vast majority of those who do not work in the same firm work in another firm, and what is
positive for the probability of staying within the firm is on the other hand negative for the
probability of leaving it.

Our interpretation of the diminishing effect of numerical flexibility corresponds to the one of
the analysis of the whole non job group, which in short was that numerical flexibility by
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definition means that some employees will lose their jobs within a short period of time. As
expected, the signs differ in the analyses of the two groups. Numerical flexibility decreases
the probability of staying at one’s job, but also increases the probability of getting a new
one. The latter should probably be seen as a consequence of the fact that those who were
employed in highly numerically flexible firms in 1998 have been forced to find new jobs to a
larger extent than others, rather than a positive outcome of numerical flexibility. Worth
mentioning is that in the analyses of both groups the variable remains significant during the
whole period (with one exception), which differs from the result of the whole non job group
where the variable only had a significant influence until 2006.

We see that decentralisation does not only increase the probability of having a job, but it
also increases the probability of staying at one’s job and decreases the probability of being
employed by a new firm. It is not unrealistic to draw the conclusion that decentralisation is
appreciated by the employees and that the level of decentralisation has an influence on the
willingness to start looking for new jobs.

Individual learning makes it more likely to stay within the firm and hence less likely to be
employed in a new one. Relevant knowledge increases the employer’s willingness to keep
the employee but probably also the employee’s willingness to stay within the firm.

5.3 Four Categories of Non Job

To further analyse the non job group, logistic regressions and longitudinal analyses, as
defined in equations (1) and (3), are performed with the unemployed, those on sick leave,
the disability pensioners and others with low income as response variables respectively. The
parameter estimates of the organisational variables are presented in tables 10-16.

Table 10: Parameter estimates of numerical flexibility, Byg, decentralisation, Bp, and
individual learning, B;.., from logistic regressions performed on each year separately, as
described in equation (1), with unemployed as response variable.

Year Numerical flexibility Decentralisation Individual learning Rzz)seudo
1999 0.6803*** -0.0574*** -0.2482%** 0.0415
2000 0.3730*%** 0.00582 -0.5923*%%* 0.0564
2001 0.1867*** 0.00139 -0.5173*%%* 0.0528
2002 0.2091*** -0.0432%%* -0.3641%%* 0.0389
2003 0.1460*** -0.0979*** -0.2198*** 0.0470
2004 0.2573*%** -0.0956*** -0.3024%%* 0.0468
2005 0.2097*** -0.0588*** -0.2132%%* 0.0431
2006 0.2108*** -0.0654*** -0.0664 0.0431
2007 0.1980*** -0.0293* -0.1409** 0.0415
2008 0.2827*** -0.0664*** -0.1387** 0.0464

From table 10 we draw the conclusion that all three indices do have an influence on the
probability of unemployment. As expected, the risk is larger for those who worked in firms
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with a high level of numerical flexibility in 1998, especially in the two subsequent years. Both
decentralisation and individual learning generally decrease the probability of
unemployment.

Table 11: Parameter estimates of the main effects of numerical flexibility, By,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnpB19gg, --- Bir.B20o7, from the GEE analysis, as described
in equation (3), with unemployed as response variable.

Numerical flexibility 0.2248***
Decentralisation -0.0289*
Individual learning -0.1567***
Year Numerical Decentralisation*year Individual
flexibility*year learning*year
1999 0.6978*** -0.0263 -0.3877***
2000 0.2647*** 0.0796*** -0.6189***
2001 0.0233 0.0725*** -0.4776%**
2002 0.0330 -0.0217 -0.2974%%x*
2003 -0.0808 -0.0877*** -0.0063
2004 0.0341 -0.0652*%** -0.0850
2005 0.0000 -0.0229 -0.0419
2006 -0.0009 -0.0167 0.0420
2007 -0.0529 0.0300** -0.0179

As can be seen in table 11, the positive main effect and the positively significant interaction
effects in 1999-2000 confirm the conclusions about numerical flexibility that were drawn
from the separate logistic regressions. Individual learning decreases the probability of
unemployment throughout the period, with a peak in the four earliest years. Quite contrary
to what was found before, decentralisation increases the probability of unemployment in
2000-2001, and significantly decreases this probability only in a few of the later years. Since
the results differ in the two analyses and the parameter estimates are rather small in
comparison with the other two organisational variables, we choose not to draw any
conclusions about the impact of decentralisation.
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Table 12: Parameter estimates of numerical flexibility, Byg, decentralisation, p, and
individual learning, B;1., from logistic regressions performed on each year separately, as
described in equation (1), with on sick leave as response variable.

Numerical flexibility Decentralisation Individual learning 2
Year Rpseudo
1999 0.1923* -0.1548%** -0.0234 0.0798
2000 0.0608 -0.1324%** -0.0789 0.0776
2001 -0.0687 -0.1390*** -0.0795 0.0652
2002 -0.00221 -0.1410*** -0.1240** 0.0569
2003 0.1010 -0.1550*** -0.0766 0.0518
2004 -0.0529 -0.1470%*** -0.1505** 0.0451
2005 -0.1404* -0.1462%** -0.0896 0.0399
2006 -0.1444%* -0.1274%** -0.1445%** 0.0373
2007 -0.1272 -0.1330*** -0.1949** 0.0375
2008 -0.0497 -0.1229*** -0.1716** 0.0333

Table 12 shows that we cannot establish any statistical connection (on the 5% level)
between the level of numerical flexibility and being on sick leave. Neither is there any strong
evidence that the degree of individual learning would have an impact on the probability of
getting sick, at least not in the short run. What we do see, on the other hand, is that
decentralisation clearly decreases the risk of being on sick leave.

Table 13: Parameter estimates of the main effects of numerical flexibility, Byr,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnrB1ggg, -+ Bi.B20o7, from the GEE analysis, as described
in equation (3), with on sick leave as response variable.

Numerical flexibility -0.0353
Decentralisation -0.1295%**
Individual learning -0.1313%
Year Nurr\e.r.ical Decentralisation*year Indivi.dual
flexibility*year learning*year
1999 0.2301* -0.0231 0.0785
2000 0.0741 -0.0095 0.0378
2001 -0.0152 -0.0084 0.0153
2002 0.0273 -0.0134 0.0050
2003 0.1183 -0.0210 0.0939
2004 -0.0165 -0.0197 0.0142
2005 -0.1027 -0.0161 0.0749
2006 -0.1099 -0.0000 0.0229
2007 -0.0524 -0.0037 -0.0582

In table 13 we see that the conclusions that may be drawn from the longitudinal study
correspond to what was seen in the former analysis. Decentralisation diminishes the
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probability of being on sick leave on a constant level in all of the years under investigation. In
this analysis, individual learning does not have an impact on the five percent level in any of
the years. On the other hand, the main effect is significant on the ten percent level. This fact,
in combination with the occasionally significant impact seen in the separate logistic
regressions, makes us draw the conclusion that individual learning is likely to influence
(diminish) the probability of being on sick leave to at least some extent.

Table 14: Parameter estimates of numerical flexibility, Byg, decentralisation, p, and
individual learning, B, from logistic regressions performed on each year separately, as
described in equation (1), with disability pensioner as response variable.

Numerical flexibility Decentralisation Individual learning 2
Year R seudo
1999 0.1441 -0.0743 -0.0247 0.1263
2000 0.0512 -0.1653*** 0.4377*** 0.1363
2001 -0.1018 -0.1665*** 0.2573%** 0.1523
2002 -0.1305%* -0.1220%** 0.1402** 0.1573
2003 -0.0158 -0.1013*** 0.0342 0.1584
2004 0.00492 -0.0882%** 0.0120 0.1629
2005 0.00616 -0.1034*** 0.0571 0.1615
2006 -0.00317 -0.1018*** 0.0637 0.1604
2007 -0.0491 -0.1014*** 0.0671 0.1576
2008 -0.1069** -0.0943%** 0.0709* 0.1557

In table 14 we see that the probability of living on disability pension is affected by the level
of decentralisation at the company of 1998. Once again, having worked in a decentralised

firm seems to be positive for the individual, this time by decreasing the risk of becoming a

disability pensioner.

Table 15: Parameter estimates of the main effects of numerical flexibility, Byp,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnrB1ggg, -+ Bi.B20o7, from the GEE analysis, as described
in equation (3), with disability pensioner as response variable.

Numerical flexibility -0.1022**
Decentralisation -0.0831***
Individual learning 0.0678*

Numerical Decentralisation*year Individual
Year

flexibility*year learning*year
1999 0.1220 0.0419 -0.1809
2000 0.0956 -0.0525 0.4202***
2001 -0.0177 -0.0775%** 0.2553***
2002 -0.0149 -0.0384%** 0.1175%*
2003 0.0896 -0.0149 0.0089
2004 0.0844* -0.0041 -0.0148
2005 0.0760** -0.0162** 0.0038
2006 0.0701** -0.0156* -0.0036
2007 0.0358 -0.0074 0.0028
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From table 15 we may draw the conclusion that the results differ slightly from the results of

the separate logistic regression analyses. In both cases, decentralisation clearly decreases

the probability of early retirement. The GEE analysis however, shows that also numerical

flexibility has a negative effect. Since this is quite contrary to what was found in the former

analyses, we choose not to draw any conclusions about the impact of numerical flexibility on

the probability of disability pension.

Table 16: Parameter estimates of numerical flexibility, Byg, decentralisation, p, and

individual learning, B, from logistic regressions performed on each year separately, as

described in equation (1), with other, low income as response variable.

Year Numerical flexibility Decentralisation Individual learning R;seudo
1999 0.0723 -0.0896*** -0.1672** 0.0562
2000 0.0415 -0.0331%* -0.0703 0.0451
2001 0.0742 0.00870 0.0108 0.0443
2002 0.0565 0.0729%** -0.1099** 0.0518
2003 0.1309*** 0.0721%** -0.0609 0.0565
2004 0.0533 0.0283** -0.00517 0.0551
2005 0.0612 0.00696 0.00813 0.0498
2006 0.0657 0.00606 -0.0691* 0.0424
2007 0.0148 -0.0129 -0.0808** 0.0419
2008 0.0466 -0.00725 -0.1013*** 0.0401

In table 16 we see that there is no clear connection between any of the organisational

variables and being part of the group of people with low incomes. Since this group is likely to

include people with widely spread reasons for not having an income, the result is not very

surprising. Presumably the group mainly includes people who are receiving support from the

social security, people who are financially supported by the members of their families and to

some extent people living on saved money.
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Table 17: Parameter estimates of the main effects of numerical flexibility, By,
decentralisation, Bp, individual learning, By, and interaction effects between the three
variables and the year dummies, BnpBi9gg, --- Bir.B20o7, from the GEE analysis, as described
in equation (3) with other, low income as response variable.

Numerical flexibility 0.0383
Decentralisation 0.0350***
Individual learning -0.0178
Year Numerical Decentralisation*year Individual
flexibility*year learning*year
1999 0.1701 -0.2372%** -0.3336***
2000 0.0060 -0.1290*** -0.0947
2001 0.0461 -0.0672%** -0.0329
2002 0.0144 0.0262** -0.1113**
2003 0.0684 0.0334*** -0.0213
2004 0.0114 -0.0007 0.0414
2005 0.0277 -0.0099 0.0893***
2006 0.0360 -0.0073 0.0362
2007 -0.0179 -0.0118* 0.0195

The results from the longitudinal study, presented in table 17, show that numerical flexibility
does not influence the probability of being part of this group. Neither is there any clear
evidence that individual learning is important, although it has a significant impact in some of
the years. Decentralisation on the other hand has a decreasing effect until 2001, and
thereafter weakly increases the probability of being part of this group. This effect could not
be seen in the former analysis although there is a tendency of a decreasing effect in the first
years and an increasing effect in some of the later years.

From the above analyses we draw the conclusion that numerical flexibility does have an
influence on the probability of unemployment, but not on any of the other non job
categories. For the same reasons as mentioned in earlier chapters, the impact of the variable
is largest in the years immediately after 1998.

Individual learning mainly has an impact on the probability of unemployment. It decreases
the probability of getting unemployed to a relatively large extent. On one hand this is likely
to reflect the fact that employers would not invest in the learning and the education of the
employee if the intention was not to keep the employee in the company for a longer period.
On the other hand, participating in organised skills development activities and in the
development of working tasks continuously puts the employee in a situation where he or
she has a knowledge specific for the work that he or she performs, which may be hard to
replace. Also, the increased knowledge of the employee is likely to increase his or her
chances of getting employed by other companies.
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Decentralisation clearly decreases the probability of being on sick leave and of living on
disability pension. That is, we have detected an association between health and having
worked in a highly decentralised company. Being given the possibility to plan one’s own
work, taking part in the quality control and follow-up of results, working in teams and having
an impact on one’s own working schedule seems to decrease the risk of having to leave the
labour market due to illness.

5.4 Interaction Effects Taken into Account

Our next step is to perform the corresponding analyses with the two-factor interaction
effects between the organisational variables taken into account. With this approach we aim
to investigate whether there is a connection between the variables describing the work
organisation. That is, does the fact that a firm has a certain level of e.g. decentralisation
affect to which extent and in which way numerical flexibility or individual learning influences
the response variables? An overview of the model is found below.

p
log (E) =a+ fix1 + o+ Buxn + BurXnr + BoXp + Brxi + ByrBoXnrXp
+ BnrBixneXi + BoBixpxy, + € (4)

Except for the interaction effects Byrfp, ByrfiL and Bp B, the model is identical with the
one described in equation (1).

We start by performing logistic regressions, for each of the years 1999-2008 separately, with
non job as response variable. The results are presented in table 18.

Table 18: Parameter estimates of numerical flexibility, Byp, decentralisation, Bp, individual
learning, By, and the two-factor interaction terms between the three variables, from logistic
regressions performed on each year separately, as described in equation (4), with non job as
response variable.

Year Numerical Decentralisation | Individual Num*Dec Num*Ind Dec*Ind RZ
flexibility learnin pseudo
8

1999 0.6576*** 0.0818** -0.3814*** -0.1992*** 0.3064** -0.00067 0.0487
2000 0.1085 -0.0291 -0.3765%** -0.0495 0.3026*** -0.0135 0.0602
2001 0.0932 -0.0692** -0.1392 -0.00462 -0.0608 0.0253 0.0641
2002 -0.1565* -0.1022*** -0.3135%** 0.0604** 0.1774% 0.0144 0.0675
2003 -0.0952 -0.1234*** -0.1893** 0.0784*** 0.0683 0.00658 0.0774
2004 0.0702 -0.1089*** -0.0340 0.0692** -0.1589* -0.00553 0.0820
2005 0.0968 -0.1235%** 0.0395 0.0709** -0.2400 0.0131 0.0874
2006 0.00642 -0.1219*** -0.0633 0.0578** -0.1075*** 0.0276 0.0932
2007 -0.0141 -0.0818*** 0.0202 0.0575* -0.1021 -0.0217 0.0963
2008 -0.1690* -0.0875*** -0.0236 0.0749%* 0.0190 -0.0303 0.0982

As in the former analyses of the non job group, having worked in a company that has a high
level of decentralisation generally increases the probability of having a job later in life.
Individual learning does also significantly affect this probability in the same direction, but
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only in the first five years. Having worked in a company that had both these characteristics
at the same time does not decrease or increase this probability any further apart from the
impact of each of the main effects separately, i.e. there is no significant interaction effect in
any of the years.

Having had a job that was numerically flexible increases the probability of not having a job in
2002-2008, but to which extent depends on the level of decentralisation (i.e. the interaction
effect between the two variables is significant). In other words, a given level of numerical
flexibility has a larger impact for those who worked in highly decentralised companies
compared to those who worked in less decentralised ones. In 1999-2000 the interaction
effect between numerical flexibility and individual learning is significant, and we draw the
analogous conclusion that the level of individual learning decides to which extent numerical
flexibility influences the probability of not having a job.

Next we study the two groups of working people separately. Logistic regressions are
performed, as described in equation (4), with employed within the same organisation and
employed within another organisation as response variables respectively. The parameter
estimates of the organisational variables are found in table 19 and 20.

Table 19: Parameter estimates of numerical flexibility, Byp, decentralisation, Bp, individual
learning, By, and the two-factor interaction terms between the three variables, from logistic
regressions performed on each year separately, as described in equation (4), with employed
within the same organisation as response variable.

Year Numerical Decentralisation | Individual Num*Dec Num*Ind Dec*Ind RZ
flexibility learning pseudo

1999 -0.4170%** 0.00298 0.8403*** 0.1920*** -0.7612%** -0.0117 0.0529
2000 -0.6118*** 0.0166 0.3119*** 0.1577*** -0.0641 -0.0818*** 0.0480
2001 -0.5500%** 0.00480 -0.1821%** 0.0129 0.4136*** 0.0199 0.0532
2002 -0.1105% 0.1509*** -0.2289%** -0.1874%** 0.5641*** 0.0186 0.0812
2003 -0.2272%** 0.1974%** -0.3245%** -0.1980*** 0.7836*** 0.000574 0.1020
2004 -0.0188 0.2529%** -0.2860*** -0.2752%** 0.7734%** -0.0157 0.1028
2005 0.0393 0.2738*** -0.2259%** -0.2944%** 0.7345%** -0.0319* 0.1053
2006 -0.3302%** | 0.2176%** -0.2064%** | -0.1462%** | 0.8815%** -0.0964*** | 0.1074
2007 -0.1678%** | 0.2277%** -0.1776%** | -0.1952%** [ @.7193%** -0.0539%** | 0.1178
2008 -0.1210% 0.2090* ** -0.2007*** -0.2063*** 0.6497*** -0.0191 0.1187

As expected, when numerical flexibility is significant it decreases the probability of being
part of the group of people still working in the same organisation. Individual learning
increases the probability of being part of this group in the first two years, and decreases it
thereafter. Decentralisation as a main effect is positively significant as from 2002. In 1999-
2000 the negative impact of numerical flexibility is smaller in highly decentralised firms,
compared to less decentralised ones (the interaction effect is positive).
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The interaction effect between numerical flexibility and individual learning is generally
positively significant. This means that the negative impact of having worked in a numerically
flexible firm is reduced if the firm at the same time had a high degree of individual learning.

Table 20: Parameter estimates of numerical flexibility, Byp, decentralisation, Bp, individual
learning, By, and the two-factor interaction terms between the three variables, from logistic
regressions performed on each year separately, as described in equation (4), with employed
within another organisation as response variable.

Year Numerical Decentralisation | Individual Num*Dec Num*Ind Dec*Ind RZ
flexibility learning pseudo

1999 0.1593* -0.0513* -0.9976*** -0.1437*** 0.9755*** -0.00171 0.0745
2000 0.7199*** 0.000261 -0.2091*** -0.1741%** -0.0362 0.0964*** 0.0753
2001 0.6359%** 0.0367* 0.3083*** -0.0147 -0.4603*** -0.0486*** 0.0889
2002 0.2033*** -0.1266*** 0.4390*** 0.1991*** -0.7382%** -0.0402** 0.1139
2003 0.2919*** -0.1693*** 0.4809*** 0.2017*** -0.9262*** -0.0105 0.1285
2004 -0.0516 -0.2340%** 0.3402*%** 0.2891*** -0.7599*** 0.0146 0.1300
2005 -0.1372%* -0.2435%** 0.2198*** 0.3034*** -0.6472%** 0.0230 0.1368
2006 0.3191*** -0.1702%** 0.2536*** 0.1363*** -0.8562*** 0.0817*** 0.1430
2007 0.1409** -0.2026*** 0.1622*** 0.1887*** -0.6627*** 0.0620*** 0.1572
2008 0.1768*** -0.1743*%** 0.2081*** 0.1859*** -0.6434%** 0.0287 0.1626

Numerical flexibility increases the probability of having a new job. As from 2002,
decentralisation decreases this probability whereas individual learning decreases it in 1999-
2000 and thereafter increases it. The interaction effect between numerical flexibility and
decentralisation is generally significant. In the first two years it decreases the probability of
being employed by a new company, and later it increases this probability. Our interpretation
for the first two years is that decentralisation decreases the probability of being employed
by a new company, and the more numerically flexible the firm was, the larger is this reducing
effect. The interaction effect between numerical flexibility and individual learning is
generally negatively significant. That is, the more numerically flexible the company of 1998
was, the less important is the positive effect of individual learning.

Although the interaction effect between decentralisation and individual learning is
significant in some cases, the parameter estimates are relatively small and the symbols shift
in an apparently random manner from year to year. Therefore we draw the conclusion that
this variable is not very important for the probability of having a new job.

Table 21 contains the corresponding results of logistic regressions performed with
unemployed as response variable.
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Table 21: Parameter estimates of numerical flexibility, Byp, decentralisation, Bp, individual
learning, By, and the two-factor interaction terms between the three variables, from logistic
regressions performed on each year separately, as described in equation (4), with
unemployment as response variable.

umerical Decentralisation | Individual Num*Dec Num*Ind Dec*Ind RZ
flexibility learning pseudo
1999 0.8312*** 0.1645** -0.2402 -0.1874** 0.4186** -0.1384** 0.0416
2000 0.3678** 0.1725*%** -0.8675%** -0.1861*** 0.7040* ** -0.0756 0.0560
2001 -0.1714 0.0764* -0.7708*** -0.0366 0.7216*** -0.0868* 0.0518
2002 -0.4168** -0.1083** -0.4137%%** 0.1877*** 0.3586** -0.0867* 0.0383
2003 -0.4832%** -0.2205*** -0.2037 0.2516*** 0.1513 -0.0587 0.0471
2004 -0.1253 -0.2106*** -0.1179 0.2325%** -0.1548 -0.0500 0.0471
2005 0.1624 -0.1208*** 0.1205 0.1523*** -0.3957** -0.0485 0.0433
2006 0.0109 -0.1323*%%* -0.2307 0.0515 0.1153 0.0459 0.0431
2007 0.1019 -0.0219 -0.0377 0.0478 -0.00380 -0.0516 0.0415
2008 -0.1827 -0.2076*** -0.2120 0.1965*** 0.0548 0.0170 0.0466

In the first two years, having worked in a company that was numerically flexible increases
the probability of unemployment. Decentralisation has the same effect. High values of both
these variables reduce this impact. As from 2002, decentralisation shifts sign and instead
decreases the probability of unemployment, whereas the interaction effect between
numerical flexibility and decentralisation instead increases it.

Individual learning decreases the probability of unemployment in some of the earlier years,
but at companies with much numerical flexibility this positive effect is smaller (i.e. there is a
positive interaction effect).

Next logistic regressions are performed with disability pensioner as response variable. The
parameter estimates of the organisational variables are found in table 22.
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Table 22: Parameter estimates of numerical flexibility, Byp, decentralisation, Bp, individual
learning, By, and the two-factor interaction terms between the three variables, from logistic
regressions performed on each year separately, as described in equation (3), with disability

pensioner as response variable.

Year Numerical Decentralisation | Individual Num*Dec Num*Ind Dec*Ind RZ
- . do
flexibility learning pseu
1999 1.1603 0.6297*** -0.4582 -0.9046*** 1.5715%* -0.2205 0.1313
2000 0.1969 0.1176 0.4487 -0.2438 0.5421 -0.1720 0.1368
2001 -0.2110 -0.0304 -0.0371 -0.1691 0.6562** -0.0446 0.1526
2002 -0.2642 -0.0602 -0.0465 -0.0717 0.4049* -0.0248 0.1574
2003 0.0703 0.0312 -0.0185 -0.1365** 0.3076 -0.0650 0.1586
2004 0.2434 0.0149 0.0931 -0.1117* 0.0184 -0.0459 0.1630
2005 0.2631* -0.0466 0.0484 -0.1089** -0.0261 0.0145 0.1616
2006 0.1932 -0.0610 0.00665 -0.0966* 0.0193 0.0254 0.1604
2007 0.3567** -0.0283 0.0634 -0.1568*** -0.0952 0.0339 0.1578
2008 0.3730** -0.0243 0.1125 -0.1594*** -0.1931 0.0403 0.1559

The results for the group of disability pensioners are rather unclear. There is no clear
connection between the main effects and living on disability pension. What we do see on the
other hand is that the interaction effect between numerical flexibility and decentralisation
significantly decreases the risk of early retirement in many of the years. This means that
those who worked in companies with both these characteristics in 1998 are less represented
in this group of people, at least in some of the years.

For those on sick leave, no significant interaction effects were found. We see that
decentralisation reduces the risk of being sick, which was also the case in the analysis
without interaction effects. Since nothing new is found, we choose not to show this table.
Nor do we show the results of the logistic regressions with other, low income as response
variable. This is due to the fact that no clear conclusions may be drawn from these analyses.

Comparisons of the Rf,seudobetween the models with and without interaction effects show
that there are only minor differences in model fit. The values of the Akaike information
criterion, AIC, (not presented) give the same indication, which is hardly surprising since both
measures are likelihood-based. This, in combination with the fact that the results are rather
unclear and varying, leads us into the decision to not proceed with GEE analyses with
interaction effects between the organisational variables included in the models. Nor do we
make the corresponding analyses of the income development.

The Pearson correlation matrix, presented in table 23, reveals that the organisational
variables are relatively uncorrelated, which may be seen as a further indication that the
models without interaction effects are to be preferred.
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Table 23: Pearson correlation between the organisational variables.

Decentralisation

Numerical flexibility

Individual learning

Decentralisation

1

0.07522%**

0.16540***

Numerical flexibility

0.07522%%*

1

0.12777***

Individual learning

0.16540***

0.12777***

1

Furthermore, keeping in mind that one should always strive for statistical models as simple
as possible, we make the decision to draw our main conclusions from the models without
interaction effects. Nevertheless, the results presented in this section should be seen as
interesting indications of possible connections between the organisational variables.

5.5 Income Development

In this section we want to investigate whether the work organisation has an impact on the
development of the future wages of the employees. At a first thought, one may prefer to
only include those who are part of the two job categories in this analysis, but this would not
reflect what we are interested to examine. With our analyses we aim to catch the future real
income development of a randomly chosen person, given the work organisation of his or her
workplace. We do not wish to analyse the income development given that he or she will
have a job in the future, since such an assumption is far from realistic. Thus we choose to
perform our analyses on the whole group of people included in the sample in each year,
regardless of whether they work or not. We need to keep in mind that according to the
definitions given in the section Explanatory variables, some work income is possible also for
those who are included in the non job categories, which means that the income change is

Income,— Incomeqggg 0— Incomeqggg

not automatically —100 (: * 100 = * 100) for everyone in

Incomeqggg Incomeqggg

this category.

As previously mentioned, the response variable chosen for this analysis is the percentage
income change from 1998 to each year respectively, Income_percent_x_1998. That is, the
definition of the response variable changes from year to year. Multiple linear regression, as
described in equation (2) is used to make the analyses. The results are presented in table 24.
Plots of the residuals against predicted values (performed but not presented) do not reveal
any structure, which indicates that the residuals are indeed independent with constant
variance, and as previously mentioned, thanks to the central limit theorem, the normality
assumption needs not to be checked for. Thus the model assumptions may be considered
fulfilled.
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Table 24: Parameter estimates of numerical flexibility, Byg, decentralisation, p, and
individual learning, B;1., from logistic regressions performed on each year separately, as
described in equation (2), with Income_percent_x_1998 as response variable.

Year Numerical flexibility Decentralisation Individual learning RZ
1999 -0.87056%** 0.40831*** 0.61842** 0.0296
2000 -2.08238%** 0.29807*** 1.16914*** 0.0572
2001 -1.37818*** 0.54980*** 0.51414 0.0751
2002 -1.66293*** 0.30669** 0.85818** 0.0817
2003 -1.68651%** 0.18169 1.80304*** 0.0853
2004 -1.81454%*** 0.30266** 2.32260%** 0.0888
2005 -0.61676 0.59482*** 0.97553* 0.0989
2006 -0.29640 0.36310** 1.35713%%* 0.1075
2007 0.26833 0.30584 0.69338 0.1181
2008 -0.76967 0.14478 1.17867 0.1244

It is evident that generally, numerical flexibility decreases and decentralisation and
individual learning increase the work income of the employees in the earlier years. Since the
response variable changes from year to year, it is not possible to decide whether the impact
of the organisational variables is decreasing. The fact that the coefficients of determination
increase with time is most likely a consequence of the fact that as time goes by, the income
differences become larger and clearer. The income change from one year to another is likely
to be affected by random differences to a larger extent than the income change over a ten
year period.

Since the response variable changes from year to year, a longitudinal study of the income
development based on GEE, is not appropriate.

6 Discussion of the Statistical Models

In this chapter we bring some statistical issues that affect our study up to discussion.

A general remark is that the coefficients of determination, Rgseudo and R?, are low, which
indicates that the model fit is relatively poor. This is a natural consequence of the fact that
the main reason for being part of a certain category is personal differences that are hard or
impossible to measure and differences between individuals due to random chance.
Intelligence, personal need for money, ambition, social skills, talent, health status,
personality and having been in the right place at the right time are a few among a large
number of characteristics that are very likely to affect people’s positions on the labour
market, but that cannot be taken into account with the data at hand. This fact implies that
our models necessarily need to be clear simplifications of reality, and thereby, that we
should expect the model fit to be relatively poor, especially in comparison with most
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statistical modelling of data from the natural sciences. The goal of our study is not to find the
explanatory variables that best describe the work status of the individuals. Our ambition is
to investigate whether or not the work organisation is one of the factors that influence the
employees’ future chances on the labour market. For this reason, the fact that the
coefficients of determination are low should not be seen as a decisive problem, although
larger values are of course to be preferred.

The fact that the main purpose of our study is not to find the best fitting model is also a
crucial argument for our choice to not use any model selection procedure, such as stepwise
regression, to make the selection of explanatory variables. One may argue that, because of
the possibility of collinearity, this choice involves a risk of not getting significance in
important variables. Fortunately, this seems not to be a problem in our case. Comparisons of
the regression results of straightforward multiple regression and multiple regression where
backward elimination is applied, on a sample of models, show that generally the significant
variables in the former case are the same as the variables left in the model in the latter case
(performed but not presented). Furthermore e.g. Flom and Cassell (2007, pp. 3) argue that
“there is nothing intrinsic in multiple regression that requires only significant independent
variables to be included”. They point out that non-significant variables may be interesting to
keep in the model if (in this case economic) theory suggests that they are important, partly
since they may affect the parameter estimates of the other variables, and that in many cases
the size of the parameter estimates are of greater interest than their statistical significance.
In their opinion, substantive expert knowledge is an “excellent alternative that is often
overlooked” when it comes to variable selection. This is applicable in our case, since the
background variables are chosen with prior research in labour market economics in mind.
However we want to point out that, in our analyses, the great majority of the register-based
explanatory variables are in fact significant in most cases.

Another issue that should be mentioned is the one of multiple testing. By performing a large
number of tests, the probability of getting significant results only by pure chance increases.
A significance level of 5 percent means that one allows that in 5 percent of the tests
performed we get significance only by chance. Thus we should have in mind that a few of
our significant results may not be truly significant. However, since our study focuses on the
general trends rather than on analysing the results in specific years, we are willing to accept
this fact.

Furthermore we want to mention the weakness of the data upon which our study is based,
apart from the problem with the representativeness that was already brought up to
discussion. To start with, the explanatory variables of main interest, i.e. the organisational
variables, are based on the results from a sample survey. This means that the results are
highly dependent on the person who completed the questionnaire. Misinterpretation or
misreading of the questions and choosing the wrong option by accident or by design are
generally common problems. Secondly, our definitions of the response and some of the
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explanatory variables may be discussed. Although we do believe that the general trends that
we have found in this study are good descriptions of reality, we need to remember that our
results depend on our choice of categorisation of the occupational categories and our way of
defining the explanatory variables.

Finally, it should be said that there are several other options for analysing our data. Survival
analysis has been considered, which would have given us the opportunity to study how the
time until falling into each one of the occupational categories depends on the organisational
variables. That is, how does the intensity with which people become e.g. unemployed differ
over time. Multivariate multiple logistic regression, with all categories of occupation in the
same model, is another option that has been brought up to discussion. Both methods should
be seen as interesting possibilities for future research.

7 Conclusions

Having worked in a numerically flexible firm does not only decrease the probability of still
being employed by that very firm, but also the probability of having a job at all. Furthermore,
and probably partly as a consequence of this, it also decreases the wage development. A
positive connection between numerical flexibility and being employed by another firm is also
found, although this most likely is due to the fact that people who are forced to quit their
former jobs tend to find new ones to a larger extent than others.

Several positive outcomes of decentralisation are found. It clearly decreases the probability
of being on sick leave or early retired later in life. Furthermore, the probability of having a
job as well as the future income development is larger. The more decentralised the firm is,
the longer the employees tend to stay within it.

Individual learning is positive for both the future wage as well as the probability of having a
jobin the future. It increases the probability of staying within the firm and decreases the
probability of being employed in another one. Besides this, it diminishes the risk of
unemployment.

In short, the most evident, but also most important, conclusion that may be drawn from our
study is that the work organisation does have an influence on the future careers and lives of
the employees.
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Appendix

Table Al: Specification of LISA variables used for the categorisation into the different categories of
occupation

Category Variables from the LISA database
Employed within the same firm PeOrgNr*

Employed within another firm PeOrgNr*, DekLon

Unemployed ArbLos, AmPol, DekLon

On sick leave SjukSum_Ndag

Early retired ForTid

Student StudMed, DekLon

Other, low income DekLon

Other, higher income DekLon

*Changes of the corporate identification number from year to year and expansions of firms
into multiple firms are accounted for by the use of the FAD database.

Description of the Composition of the Work Organisation Indices

In this section the composition of the indices numerical flexibility, decentralisation and
individual learning is described. For each variable, we start by presenting the numerical
values assigned to the answers of the relevant questions. Thereafter, the formula for
calculating the index is given.

Numerical flexibility

Question Assigned the value one if the answer is:
T22a Yes

T22b Yes

Q19 Yes

Q20 More than 20 percent

Q22 Yes

Q24 Yes to at least one of the possible options
Q25 More than 5 percent

We define the variables
T22a+T22b

ROTATE = >

and
TEMPORARY = Q19 + Q20

The index variable is defined as
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1 1 1 1 1
NUMERICAL FLEXIBILITY = §ROTATE + §Q22 + ETEMPORARY + 3 Q24 + §Q25

Decentralisation

Question Value

T13 1 if the answer to at least one of the questions
a)-e) is Yes, normally, and 0.5 if the answer to at
least one of them is Yes, in special cases

T17 (individual planning) 1if the answer to at least one of a) and b) is
Individual employee

T17 (individual control) 1if the answer to at least one of c) and d) is
Individual employee

T17 (team work) 1if the answer to at least one of the questions is
Work teams

Q21 1if the answer to a) is less than 90 percent

We define the variable

T13 +T17(team work)
2

TEAM =

The index variable is defined as

DECENTRALISATION
= TEAM + T17(individual planning) + T17 (individual control) + Q21

Individual learning

Question Assigned the value one if the answer is:
T20 Yes

T22 Yes to at least one of c)-e)

Q21 At least 51 percent

The index variable is defined as

1 1 1
INDIVIDUAL LEARNING = ETZO + ZTZZ + ZQZl

Further Discussion on Generalized Estimating Equations

The generalized estimating equations approach was first introduced by (Liang & Zeger, 1986)
as an extension of the generalized linear model for correlated data. We choose not to
specify the equations or the theoretical aspects of the method in this report. The reader is
instead referred to e.g. (Diggle, Heagerty, Liang & Zeger, 2002, pp. 146-160) where a
thorough exposition of the theoretical details of the generalized estimating equations
approach is found. However, in short, the parameter estimates are calculated by solving
generalized estimating equations numerically by iteration. A so called working correlation
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matrix needs to be specified to describe the correlation between outcomes in the different
years, to be used in the first iteration step. An overview of different possibilities and
suggestions on which working correlation matrix to use in which situation may be found in
e.g. Katz (2011, pp. 195). However, one can show that in generalized estimating equation
analysis “the final parameter estimates are not generally dependent on the choice of
working correlation matrix” (Katz, 2011, pp. 197), i.e. they are consistent. Katz (2011, pp.
197) points out that for this reason, for example the computational difficulty of the different
working correlation matrices should be taken into account and that the so called
exchangeable structure, which assumes that data has equal correlation within each cluster
(individual) is a common choice even for data that is known to not fulfil this assumption. For
simplicity, our choice in this study has thus been the exchangeable working correlation
matrix.
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