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A B S T R A C T

In this paper, we apply multichannel sequence analysis of labour market positions and incomes to
create a typology of careers starting with temporary employment in the Netherlands. For this
purpose, we use detailed register data from Statistics Netherlands for all workers who entered
temporary employment in 2007 and were observed for 96 months. This approach leads to a
typology of 17 different career types that shows a considerably larger variation - in terms of
employment and income security - than previous research has shown. Specifically, the typology
shows that 29.6% of the research population has a stepping stone career with high career and
income security, while 39.7% has a dead-end career with low career and income security.
However, a large part of careers – 24.7% – cannot be classified in this traditional distinction, as
they combine high employment security and low incomes or high incomes and low employment
security.

1. Introduction

Temporary employment is a widely discussed topic both in research and policy. In the Netherlands, the share of temporary
employment has considerably increased during the last 20 years: while in 2003 14% of the working population was employed in a
temporary contract, this percentage increased to 22.7% in 2017 (CBS Statline, 2018a). In contrast to other European countries, this
increase has persisted even after the peak of the recent economic crisis (Eurostat, 2018b; Euwals et al., 2016).

A large body of research has examined the causes and the consequences of the rise in temporary employment. This form of
employment presents advantages for employers as it offers them flexibility in adapting their workforce. In contrast, for workers, jobs
with temporary contracts are in general considered to be inferior (de Beer, 2016; Vermeulen et al., 2016). Specifically, workers in
such jobs, on average, earn lower wages, enjoy less job security, have fewer promotion possibilities and receive less fringe benefits
and training (Booth et al., 2002; Giesecke and Groβ, 2003; OECD, 2014). For this reason, temporary employment is seen as a source
of rising social inequality (Gash and McGinnity, 2007), while, in the context of labour market segmentation theory, the permanency
of the contract is core in distinguishing between the primary and the secondary segment of the labour market (Fuller and Stecy-
Hildebrandt, 2015; Gash, 2008; Kalleberg, 2001; Scherer, 2004).

Research is inconclusive about the role of temporary employment in the employment career. Some find that temporary jobs
function as a stepping stone towards permanent employment (de Graaf-Zijl, van den Berg and Heyma, 2011; de Lange et al., 2013),
whereas others suggest that temporary employment hinders career progress as individuals get trapped in a vicious circle of insecure
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jobs and non-employment (Leschke, 2009; McGinnity et al., 2005). We argue that four characteristics of previous research may be
responsible for this inconclusiveness. First, most studies typically focus on transitions from a specific type of temporary employment –
typically fixed-term contracts - and in this way fail to account for differences between the various types of temporary employment
contracts. Second, research focuses almost exclusively on specific point-in-time transitions – usually the transition to permanent
employment –, ignoring the timing, order and duration of all other employment and non-employment spells that individuals ex-
perience in their careers. Third, employment with a permanent contract is strictly considered as the only ‘optimal’ outcome of a
career path. Fourth, studies typically investigate the quality of the employment career by looking at a single aspect of it – typically the
type of contract or income (see for example, D'Addio and Rosholm, 2005; Remery et al., 2002; Steijn et al., 2006), while we know that
the quality of the employment career is better assessed by studying these aspects simultaneously (Tilly and Tilly, 1998).

This paper uses a holistic approach to investigate temporary employment. Specifically, building on the seminal work of Fuller and
Stecy-Hildebrandt (2015), we apply multichannel sequence analysis (Gabadinho et al., 2011; Gauthier et al., 2010) to simultaneously
study employment and income trajectories of individuals who enter temporary employment. Employment trajectories are created by
taking into account spells of several types of temporary employment, i.e. fixed-term contracts, on-call contracts and temporary work
agency contracts, as well as spells of self-employment and non-employment. In this way, two aspects of job quality, i.e. employment
and income, are combined to produce a typology of temporary employment careers. This allows us to further classify the clusters of
temporary employment trajectories according to the employment and income security they offer to workers. This classification is
much more detailed than previous research as the type, the timing, the duration and the order of all employment spells and the
incomes of individuals are taken into account in the creation of the typology. This paper also delivers a modest methodological
contribution to sequence analysis. Specifically, within our multichannel sequence analysis, we propose a replication strategy that
ensures the reliability of typologies when dealing with large-scale, heterogeneous data.

This paper is organized as follows: section 2 discusses the theoretical approaches on the role of temporary employment in the life
course. Section 3 presents the methodology of multichannel sequence analysis, the data that we use and the proposed replication
strategy. Section 4 presents the typology of temporary employment careers and section 5 the conclusions of this research.

2. Temporary employment as a stepping stone or a trap

Temporary employment falls under the broad concept of labour market flexibility. Labour market flexibility refers to a wide array
of contracts and work arrangements that deviates from employment with a permanent contract that entails an 8-hour working day.
Research on labour market flexibility distinguishes between numerical and functional flexibility (Atkinson, 1984; Hunter et al., 1993;
Kalleberg, 2001; Smith, 1997). Numerical flexibility refers to the types of flexibility that are based on changes in the size of the
workforce of the firm. Functional flexibility refers to the extent that workers can change tasks and activities within the firm. Within
numerical flexibility, research distinguishes further between external and internal flexibility. External numerical flexibility refers to the
adjustment of the number of workers employed by the firm using resources from the external labour market. Forms of temporary
employment, such as fixed-term contracts or hiring workers via a temporary work agency, fall in this category of flexibility. Internal
numerical flexibility refers to the adjustment of working hours within the firm without turning to the external labour market. Part-time
employment as well as some forms of temporary employment, such as on-call work are examples of this type of flexibility. Studying
the quality of employment careers universally would have to take into account all the aforementioned types of labour market
flexibility, together with income and job satisfaction. These three aspects are identified in the literature as the core aspects of job and
career quality (Kalleberg, 2011).

The Netherlands are a particular case when it comes to labour market flexibility, as various forms of numerical flexibility are
much more common in the Dutch labour market compared to other European countries. The Netherlands have experienced a large
and persisting increase of fixed-term employment in the last two decades: 19.3% of employees now work on a fixed-term contract,
while the EU average is only 13.3% (Eurostat, 2018c). This increase is due to the relatively strong employment protection of per-
manent contracts while the protection of fixed-term contracts is relatively low, which makes using fixed-term contracts attractive for
employers (OECD, 2013). The shares of temporary work agency contracts and on-call jobs have increased in this period as well, with
the share of on-call jobs doubling to 6.3% in 2017 (CBS Statline, 2018c).

Furthermore, the Netherlands are well-known for their high share of part-time employment: 46.6% of the working population and
74.1% of working women work part-time in the Netherlands, while the EU averages are only 18.7% and 31.1% respectively (Eurostat,
2018b). However, in the Netherlands, part-time work can be hardly considered as a form of employment that may have negative
consequences for the career of the individual. Working part-time is mostly a voluntary choice of the employees, for instance to
facilitate workers in combining work and care tasks (Portegijs and Keuzenkamp, 2008). Furthermore, Dutch employment legislation
allows workers to adapt the number of their working hours (Hevenstone, 2010). For this reason, the Netherlands have one of the
lowest shares of involuntary part-time employment in Europe (Eurostat, 2018a): in 2017 only 16.9% of part-time employees in-
dicated they would prefer to work more hours (CBS Statline, 2018b).

In this paper, we focus on the most common types of temporary employment in the Netherlands. These include fixed-term
contracts and temporary work agency jobs, that are forms of external numerical flexibility, as well as on-call jobs, which are a form of
internal numerical flexibility (de Beer et al., 2011). Seen from the broad perspective of labour market flexibility, the latter two forms
of employment create insecurity for the worker that extends beyond the duration of the employment contract. Specifically, on-call
work is associated with insecurity in working hours and therefore also in income, while temporary agency work is related to in-
security with some employment and income insecurity, but also with the workplace where temporary agency workers are employed.
Therefore, although in some cases on-call jobs and temporary work agency jobs may be permanent, the negative aspects that are
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related to these contracts persist.1

In research on the role of temporary employment in the employment career, there are two opposing scenarios. More specifically,
the typical aim of this research is to determine whether temporary employment functions as a stepping stone – a portal to permanent
employment – or as a dead end or trap – a job that leads to repeated temporary jobs alternated with unemployment. The stepping
stone scenario is based on human capital theory (Mincer, 1974), which suggests that by working in temporary employment instead of
remaining unemployed, workers acquire skills and experience which subsequently improve their career prospects, in terms of both
income and contract type (de Graaf-Zijl et al., 2011). Signalling theory, which incorporates imperfect information into human capital
theory (Becker, 1993; Spence, 1973), supports the stepping stone scenario. This theory suggests that employers possess imperfect
information on the productivity of new hires and use temporary jobs as a screening device during the probation period (Weiss, 1995).
If the worker meets the employer's expectations, the employer offers the worker a permanent contract (Booth et al., 2002; Faccini,
2014; McGinnity et al., 2005; Reichelt, 2015).

Those who argue that temporary jobs are dead ends use arguments from dual labour market theory (Doeringer and Piore, 1971)
and argue that these contracts are used by employers mainly to adapt their workforce to economic fluctuations. With temporary
employment contracts, employers can hire workers easily in an economic upturn, and lay them off at low transaction costs when
product demand decreases (Kalleberg, 2003). As employers hire workers for a short period of time, they have fewer incentives to
invest in workers’ human capital. Therefore, an employment history that includes several spells of temporary employment can
function as a signal of lower productivity for future employers, making them less likely to offer the worker a permanent contract
(Berton et al., 2011; Esteban-Pretel et al., 2011; Hopp et al., 2016; Hudson, 2007).

Many empirical studies have investigated the labour market outcomes of temporary employment. However, this research has not
reached a uniform outcome: some studies find that temporary jobs function as stepping stones, whereas others conclude that they
lead to traps of repeated temporary jobs and unemployment spells. Several factors explain this inconclusiveness. Firstly, many studies
disregard the variation in types of temporary employment contracts. Many lump all different types of temporary employment to-
gether (D'Addio and Rosholm, 2005; de Graaf-Zijl et al., 2011; Esteban-Pretel et al., 2011; McGinnity et al., 2005; Remery et al., 2002;
Steijn et al., 2006). Others focus only on one specific type of temporary employment, typically fixed-term contracts (Autor and
Houseman, 2010; Hopp et al., 2016; Ichino et al., 2008; Pavlopoulos, 2013), while in some cases the type of temporary employment
that is studied is not clearly defined (Faccini, 2014; Giesecke and Groβ, 2003; Picchio, 2008; Wolbers, 2010). If any variation in the
types of temporary employment is allowed, this is mostly limited to the distinction between fixed-term contracts and seasonal/casual
work, which are then studied separately (Addison et al., 2015; Booth et al., 2002; de Lange et al., 2013; Leschke, 2009). A notable
exception is the study by Berton et al. (2011) in which the interplay of the effects of five types of temporary employment is studied.

Research shows that Dutch employers use different types of temporary employment for different reasons (van Echtelt et al., 2015).
In more detail, employers for instance tend to use fixed-term contracts either as a probation period for their new hires or because they
are uncertain about future product demand. The first aim may cause a stepping stone effect, as a successful probation period would
lead to permanent employment. The second aim can have varying outcomes, depending on the economic context: in an economic
upturn, the fixed-term contract may be converted to a permanent contract as future demand is quite secure, but in an economic
downturn the contract is less likely to be followed by a permanent job. Temporary work agency workers and on-call workers are
mostly used by employers to get more flexibility to adapt their workforce to short-term or frequent fluctuations in demand. On-call
workers are furthermore used to replace sick or absent workers. In such types of jobs, it is less likely that a contract is converted into a
permanent contract (Berglund et al., 2017). As the possible outcomes of temporary employment turn out to depend strongly on the
type of temporary employment, the fact that this variation has not been included in previous research may have contributed to the
inconclusiveness of the results.

Secondly, previous research typically studies point-in-time transitions and focuses on the duration until a transition to permanent
employment takes place. This means that there is little attention for what happens until that specific transition occurs, and for what
happens after this transition is made. This introduces a twofold problem. First, as temporary employment may have a scarring effect,
the career path of a worker is likely to influence a worker's probability to make the transition to a good labour market outcome as
well as the duration until that transition takes place (Hopp et al., 2016; Mooi-Reci and Dekker, 2015; Pavlopoulos, 2013; Scherer,
2004). Second, a transition to permanent employment does not have to be a final outcome in the worker's career. Especially in times
of crisis, jobs with permanent contracts may be terminated as well. Furthermore, some workers may be willing to trade job security
for a higher income or more working hour flexibility and opt for moving from a standard to a temporary job (van der Klein et al.,
2016).

A third issue is that employment with a permanent contract is regarded as the only ‘good’ outcome of a career. However, given the
variety in temporary employment, not all temporary jobs have to be an inferior labour market outcome per se: some workers in
temporary jobs may earn sufficiently high wages that compensate for the job insecurity that accompanies temporary employment.
The opposite reasoning is also valid: some workers may make the transition to a permanent job, but still not earn a decent living
wage, resulting in in-work poverty (Thiede et al., 2015). In this case, income insecurity detracts from employment security. By
considering employment with a permanent contract as the only good outcome without looking at the incomes of both permanent and
temporary jobs, the image of temporary employment outcomes probably becomes distorted.

The fourth and final issue refers to the fact that the distinction between successful and precarious careers focuses typically on one

1 We estimate that around 20% of the records indicating on-call work involves a permanent contract, while only 3.5% of the records indicating
temporary agency work involves a permanent contract. Unfortunately, no official statistics exist on this subject.
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aspect of job quality, either labour market positions or income. Research suggests that job quality can be effectively assessed by three
factors: labour market position, income and job satisfaction (Kalleberg, 2011; Tilly and Tilly, 1998).

Some of the aforementioned issues of previous research have been dealt with in the seminal study of Fuller and Stecy-Hildebrandt
(2015) on Canadian workers. By using sequence analysis on labour market position and by distinguishing between fixed-term
contracts and part-time employment, they adopt a holistic approach on employment careers which delivers a clear image of the
variation of temporary employment careers in the Canadian labour market. They show that a large share of workers is unable to
remain in jobs with permanent contracts and return to temporary employment. However, although they investigate income growth in
different career types, income is not included in the construction of their typology of employment careers. Thus, there might still be
quite some variation within the career types in terms of income, and consequently also in terms of precarity. Despite this, their work
has clearly illustrated that using a holistic approach yields valuable insights in the consequences of temporary employment on the
employment career development that cannot be provided by transition-based approaches.

Building upon the work of Fuller and Stecy-Hildebrandt, we adopt a holistic career approach to study the quality of employment
careers by using multichannel sequence analysis on labour market positions and incomes in the Netherlands. Using this method, the
aforementioned four issues of previous research can be tackled. First, we take into account heterogeneity in temporary employment
– more than previous research has done – by distinguishing between fixed-term contracts, temporary work agency jobs and on-call
jobs. Secondly, sequence analysis allows us to study employment careers by taking into account the number and type of transitions
that are made, the duration of every spell of employment contract and non-employment, as well as and the order in which these spells
emerge in the career, rather than focusing on point-in-time transitions. Thirdly, permanent employment is not considered the only
optimal outcome as we also take into account the income of the job and the possible labour market transitions that occur after the
transition to a permanent contract. Finally, we simultaneously study the employment trajectories and the income of workers. This
allows us to evaluate the quality of careers at the level of employment and income security (Bolhaar et al., 2016). In this way, we can
better distinguish between successful and precarious employment careers and therefore get a detailed picture of the extent to which
temporary employment is a stepping stone or a trap in the Dutch labour market.

3. Data and methodology

In this paper, we aim to create a typology of employment careers that resemble each other on the basis of labour market positions
and income. Sequence analysis is a statistical method that is appropriate to fulfil the aforementioned aim as it allows us to study
temporally ordered sets of events and to cluster them based on similarity. As we want to create a typology of temporary employment
careers on the basis of two types of states, labour market position and income, we use multichannel sequence analysis (Cornwell,
2015; Gauthier et al., 2010).

Sequence analysis is a statistical method that aims primarily at describing a series of events or states. Specifically, it measures the
similarity of different trajectories that are present in the data and, on the basis of this similarity, classifies trajectories into clusters.
Contrary to other statistical methods that are used in life course research, such as event-history analysis, sequence analysis does not
aim at detecting causal relationships (Abbott and Tsay, 2000). Some may consider this a strong disadvantage (Levine, 2000; Wu,
2000), which may account for the relatively limited number of applications of this method in social sciences. However, we concur
with Abbott and Tsay (2000) who claim that description is a valuable but too often overlooked part of social science research. As
sequence analysis shows, the various strings of events that occur give a more detailed picture of employment careers than more
traditional methods such as transition tables, that only depict the situation on certain points in time, or Kaplan-Meier plots, that only
show the cumulative occurrence of one specific event, such as the transition to permanent employment.2

Sequence analysis has its origin in genetics for the purpose of studying DNA sequences, but is increasingly being used in the social
sciences for studying longitudinal phenomena, such as by Scherer (2001), Elzinga and Liefbroer (2007) and Aisenbrey and Fasang
(2017). To our knowledge however, the only study that has applied sequence analysis to study temporary employment to date is
Fuller and Stecy-Hildebrandt (2015).

The key concept in (multichannel) sequence analysis is the similarity of sequences. The most widely used method to determine
this similarity is Optimal Matching (Abbott and Forrest, 1986; Abbott and Tsay, 2000). To determine the similarity of sequences, this
method takes into account the number of substitutions and permutations that are needed to make two sequences identical. Each
change (i.e. substitution or permutation) is assigned a cost according to the judgement of the researcher. Specifically, to make certain
sequences more distant than others, one can decide to make certain changes more ‘expensive’ than others. However, Optimal
Matching does not take into account the timing of transitions in the determination of similarity. This is an important disadvantage as
timing is a very important aspect of careers, especially when studying labour market transitions: a career in which a transition to
permanent employment occurs after six months differs considerably from a career in which that transition occurs after 60 months.
Optimal matching is rather insensitive to such timing differences, as it allows for aligning sequences by inserting and deleting states
(Studer and Ritschard, 2016). This could have as a consequence that such careers are classified as similar, while they substantively
differ from each other. To make our analysis more sensitive to timing differences, we use a Hamming distance cost setting with
constant substitution costs (Hamming, 1950). The Hamming distance does not allow for inserting and deleting states by assigning

2 Sequence analysis can be part of a causal analysis, as the resulting typology resulting may be used as a dependent variable in order to predict
which kind of factors lead to a certain type of sequence. In this paper, the focus lies on creating a typology of temporary employment trajectories
itself that can be used in future research for causal analysis.
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extremely high costs to such changes, which means that sequences can only be aligned by substituting states. This prevents important
labour market transitions from being moved either forward or backward in time when determining the similarity of sequences. This
means that timing is prioritized (Studer and Ritschard, 2016).3

In multichannel sequence analysis, two or more channels per individual are studied simultaneously. This means that the channels
are linked, which in our case means that the labour market position of person 1 in time point 1 in the first channel occurs at the same
time as the income of person 1 in time point 1 in the second channel. This multichannel nature complicates the determination of the
similarity of sequences. Multichannel sequence similarity is determined following the approach of Pollock (2007). In this approach,
the states of the two channels are first combined into a new sequence consisting of “multi-states”. In this approach, the states of the
two channels (A and B) are first combined into a new sequence consisting of “multi-states”. In every time point the state of this new
sequence is defined as the combination of the states of the two channels in the same time point (AB). Second, we proceed by
determining the similarity of the new sequences. This is done by summing the substitution costs of the separate channels. For
example, if the cost of moving from state A1 to state A2 is 1 and the cost of moving from state B1 to state B2 is 2 then, in the new
sequence, the cost of replacing multi-state A1B1 for multi-state A2B2 is 3. The multichannel sequence analysis is conducted in the
statistical software R (R Core Team, 2017) using the TraMineR package (Gabadinho et al., 2011) and the WeightedCluster package
(Studer, 2013).

3.1. Data

The data that are used come from a dataset that was constructed by Statistics Netherlands with the specific purpose of studying
the dynamics of temporary employment. This dataset is a subset of the basic integral registration dataset (‘System of social statistical
datasets’ – SSD) that contains micro level register data on welfare, jobs and other characteristics for all individuals who are registered
in the Netherlands. These data have been collected by Statistics Netherlands combining information from the basic integral regis-
tration (‘Polisadministratie’), from the Dutch tax administration (‘Belastingdienst’) and the Dutch Employee Insurance Agency
(‘UWV’) (Bakker et al., 2014). The subset on temporary employment contains information about the labour market position of all
individuals aged between 15 and 74 who have started working in temporary (dependent) employment as from January 2007 (de
Vries et al., 2017). People who were already in temporary employment during the three months before January 2007 are not included
in the dataset. For the purpose of this study, we retained individuals who entered temporary employment between January 1st, 2007
and December 31st, 2007. These individuals can be followed until December 2015, allowing us to study individuals for 96 months.
The records contain exact information – including the start and end dates – on employment status, contract type and (un)employment
spells. All records that were shorter than one month are merged into monthly observations, prioritizing the record with the longest
duration, which results in a dataset with 96 monthly episodes for every person. Although the 8-year period does not cover complete
employment careers, our data offer a highly detailed time window that can be studied holistically to represent the employment
career. The dataset with employment careers is linked to income records collected by the Dutch tax office that are also available in the
main dataset (SSD). These income records contain information on income from paid employment, self-employment as well as income
from benefits.

Student jobs are filtered out by selecting individuals who were not enrolled in education at the moment they entered temporary
employment. Also individuals aged under 18 (compulsory schooling age) at the moment of starting temporary employment are fully
excluded from the sample. Individuals who receive old age pension benefits, a surviving dependant's pension or annuities for at least
12 months in the observation period are excluded from the sample. This selection mostly excluded older individuals who were close
to the retirement age or who benefited from early retirement. Individuals aged over 60 at the moment of starting temporary em-
ployment are fully excluded from the sample. Finally, only individuals who could be observed for 96 months are included, which for
instance excludes persons who emigrate or decease. All the aforementioned selections resulted in a dataset consisting of 680,180
individuals. As we had insufficient computing power4 at our disposal, we use a replication strategy using 6.5% random samples to
come to a reliable typology. This replication strategy is discussed in section 3.3.

Since the dataset only includes individuals who have entered temporary employment in 2007, some issues of selectivity may arise
in our study. First of all, we have no information about the career paths of individuals who never enter temporary employment. It is
likely that the characteristics of these individuals differ from the characteristics of the individuals who do enter temporary em-
ployment. However, as we want to focus on the career after entering temporary employment, the group of individuals who never
enter temporary employment is not relevant to our research. Second, we only observe careers from the moment the individual enters
temporary employment. Unfortunately, we have no information on the employment history of individuals. This does not pose any
problems for the creation of the typology, but may introduce some bias when further research attempts to predict cluster membership
on the basis of our typology.

3 The Dynamic Hamming distance, which is an extension of the Hamming distance that allows for time-varying costs based on transition rates, was
considered for the analyses as well. However, as determining costs based on transition rates is disputed (Studer and Ritschard, 2016) and the final
results did not substantively differ from the results obtained using the regular Hamming distance, the latter was used.

4 Running an analysis on 680,180 sequences of length 96 would require an extremely powerful computer, as a matrix of 680,180 by 680,180
would have to be created.
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3.2. Variables

The variables that are used to create the multichannel sequences are labour market position and income. The variable labour
market position for the first channel is based upon two main variables: type of contract and socio-economic position in a given month.
The type of contract distinguishes between permanent contracts, fixed-term contracts, temporary work agency contracts, on-call
contracts and interns. However, as the number of interns was very small (< 0.5%) this group was merged with fixed-term contracts.
Temporary work agency workers and on-call workers may be employed on a permanent contract. However, they are still classified in
the respective categories of temporary employment as these workers, despite their permanent contracts, have insecurity in terms of
the location of employment or working hours.

Within the group of individuals who were not in dependent employment, we distinguish between self-employed, unemployed,
those on non-work related benefits, students, retired and a group of all other states. Individuals are considered self-employed only
when their largest income source is self-employment. Unfortunately, we cannot observe people who combine dependent employment
and self-employment.5 Due to the restrictions that we applied, the number of individuals receiving a pension benefit was very small
(< 0.5%). Therefore, this group is merged into the state ‘other’. Actually, the state ‘other’ is very heterogeneous, as apart from those
receiving a pension benefit, it also includes inactive individuals and individuals with an unclassified labour force status. In total, we
distinguish between nine possible states for the labour market position in the sequence analysis (see Table 1).

The second channel of the sequence analysis is based on monthly individual income from the main job or, in case of non-
employment, income from benefits. In both cases, this refers to gross income, excluding special payments and bonuses. For the self-
employed, we rely on information about their yearly income, which they provide in their yearly earnings statements to the tax office.
These incomes are divided by the number of months in self-employment in the year to get the monthly income from self-employment.
The income of the self-employed includes also income from other activities, such as freelancing (19.9% of the records).6

As sequence analysis treats all states as discrete and computes costs for each state combination, it is not possible to include income
as a continuous variable. Therefore, individual monthly income is classified into 13 categories (see Table 1). In this classification, we
use a smaller range for lower income groups and a larger range for higher income groups. The reason for this choice is that an income
fluctuation of €250 is likely to have larger consequences for persons receiving a lower income (e.g. €750) than for persons receiving a
high income (e.g. €2500).7 As career quality is not only influenced by income level but also by income stability, we want to allow for
such fluctuations to affect the analysis.8

3.3. Clustering: a replication strategy

Sequences are clustered with a Ward clustering (Ward, 1963). However, determining the number of clusters was a complex
matter. The existing objective measures for the determination of the optimal number of clusters are based on the homogeneity of
sequences (Studer, 2013). In our data, there is considerable sequence heterogeneity: for example, within the 44,571 sequences of
sample 1, 44,265 are unique. This is due to the large number of states in both channels and the sequence length. Therefore, in our
case, the minimum cluster quality standards of these objective measures were never met, not even closely.

In cases where the objective measures of determining the optimal number of clusters are not applicable, a different approach
needs to be developed. Therefore, we designed a replication strategy that can be used to deal with extremely heterogeneous se-
quences and get a reliable clustering solution. This strategy is inspired by the bootstrapping method proposed by Hennig (2007) but
differs from it in two ways: first, whereas Hennig's method allows for sampling with replacement within the data that is used for the
sequence analysis, our replication strategy draws a limited number of equally sized random samples without replacement from the
population of 680,180 individuals. Second, our replication strategy does not rely on quantitative measures to determine cluster
reliability, but focuses more on the similarity in the substantive interpretation of the clusters. This qualitative aspect of the method
allows for dealing with heterogeneous sequences, as quantitative measures are of little use for such heterogeneous groups. However,
this qualitative method involves a time consuming process as we have to provide a substantive interpretation to several clustering

5 When an individual is in the payroll of a company, (s)he is always registered as an employee, even if (s)he is actual owner of the company.
6 The measurement of the income of the self-employed is far from ideal for several reasons. First, monthly income for this group is an average

coming from the yearly income and therefore it is far from an accurate approximation of the real monthly income from self-employment. Second, we
do not observe capital income, which can be an important source of income for the self-employed. Furthermore, the self-employed may re-invest
parts of their profits into their company. Finally, the self-employed may benefit from fiscal creativities to lower their incomes. Combined, these
disadvantages are likely to lead to an underestimation of the incomes of the self-employed. Furthermore, we do not have information on the incomes
of directors/large shareholders and family workers. Results concerning the self-employed should thus be interpreted with care.

7 For reference, the modal monthly income in the Netherlands varied from €2400 in 2007 to €2700 in 2015.
8 There are several other reasons why we have decided to use this number of income brackets. First of all, in contrast to what we would expect,

reducing the number of income categories did not lead to a reduction of the final number of clusters in the typology. Second, if we would take larger
income categories, such as income quintiles, not only would we miss substantive income fluctuations in the lower ends of the income spectrum, but
the clusters of a resulting typology would be more homogeneous in terms of income than in terms of labour market positions, as it would become
easier to align sequences based on income than on labour market positions. This would make it much harder to classify clusters in terms of
employment security. Furthermore, as we strive to get an image of the extent to which temporary employment functions as a stepping stone or trap,
we prefer to achieve more homogeneity based on labour market positions than on incomes. Though channel weights could be used for this purpose
as well, we feel that the choice for any channel weights would be arbitrary, whereas our choice for the income categories is substantively founded.
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solutions. Therefore, the replication strategy proposed here is preferable to Hennig's original bootstrapping method only when
quantitative measures cannot be used and when computational limits prevent the use of large-scale data.

The aforementioned replication strategy was executed as follows. First, ten random non-overlapping 6.5% samples were drawn
from the original population of 680,180 individuals. This was the largest sample size on which sequence analysis could be performed
with the available computational power. This means that, in total, 442,882 individuals were included in the analysis. For each of
these samples, cluster solutions up to 25 clusters were created. Previous explorative analyses indicated that this is the upper limit of
the expected number of clusters. For each sample, every additional cluster was scrutinized based on whether it added substantive
information to the typology, for instance by splitting up an existing cluster into two clusters with different career patterns or very
different income levels. In terms of labour market positions, we valued substantive information about employment over information
about non-employment. For example, a split between on-call workers and temporary work agency workers would be considered as
substantive, whereas a split between late transitions to welfare and early transition to welfare would not be considered substantive. If
an additional cluster did not add new substantive information to the typology, the cluster solution without that cluster was chosen as
the optimal solution for that sample. The optimal cluster solutions for the ten samples were then compared, and the most frequent
optimal number of clusters was determined. In our case, the optimal number of clusters turned out to be 17, which was the optimal
solution in three of the ten samples. In other samples, the optimal number of clusters varied between 16 and 20 clusters.

Second, for the same ten samples, solutions with the optimal number of clusters (17) were created. With very heterogeneous
sequences, it is unlikely that the outcomes of the 17-cluster solutions of the ten samples are identical. Therefore, the cluster solutions
of the different samples were compared, and the occurrence of the various clusters was counted. Giving clusters short substantive
descriptions, or mottos, simplified this process. The clustering solution of the first sample was consequently compared to the other
samples. Every time a cluster was found to be substantively different from any of the clusters found in previous solutions, it was
added to the list and was searched for in following sample solutions. The outcome of this process was a list of all the clusters that
could be found in the population and the frequency in which these clusters occurred. In our data, 28 different clusters could be
identified in the ten 17-cluster solutions. The final typology was then created by identifying the clusters that occur frequently, to
make sure that their occurrence is not coincidental, and subsequently selecting a sample in which all these clusters were present. This
ensures the reliability of the typology. In our data, 17 of the 28 clusters were present in at least five of the ten samples. Our final
typology thus consists of 17 career types. Sample 1 contained all these most frequent clusters and can be regarded as the most
representative sample for the full typology. The results of the replication strategy can be found in Table 2. The table shows the
frequency of the clusters in the ten random samples and the sizes of the clusters in these samples. The lower part of the table
furthermore displays which clusters were not included in the typology as they were only present in less than five of the samples. The
resulting typology is discussed in the next section.

4. Results

The typology is graphically illustrated using sorted index plots (Scherer, 2001) that are created using the most representative
sample (sample 1). These plots of all 17 clusters are presented in the online appendix. In these plots, the different states are denoted
using different colours. The x-axis indicates the position, in this case the time in months, while every point in the y-direction indicates
an individual. Each cluster in the typology is given a motto that describes the careers within that cluster. These mottos are presented
in Table 3, together with the mean size of the cluster in the 10 samples of the replication strategy, and some descriptive statistics on
the main demographic characteristics of the clusters.

The two channels of the multichannel sequence analysis – labour market position and income – refer to two important aspects of
employment career quality: employment security and income security. Grouping trajectories in a typology with a meaningful number
of clusters offers us the opportunity of distinguishing the prosperous from the precarious clusters in terms of these two types of

Table 1
Categories of sequence variables.
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security. Therefore, we position the clusters on a grid with two dimensions: employment security and income security. This grid is
depicted in Fig. 1. We use several indicators to assess the employment and income security of the careers. A discussion on the validity
and the exact values of these indicative measures per cluster can be found in the online appendix. In this grid, employment security is
indicated by 1) the mean percentage of individuals in the cluster that are employed throughout the observation period, 2) the mean
duration until a transition to permanent employment in the cluster, based on Kaplan-Meier estimates, 3) the mean number of
employer changes that individuals in the cluster experience within the observation period, and 4) the contract types encountered in
the cluster. For instance, a career in which workers make the transition from fixed-term employment to permanent employment and
remain in permanent employment has more employment security than a career in which workers alternate frequently between
different types of temporary employment or unemployment. Income security is indicated by 1) the mean average income earned by
individuals in the cluster during their careers and 2) the mean standard deviation of income individuals earned during their careers.

In every cluster that appears in the grid, sequences of labour market positions are always placed in the left plot, while income
sequences are displayed in the right plot. In what follows, we discuss the typology per quadrant of the grid of Fig. 1. We also briefly
discuss some of the demographic characteristics of the clusters in the quadrants. As these figures are only based on descriptive
statistics, we defer from making any causal inference. For more detailed information on the clusters, we refer to the online appendix.

In the top right quadrant of the grid, we find the careers that are characterized by high levels of both employment security and
income security. Individuals in these clusters make the transition to permanent employment on average after around 17–22 months,
which is in most cases the final transition within the observation period. Only the cluster Moderately to Modesty deviates from this
pattern as, in this cluster, it takes workers in this cluster approximately three years to enter permanent employment. Contrary to
labour market positions and contract types, incomes in this quadrant vary somehow between clusters. Individuals in Comfortable
Careers are the most well-off, as most of them earn monthly wages of at least €4000, followed by individuals in Prospects Pronto,
whose wages grow to around €3000 within the observation period. In this quadrant, the wages are lowest – around €1700 – in
Moderately to Modesty. However, incomes in this cluster tend to increase over time. Overall, this quadrant consists of career types of
individuals who fare well since temporary employment functioned as a stepping stone for them. In total, 29.6% of the individuals are
in clusters that mainly consist of stepping stone careers. Descriptive statistics of the clusters in this quadrant show that higher
educated native Dutch men tend to be overrepresented in this quadrant, especially in clusters with higher income levels. For example,
in the cluster of Comfortable Careers, 77% of the individuals are male and 76.4% are higher educated.

The bottom right quadrant of the grid includes the clusters that are characterized by high employment security but low income
security, that together contain 13.3% of the total sample: Regular Route and Precarious Permanency. Individuals in Precarious

Fig. 1. The 17 clusters of employment careers located on a grid of employment security and income security.
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Permanency make the transition to permanent employment after around two years, just like the individuals in the top right quadrant.
However, these individuals earn wages of around €750 monthly on average. In Regular Route, individuals make the transition to
permanent employment after around 17 months on average. The incomes in this cluster are quite heterogeneous, but on average
individuals earn a modest €1500, while only few earn more than €2000 monthly. Previous research would have classified the careers
in these clusters as stepping stones based on their employment security. However, the low income security in this quadrant makes
these careers much more precarious and deter us from classifying them as stepping stones. Descriptive statistics indicate that women
are highly overrepresented in this quadrant (79% in Regular Route and 88.4% in Precarious Permanency). Furthermore, lower educated
individuals are overrepresented in Precarious Permanency (42.1%). This cluster also has the highest average age (39.5 years). The
overrepresentation of women in this quadrant is due to the fact that a large share of Dutch women works part-time, which has as a
consequence that they have lower monthly incomes. In many cases, these women can also rely on their partner's income. The actual
precarity of these individuals may thus be overestimated. However, with such incomes, these individuals are not economically
independent. In the case that the partner's income is discontinued for whatever reason, the individual remains in a precarious
situation.

In the bottom left quadrant we find the clusters with careers that have both relatively low employment security and low income
security. These careers would fit the classical trap image as it consists of the more precarious groups in the labour market, which sum
up to 39.7% of the individuals. Such careers are very common in the clusters Way to Welfare and Unfortunate Unemployed, that consist
of careers characterized by transitions to welfare benefits or unemployment respectively, and in Itinerary to Inactivity and Inactive
Intermezzo, in which individuals permanently or temporarily leave the labour market either. Descriptive statistics show that women
are overrepresented in Itinerary to Inactivity (78.6%) and Inactive Intermezzo (62.8%), while males are overrepresented in Way to
Welfare (55.0%) and Unfortunate Unemployed (57.4%). For all four clusters holds that native Dutch individuals are underrepresented
(especially in Unfortunate Unemployed, where 57.4% of the individuals are non-Dutch) while lower educated individuals are over-
represented. Unfortunate Unemployed however also has a relatively high share of higher educated individuals (27.1%). Interestingly,
individuals in Itinerary to Inactivity are on average quite old (mean age 39.1) while individuals in Inactive Intermezzo are on average
youngest of all clusters (mean age 33.2).

Nevertheless, in the same quadrant, we also find careers in which individuals mostly are employed, but still lack both income and
employment security. Individuals in the clusters On-going On-call and Temporary Work Agency Track have careers that consist mostly
of the type of temporary employment that is indicated in the cluster mottos, which in general offer less security than fixed-term
contracts. Unsurprisingly, most careers in the Temporary Work Agency Track are characterized by frequent job changes and a rela-
tively low percentage of time spent in employment. This is also the case, but to a lesser extent, for the cluster Ongoing On-call, which
indicates that the individuals in this cluster have more employment security than the individuals in the Temporary Work Agency Track.
Furthermore, wages in these two clusters are relatively low and rarely exceed €1500 monthly - with the exception of a few individuals
in the Temporary Work Agency Track. Also, given the frequent changes within income sequences and the relatively high standard
deviations of individuals’ incomes (see online appendix), incomes in these clusters fluctuate more than in the other quadrants. This is
a clear indication of low income security. Descriptive statistics indicate that lower educated individuals are overrepresented in both
these clusters (38.8% in Ongoing On-call and 38.7% in Temporary Work Agency Track). In Ongoing On-call, native Dutch and women are
overrepresented (76.8% and 75.3%, respectively), while in the Temporary Work Agency Track, most of the individuals are male and
relatively many have a non-western migration background (66.1% and 25.4%, respectively).

This bottom left quadrant further contains the cluster Forever Flexible with careers in which individuals remain in fixed-term
employment for most of the observation period. The individuals in this cluster have relatively stable careers in fixed-term jobs, which
make them score higher in employment security compared to the individuals in the Temporary Work Agency Track, but they spend less
time in employment than workers in Ongoing On-call. Their wages are generally low, approximately €1500 monthly on average.
Descriptive statistics show that a small majority of the individuals in this cluster is female (57.8%) and that there are relatively more
individuals than average with an average level of education (50.1%).

Nonetheless, not all individuals who have careers that consist mostly of fixed-term employment should be called precarious. The
cluster Fortunate Fixed-term, that contains 5.6% of the sample, is situated in the upper left quadrant of the grid as it mostly contains
sequences with a lengthy stay in fixed-term jobs, but also high (between €2000 to more than €4000) and increasing wages. Some
individuals of this cluster enter permanent employment after some time, but return to fixed-term employment later on. Such relapses
are mostly not accompanied by income decreases, which probably indicates that these transitions are voluntary. Thus, though these
careers would fit the traditional trap-image of repeated temporary jobs, the high incomes in this cluster allow these careers to be
labelled prosperous, rather than precarious. 70.2% of the individuals in this cluster are male and 43% are higher educated. Native
Dutch individuals are furthermore overrepresented in this cluster (82.5%).

On the x-axis between the upper and lower left quadrants, we also find a cluster that mostly contains careers that lead to self-
employment, Shift to Self-employment, that contains 7.4% of the sample. In general, self-employment scores lower on employment
security than regular fixed-term employment or permanent employment, as future employment depends solely on the efforts of the
self-employed to find new clients. The incomes in this cluster also vary considerably: there are some self-employed individuals who
see their incomes increase to over €4000 monthly, whereas also many individuals earn very low incomes. Therefore, this cluster is
placed on the border of the two quadrants, as some fare well, but others are stuck in precarity. Descriptive statistics show that this
cluster contains slightly more men than women (55.3%) and relatively many higher educated individuals (37%).

Finally, there is one cluster that holds a middle position in the grid: Passing Permanency. This group represents 5.8% of the sample.
Careers in this cluster are characterized by a high level of heterogeneity in both labour market position and income. Employment
sequences are very volatile and usually include a return to fixed-term employment. Individuals mostly start in fixed-term employment
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and enter permanent employment after around one year. For this reason, previous research would have classified these careers as
stepping stones. However, after around four years in permanent employment, a large share of the individuals returns to fixed-term
employment, either directly or through a period of unemployment. For some, this fixed-term job is followed by a new permanent job,
for some by unemployment, while for others fixed-term employment persists. Incomes in this cluster are quite heterogeneous. Many
individuals see their incomes increase throughout the observation period, while others experience income decreases. This cluster
clearly shows that permanent employment is not necessarily the final outcome of a career, and that the quality of the career should
not be determined based upon that one specific transition (i.e. to permanent employment). According to descriptive statistics, in-
dividuals in this cluster are slightly higher educated than average (28.8%), but the gender distribution is almost perfectly balanced.

The typology shows that there is considerable variation in temporary employment careers. We can conclude that 29.6% of the
workers has a typical stepping stone career while 39.7% has a career that can be classified as a trap. Most important however is the
fact that not all careers fit in the original stepping stone and trap dichotomy. 13.3% of the individuals combine high employment
security with low income security, making their careers, which would usually be classified as successful, much more precarious. 5.6%
of the individuals combine low employment security with high income security, making their careers, which would usually be
classified as traps, much less precarious. Finally, 5.8% have careers in which the permanent job did not turn out to be the final
outcome, making their careers, which would usually be classified as stepping stones, much less stable. Combined, these groups make
up 24.7% of the sample. This means that almost a quarter of careers would have been misclassified in previous research.

5. Conclusion and discussion

The aim of this paper was to provide a detailed picture of employment and income careers using a holistic approach. For this
purpose, a multichannel sequence analysis with labour market position and income as factors was used to study the careers of
individuals in the Netherlands who started a job with a temporary employment contract in 2007. The multichannel sequence analysis
was complemented by a replication strategy to ensure the reliability of the results. This analysis resulted in a typology of 17 types of
temporary employment careers that partly deviate from the ‘traditional’ division between stepping stone and trap careers that is
dominant in previous literature.

Three important conclusions can be drawn from this analysis. The first is that a career that involves working with a temporary
employment contract is not always precarious, as is often assumed by labour market segmentation theories. Actually, the type of
temporary employment is crucial in determining whether the career is precarious or not. Working for temporary employment
agencies or on an on-call contract leads to low levels of both career and income security. In contrast, working with a fixed-term
contract may lead to several outcomes: either low or high employment security combined with again low or high income security.

The second conclusion is that employment with a permanent contract is not necessarily a good nor a final outcome, as previous
research suggests. Many individuals who enter permanent employment relatively quickly still earn relatively low wages (13.3% of the
sample). The same low wages are also observed for other individuals that have to wait long before they can enter permanent
employment. These findings make it questionable whether the permanency of the job can uniformly define a good career outcome.
Furthermore, for a fair amount of individuals (5.8% of the sample), employment with a permanent contract is not the final outcome
in their career as they return to temporary employment. For some, this seems to be a voluntary choice, as this transition is ac-
companied by wage increases. For others this transition is most probably involuntary as it is accompanied by a period of un-
employment.

The last and most important conclusion of this paper is that making the distinction between traps and stepping stones only does
not fully render justice to the large variety in temporary employment trajectories that is observed in the Dutch labour market:
although 29.6% of the careers can be classified as stepping stones and 39.7% as traps, about a quarter (24.7%) of the individuals
follow a career that does not fit into the original trap and stepping stone scenarios, because they combine high income security with
low employment security or vice versa, or because the permanent contract was not the final outcome in the career. This diversity
should be taken into account when studying temporary employment and its outcomes and when formulating policies, as these groups
are otherwise neglected. For policy makers, it could be an option to change the focus from specific policies that aim at improving the
position of workers holding particular contract types to policies that strive to improve the working conditions of the all the more
precarious individuals, regardless of their contract type.

This paper corroborates the claim of recent previous research – most importantly Fuller and Stecy-Hildebrandt (2015) – that a
holistic approach such as sequence analysis gives more detailed insights into the labour market than an analysis of point-in-time
transitions. Analysing employment careers with sequence analysis allows us to study the quality of employment careers by studying
several aspects of job quality simultaneously (here: labour market positions and income), and to take into account the considerable
heterogeneity of the types of temporary employment, while it does not assume permanent employment to be the only good outcome.

This paper contributes as well to our overall understanding of the role of temporary employment in shaping social inequality.
Segmentation theorists often see temporary employment as a source of inequality and typically proxy the secondary segment of the
labour market by employment with temporary contracts. Our analysis shows that reality in the labour market is much more complex
than the division between jobs with permanent contracts in a specific firm and with fixed working hours and jobs with fixed-term
contract and/or variable hours in different firms. Except for the obvious inequality that exists between different income levels and
that can be clearly attributed to some employment contract types, such as temporary agency contracts and on-call contracts, there is a
lot more inequality to explain within careers with fixed-term contracts.

Though we have shown that sequence analysis is a useful tool for understanding labour market inequalities, this study also suffers
from some limitations. The first is that we make statements about the quality of careers based on labour market positions and incomes
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only. Though we clearly go a step further than most previous research, subjective aspects of job quality, such as job satisfaction,
should be taken into account as well (Kalleberg, 2011). Register data such as we used for this study are unable to capture these
aspects. Second, we can only draw conclusions about the specific subgroup of persons who have entered temporary employment in
2007. We cannot make any claims about the extent to which the trajectories of this group differ from the trajectories of individuals
who have never entered temporary employment. Finally, we are limited in our possibility to draw conclusions about the self-em-
ployed, both because we have limited information about their incomes, making it likely that their incomes are underestimated, and
because we do not distinguish cases where individuals combine self-employment with dependent employment.

Explaining inequality in the labour market is the step that naturally follows from this paper. The career clusters may vary in their
composition according to demographic or human capital factors such as gender, education, occupation and training opportunities. In
our register data, there was only limited information available about the background characteristics of individuals. Linking register
data with survey data, which is an increasingly used practice of Statistical Offices, may provide more detailed data on background
characteristics is available. These data allow for a detailed causal analysis and can be a fruitful source subject for further research.
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