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Abstract

Standard screening and core-periphery theories claim that temporary employment does not
undermine the quality of permanent jobs. In contrast, organizational approaches suggest that firms
use temporary contracts to pursue low-road employment strategies, which involve the creation of
cheap and low quality jobs also for permanent employees. We test these predictions by matching
administrative data at the occupation, worker and firm level from the Emilia Romagna region (ltaly).
Job quality is measured through non-wage occupation-specific factors capturing self-realisation,
recognition and social support. Baseline and IV estimates show that a larger use of temporary
employees is associated with permanent jobs of lower quality. Moreover, in firms using more
temporary workers the jobs of permanent employees are more routinized and less complex. Also, in
such firms, permanent workers hold occupations that receive less training and involve less teamwork.
These results suggest that where temporary work is used, the low quality of permanent positions is
driven by work arrangements that tend to economize on individual skills and competences, which is
consistent with the low-road employment hypothesis. Related managerial and policy implications are

discussed.
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1. Introduction

In recent years, there has been growing awareness among scholars and policy makers about the
inability of advanced capitalist economies to produce a sufficient amount of good jobs (Acemoglu,
2001; Aiginger and Rodrik, 2020; Rodrik and Stantcheva, 2021). Stagnant wages and temporary
forms of employment have been frequently identified as major sources of the problem, especially in
the low-cost service sectors (Gash and McGinnity, 2006; Elia, 2010; Mishel, 2012; Levy and Kochan,
2012; David and Dorn, 2013; OECD, 2015; ILO, 2016; Dwye and Wright, 2019). In manufacturing
industries, the available evidence is somewhat more reassuring as workers tend to receive better pay
and more stable contractual arrangements, but also in these sectors the trend is toward greater
precarization of work (Nagaraj, 1994; Battisti and Vallanti, 2013; Addessi, 2014; Bellani and Bosio,
2021). This is particularly worrisome as precarious jobs have been shown to impact negatively on
several dimensions of workers’ well-being, such as stress, health, safety, and security (Bryson and
Harvey, 2000; Clarke et al., 2007; Lewchuk, 2017; Moscone et al., 2016; Kalleberg, 2018;
Aleksynska, 2018).

In this paper we contribute to this literature by investigating if and how the use of temporary
workers affects the quality of permanent jobs, where by ‘quality’ we mean non-wage attributes of
jobs contributing to worker welfare such as self-realization, social support and security. According to
traditional screening and core-periphery theories, this effect should be weak and if anything positive.
In fact, in such frameworks temporary contracts are used either to screen new hires before the access
to a permanent position (Portugal and Varejao, 2010) or as a device to create a buffer of flexibility
based on precarious, fixed-term or external employees (Kalleberg, 2001; ILO, 2016). In either of the
cases, the theory predicts that the quality of permanent jobs should not decrease with a larger use of
temporary contracts. In contrast, the approaches supporting the so-called low-road employment
hypothesis suggest that when firms decide to pursue competitive strategies based on low labour costs
and temporary employment, they have strong incentives to design jobs of relatively low quality for
all types of employees, independently of their contract. By doing so, in fact, firms can economize on
costly skills and exert effective discipline on permanent workers by virtue of their close
substitutability with temporary ones (Osterman, 2018; Fukao et al., 2022; Basu et al., 2021). Thus, in
such cases increases in the use of temporary work are expected to be associated with the creation of
permanent positions of similar low quality, pointing towards a knock-on effect that negatively affects
the quality of all jobs (Bellani and Bosio, 2021).

We test these contrasting predictions by combining different data at multiple levels of analysis,
using the Emilia-Romagna region (ltaly) as a case. In particular, we combine: a) data on the quality

of jobs at the occupation level (5-digit ISCO) by the 2013 Indagine Campionaria delle Professioni
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(ICP), an O*NET-type of dataset providing detailed information on tasks, organizational and
procedural sequences of the activities done at the workplace; b) contract-level administrative
information taken from the SILER-ARTER system, which includes, for each employment contract
activated or terminated in Emilia-Romagna region between 2008 and 2017, information about the
contractual arrangement and the occupational code of the employee; and c) firm-level accounting and
financial information for the same period (i.e. 2008-2017) obtained from the AIDA-BVD database.
We end up with an original dataset including more than 64.000 firm-level observations with detailed
firm- and worker-level yearly information. To avoid issues related to the insufficient number of
permanent employees, we limit our analysis to the manufacturing sector.

We obtain the following results. First, a higher incidence of temporary work correlates negatively
with the average quality of permanent positions. This result holds also when we consider different
indicators of job quality as dependent variable, as well as when we instrument temporary work with
the unemployment rate in the local labour market area. Moreover, when we look more specifically at
the task content of occupations, we find that in firms with more temporary workers, permanent
employees perform jobs that are on average more routinized and less complex compared to the other
firms. In such firms there is a lower number of permanent professions that are usually involved in
activities characterized by training and team work. Intuitively, these results suggest that the low
quality of permanent jobs is driven by work arrangements that tend to economize on worker skills
and competences, which is fully consistent with the low-road employment hypothesis. This evidence
has strong policy implications as it points towards the existence of a potentially excess demand of
bad jobs that involve not only temporary workers (as usually assumed) but also permanent ones
(Rodrik and Sable, 2020).

Our paper contributes to extend the literature on temporary work and job quality. In particular,
the latter has developed along two main lines. The first one has looked at the drivers of temporary
employment among firms, placing particular attention on their role as devices to screen individual
competences (Baranowska et al.,2011; Faccini, 2014; Portugal and Varejdo, 2010) and to cope with
market volatility and shocks (Atkinson, 1984, 1987; Kalleberg, 2001). Other works have also stressed
the role that temporary work plays in supporting strategies of cost reduction and downsizing among
firms and put it in contrast with management practices of opposite sign, oriented towards the
valorisation of internal human resources and quality productions (Kleinknecht et al., 2006; Osterman,
2018; Arrighetti et al., 2021). Our paper adds to these different views by testing their explanatory
power concerning the consequences for job quality ensuing from the mixing between temporary and

permanent jobs. In particular, we show that the approaches linking the use of temporary contracts



with strategies of cost reductions tend to provide predictions concerning the quality of permanent jobs
that are the most consistent with the data.

The second line of research that is relevant for us concerns the consequences of temporary
contracts for the well-being of employees (De Witte and Néaswall, 2003; Carrieri et al., 2012;
Lewchuk, 2017; Kalleberg, 2018). Initially, this literature focused primarily on the quality of
temporary jobs, studying a variety of psychological and material factors (De Cuyper et al., 2008;
Green et al., 2010; Dixon, 2011; Kauhanen and Natti, 2015; Chadi and Hetschko, 2016). A number
of studies have also investigated the interplay of temporary and permanent employees within the same
workforce and the related implications for job performance and quality (Broschak and Davis-Blake,
2006; De Cuyper et al., 2010; Von Hippel and Kalokerinos, 2012). In particular, issues related to the
motivation and organizational engagement of permanent workers have received some attention
(Davis-Blake et al., 2003; George, 2003; De Cuyper and De Witte, 2006). In this paper we contribute
to this literature by investigating structural channels (i.e. firm-level mixing of occupations) through
which temporary employment can undermine the quality of permanent jobs. By doing so we highlight
hidden consequences for the quality of work that have been widely overlooked by previous research.

The remaining parts of the study are organized as follows. Section 2 presents the main competing
views on the drivers behind firms’ decisions to use temporary employment and their predictions on
job quality. Section 3 describes the dataset, presents descriptive evidence, and discusses the empirical
strategy employed in the estimation. Section 4 presents and discusses the results and the robustness

checks. Finally, section 5 concludes by identifying managerial and policy implications.

2. Background literature

2.1 Temporary contracts as screening devices

The recent expansion in temporary employment has led many scholars and policy makers to
investigate the reasons behind its large use. One of the main theories that has been put forward is that
that fixed-term contracts provide firms with two main advantages: first they allow greater flexibility
in the use of production inputs (in particular labour); second, they enable employers to screen new
hires for a prolonged period of time before shifting into a permanent position (Baranowska et al.,
2011; Faccini, 2014; Portugal and Varejéo, 2010). In presence of uncertainty surrounding the real
productivity of employees (because for instance traditional indicators such as educational credentials
and employment history are compromised), such contracts can be used by employers to obtain more
complete information about the activity of the workers and eventually discard those employees that

do not meet minimum productivity standards.



When applied to issues related to the mixing of permanent and temporary workers, this theory
conceives the quality of permanent positions as being essentially unrelated to the use of temporary
contracts. The latter are viewed as entry positions that, depending on idiosyncratic characteristics of
the workers, may eventually lead to more permanent jobs, whose quality can vary. In firms that make
large use of highly qualified and well remunerated workers, the quality of permanent jobs can be
high, and often associated with welfare improving non-wage attributes such as greater decisional
autonomy and social support (Esser and Olsen, 2012; Arranz et al., 2018). On the contrary, in firms
that are intensive in the use of low skilled labour, the average quality of permanent positions will tend
to be low. Whether a firms belongs to the first or second group depends mainly on context-specific
factors (e.g. sector of activity), but it is essentially unrelated to the more or less intensive use of
temporary contracts. The latter are just screening devices that firms use to deal with information
asymmetries and their adoption does not affect the composition of permanent jobs inside firms.

Although highly successful, especially among policy makers, the empirical evidence supporting
the screening hypothesis is at best inconclusive. Some works do find results that are consistent with
the use of fixed-term contracts as tools to learn about the quality of the matching between employers
and employees (Faccini, 2014, Berton et al., 2011; Gerfin et al., 2005; Heinrich, 2005; Ichino et al.,
2005; Lane et al., 2003; de Graaf-Zijl et al., 2011). At the same time, however, a number of studies
report opposite results. Biegert and Kuhhirt (2018), for instance, using data from the German Socio-
Economics Panel show that individually laid off workers, whose productivity tends to be relatively
uncertain, are not more likely to enter a fixed-term contract in their subsequent job applications
compared to other types of job seekers. Similarly, Barbieri and Scherer (2009) and Autor and
Houseman (2010) document that in Italy and the U.S. episodes of temporary employment do not
improve but rather undermine future career chances of workers, with particularly negative effects on
earnings and hiring contracts. These results, as well as those reported in other studies (Fuller and
Stecy-Hildebrandt, 2015; D’Addio and Rosholm, 2005; Yu, 2012; Gash and McGinnity, 2007;
Giesecke, 2009; Scherer, 2004; Amuedo-Dorantes, 2000; Arranz et al., 2010; Gagliarducci, 2005),
cast doubt on the explanatory power of the screening hypothesis. As a result, we also expect the latter

to be a relatively weak predictor of the quality implications of temporary and permanent job mixing.

2.2 The core-periphery perspective

Another theory that has attracted wide attention in scholarly research is the one that advances the so-
called core-periphery hypothesis (Atkinson, 1984, 1987). According to the latter, firm decisions
concerning labour utilization are driven primarily by the need to deal with the high volatility of market
demand, which requires flexibility in production. Firms can achieve the latter in two ways: on the one
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hand, they can rely on internal (or functional) flexibility, i.e. strengthening the ability of permanent
employees to perform a variety of tasks within the organization in response to market fluctuations;
on the other, they can exploit external (or numerical) flexibility, i.e. hiring temporary employees
through on-demand jobs that are by definition flexible and volatile (Kalleberg, 2001). Oftentimes,
these different solutions can co-exist within organizations, leading to an internal segmentation of the
workforce (Doeringer and Piore, 1971). In these cases, permanent employees are conceived as the
“core” of the organization, consisting of highly trained, skilled, and committed workers that are also
the repository of firm-specific competences and knowledge. Temporary employees, on the contrary,
operate as a buffer of numerical flexibility, encompassing low qualified and poorly committed
workers that are involved in routinized and standardized activities through transactional contracts
(Atkinson, 1984, 1987; Atkinson and Meager, 1986).

If used to make inference about job quality, the prediction of the core-periphery theory is
straightforward. As long as the higher skill profile of specific jobs is associated with better wage and
non-wage attributes of work (e.g. greater autonomy in the management of time, higher variety in
tasks, higher relevance of intellectual over physical work), such theory predicts the quality of core
permanent occupations to be positively associated with the incidence of peripheral temporary jobs,
through two main mechanisms. First, increases in the share of temporary workers induce firms to
expand the internal segmentation of the workforce and keep in the core only the most qualified and
valuable workers. As a consequence, the mean quality of permanent positions should increase.
Second, in presence of a large stock of temporary jobs, the bargaining power of permanent workers
rises, as the former protect the latter against the risk of job termination (Dolado et al., 2002; Gebel
and Giesecke, 2011). This creates incentives to include into permanent positions only those workers
whose potential for rent extraction is less detrimental to the firm, such as those performing high skill
and firm-specific tasks. As a result, thanks to this second mechanism, the average quality of
permanent jobs should increase even further with the share of temporary work.

Likewise, the screening theory, also for the core-periphery perspective the empirical evidence is
at present mixed. Although some studies show that in certain contexts patterns of internalization and
externalization do co-exist within the same organization, other contributions question the idea that
firms can use functional and numerical flexibility simultaneously (Kalleberg, 2001). Osterman
(2000), for instance, using establishment-level US data documents that firms relying on functional
flexibility for core occupations are significantly less likely to make use of temporary employment
compared to other firms. Similarly, Fukao et al., (2022) find that in Japan a growing presence of
temporary workers weakens the ability of permanent employees to appropriate rents, which contrasts
with the idea that core employees feel somewhat “protected” thanks to the presence of peripheral
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workers. Analogous evidence contrasting the core-periphery view has been reported by other studies
using data from various countries (e.g. Davis-Blake and Uzzi, 1993; Cappelli, 1995). Moreover,
recent contributions show that even when an internal segmentation between permanent and temporary
workers is present, its drivers tends to be different from those put forward by the core-periphery
approach (which basically boil down to the volatility of market demand). In particular, Arrighetti et
al., (2022) document that firms-specific managerial resources play a key role in determining the
firm’s propensity to use functional vs. numerical flexibility, thus influencing the relative degree of
internal segmentation. Overall, based on the available evidence, we thus expect also this theory to

provide only limited insights on our research question.

2.3 An alternative view: the low-road employment hypothesis
The seemingly inconsistent evidence that characterizes the two theories discussed above lead us to
advance an alternative view to frame the relationship between temporary work and the quality of
permanent jobs. To do so, we rely on earlier works supporting the so-called high/low-road
employment hypothesis. At the core of the latter is the idea that, within the same industry and product
market segment, firms enjoy several degrees of freedom to set their preferred work arrangements,
which are often functional to the pursuing of specific competitive advantages (Osterman, 2018;
Arrighetti et al., 2021). Based on a long tradition of institutional research, this view conceives
employers as agents whose choices often deviate from pure optimizing decisions and rather reflect
political processes aimed at recomposing conflicting interests among social groups (Osterman, 2011).
In some cases, the outcome of such political processes can be the adoption of employment practices
characterized by good working conditions, relatively high wages and wide contractual safeguards,
including an extended use of permanent contracts (i.e. the high-road). In others, the result can be the
opposite with low wages that are combined with poor working conditions and little (if any)
contractual protection, as exemplified by the large use of temporary work (i.e. the low road). The
emergence of high- vs. low-road to employment is possible in traditional as well as in advanced
industries and it ultimately depends on the complex interactions between firm idiosyncratic factors
and contextual (both structural and institutional) constraints (Landini et al., 2020).

Within this perspective the use of temporary work is primarily associated with the aim of
reducing labour costs, via the conversion of fixed wage bills into variable costs. Obviously, this
weakens the firm’s ability to attract skilful and competent employees.? However, such choice can be

fully consistent with a low-road employment strategy that considers costs, and thus price, as the main

2 Except for a minority (especially in manufacturing) of skilled consultants hired on-demand through non-standard
contracts.



source of competitive advantage. In terms of job quality, such strategy has a twofold implication.
First, being costs the main source of competitive advantage, it creates an incentive to minimize wage
expenditure across all types of jobs, including those foreseeing a permanent contract. Thus, for such
positions low-road firms will tend to hire professions characterized by sufficiently low market salary,
which often implies that other non-wage attributes of jobs contributing to quality (e.g. self-realization,
social recognition) will be low too. Second, in presence of asymmetric information and incomplete
contracts, low-road firms have an incentive to maintain temporary and permanent jobs as substitutable
as possible, as this strengthens their bargaining power vis-a-vis the latter (Fukao et al., 2022; Basu et
al., 2021). In our setting this argument, which reminds the traditional radical position supporting the
use of contractual forms as disciplinary device (Marglin, 1974; Braverman, 1974; Gintis, 1976,
Bowles, 1985), implies that the tasks and quality of permanent occupations will tend to match quite
closely those of the temporary ones, with the possibility of a negative knock-on effect on the quality
of all jobs. This line of reasoning is further reinforced by the finding that extensive use of low-quality
temporary work inevitably generates a demand for equally low-quality permanent work. The need to
strengthen the internal cohesion of the working team, to give continuity to operational roles and to
define continuous links with the organization as a whole call for the signing of permanent
employment contracts for workers who do not have superior skills compared to the temporary ones
but that it can be useful to keep in stable positions over time.

In terms of available empirical evidence, previous works provide some support for the high/low-
road employment hypothesis in general, and the existence of knock-on effects between temporary
and permanent jobs in particular. With respect to the variety of employment strategies, a considerable
body of research document the existence of large and persistent within-industry wage differentials
among firms that cannot be explained by labour market rigidities alone (Montgomery, 1991; Groshen,
1991; Lane et al., 2007). Rather, they seem to match quite closely divergent high vs. low-road
approaches to work organization across firms (Holzer et al., 2004; Zeynep, 2014; Card et al., 2016;
Osterman, 2018). Moreover, with specific reference to knock-on effects, there is some evidence that
the latter are present at least for wages. In particular, a recent work by Bellani and Bosio (2021) using
European occupation-level data shows that temporary contracts indeed exert a negative impact on the
average wage of permanent employees and this effect seems particularly strong for occupations that
make little use of technical skills, i.e., those for which the substitutability between temporary and
permanent employees is the easiest. Similar results provide support for the existence of a negative
wage externality effect that derives from the mixing between temporary and permanent jobs, which
have the potential to undermine the welfare of all the employees. To investigate whether such effects
hold also for non-wage attributes of jobs is the main aim of the next sections.



3. Data and methodology

3.1 Building the database

Our empirical analysis focuses on manufacturing firms active in the Emilia-Romagna region (Italy)
along the time span 2008-2017. The choice of focusing on manufacturing lies in the relevance of such
sector for the Italian economy, as well as on its role for stimulating economic growth at large (Kaldor,
1967; more recently Szirmai, 2013; Andreoni and Chang, 2016, and many more). Moreover, likewise
other countries, the Italian manufacturing sector is still characterized by a relatively larger share of
permanent workers compared to services, which makes our analysis of greater interest.

Among Italian regions Emilia-Romagna emerges as one of the leaders in manufacturing
production: it ranks third in terms of value added and employees. In particular, the manufacturing
industry employs about 34% of workers, and deploys about 35% of total value added. Moreover, an
additional advantage of restricting the analysis to Emilia-Romagna lies in the structure of the regional
labour market, which is not highly affected by informal employment — a widespread phenomenon in
Italy (Di Caro and Nicotra, 2016). This means that, overall informal employment does not represent
a viable alternative to temporary employment for firms in the region, strengthening the robustness of
our results.

Given this context, we build the measures of our focus variables by combining different data
sources. Information about employment contracts are retrieved from administrative data available in
the SILER-ARTER system — a linked employer-employee database on the Emilia-Romagna labour
market that is provided by ARTER (Attractiveness Research Territory — Emilia-Romagna Joint Stock
Consortium). This database includes all mandatory communications that firms with production units
located in Emilia-Romagna have to submit to regional offices in cases of major employment events
(e.g. hiring, firing, contract transformation) occurred between January 2008 and December 2017. For
each event, data includes information about the contractual arrangement (type of contract, start and
end date, effective days worked during the day), the occupational code of the employee (6 digit ISCO
code), some individual information about the worker (sex, nationality, educational attainment) as well
as the identifier of the employer.®

For all the firms available within the SILER-ARTER system, i.e., those that have experienced at
least one employment event between 2008 and 2017, we complement the available information in
two ways. First, we build an occupation-specific index of job quality by means of the ICP survey —

Indagine Campionaria delle Professioni, which is conducted by the National Institute for Public

3 For more information about the SILER-ARTER system see Arrighetti et al., (2021).



Policy and Analysis (INAPP) in collaboration with the Italian National Statistical Institute (ISTAT).
The content of this survey replicates quite closely the American O*Net framework (Cetrulo et al.,
2020). In particular, on the basis of 16,000 face-to-face interviews with workers, it provides detailed
information on tasks, skills, work contexts, and organizational characteristics at the 5-digits ISCO
occupational code. Currently, the ICP database is available in two waves, one carried out in 2007 and
the other in 2012. For our purposes we make use of the 2012 wave and we focus on the 21 questions
contained in section “E. Work Values of the Profession”, which refers to those aspects of work that
concerns specific needs considered to be important for a person's satisfaction. Through a Principal
Component Analysis (see Appendix B for the methodological details),* we extract three factors that
capture the quality of jobs performed in each profession in terms of self-realisation, recognition, and
social support. These factors are normalized within the 1-digit professional macro classes® and
collapsed into a single index of job quality through their arithmetic mean — with equal weights across
factors. We then exploit the 5-digits ISCO occupational code to merge this index with the information
available in the SILER-ARTER system and obtain a firm-level measure of job quality available in
three versions: one for temporary workers, one for permanent workers, and one for all the employees,
with a homogeneous theoretical range of variation between 0 (minimum quality) and 1 (maximum
quality).

Finally, we merge the data of the SILER-ARTER system with information concerning the
economic and financial performance of the firms. The latter are retrieved from the AIDA-BVD
archive, which includes all balance sheets of the Italian firms recorded within the chambers of
commerce registries over the time span 2008-2017. After this final merge, we remain with a unique
and original firm-level dataset consisting of 64,380 observations for the years 2008-2017. To check
the representativeness of the obtained sample, we compare it with census data retrieved from Istat’s
Archivio Statistico delle Imprese Attive (ASIA). In particular, we match the distribution of firms
across different industries considering 2011 as reference year. Overall, the firms included in our

sample represent roughly one-tenth of the manufacturing firms active in the Emilia-Romagna region.

4 O*Net-type surveys have been widely used to build synthetic indexes through factor analysis (e.g., Consoli and
Rentocchini, 2015; Consoli et al., 2016). In particular, Cetrulo et al., (2020) run a comprehensive study that relies on a
factor analysis on ICP data to create occupation-specific measures of work organization and task content for the majority
of the Italian professions. In our analysis we adopt a similar approach, except that we restrict our attention to the section
of the survey that most directly tackles issues related to job quality.

5 The ISCO classification reports 8 macro-classes: 1. Lawmakers, managers and entrepreneurs; 2. Professionals; 3.
Technical and associate professionals; 4. Clerical support workers; 5. Service and sales workers; 6. Skilled agricultural,
craft and related trade workers; 7. Plant and machine operators, and assemblers; 8. Elementary occupations. To improve
the comparability of occupation-specific quality measures and prevent potential mismeasurements due to the employment
status of the professions (e.g. higher vs. lower incidence of self-employment) we normalized the occupation-specific
scores within each macro-class. In particular, since the PCA returns factors with negative as well as positive scores, we
employ a standard min-max normalization, with the resulting scores ranging in the [0,1] interval.
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The sample representativeness in terms of industry of activity is preserved (see Table Al in the

Appendix).

3.2. Descriptive evidence

Figure 1 shows the distribution of professions by employment contract across the whole 2008-2017
period. Some workers hired with temporary contract are present in all the professions, but their
number is clearly the largest for professions that are usually associated with low skill jobs. In
particular, while permanent contracts are the most common form of employment among managers,
professionals and the so-called “white collars”, temporary employment is by far the prevalent form
among plant and machine operators, and assemblers, as well as elementary occupations. This
evidence confirms the general intuition according to which temporary contracts are not well suited to
recruit highly skilled employees. Moreover, the fact that the incidence of temporary contract is
inversely related to the skills of the professions is in line with the idea that such contracts tend to be
used more as tools to economize on specific types of jobs, than as devices to screen competences in
the labour market. Otherwise, one should observe a relatively homogeneous incidence of temporary

contracts across all the professions.

Figure 1 — Distribution of professions by type of contract

Managers

Professionals

Technicians and Associate Professionals

Clerical Support Workers

Service and Sales Workers

Skilled Agricultural, Craft and Related Trade Workers

Plant and Machine Operators, and Assemblers

Elementary Occupations
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
Permanent M Temporary

Source: authors’ own elaboration on SILER data

Another aspect that is interesting to investigate is whether the drivers of temporary employment
are to be located mainly at the firm or the industry level. As argued above, this is one of the key
difference that characterize the low-road employment hypothesis as opposed to the competing

theories. Along these lines we report in Figure 2 the quantile distribution of the firm-level share of
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temporary contracts both with (panel B) and without (panel A) industry-level normalization. In line
with previous evidence (e.g. Arrighetti et al., 2022), we document wide heterogeneity in the use of
temporary workers. In particular, about one third of the firms make virtually no use of such type of
workers and up to 75% of the sample has activated less than 1 temporary contract out of 4. At the
same time, however, in the last decile of the distribution there are firms that heavily rely on this kind
of contracts, with their incidence on the total number of activated contracts being higher than 46%.
Moreover, the shape of the distribution remains virtually unchanged after normalizing by the industry
mean (panel B), with the top decide of firms relying on temporary employment from 2.5 to 7.8 times
more than their industry average. Such within-industry heterogeneity points towards firm-specific
factors, more than sectorial competitive conditions, as being potentially important drivers behind the
use of temporary contacts.

Figure 2. Quantile distribution of temporary employment across firms

A) Without industry-level normalization B) With industry-level normalization
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Source: authors’ own elaboration on SILER and AIDA data

To check whether the propensity to use temporary employment correlates with the quality of the
hired positions, we report in Figure 3 the mean scores of our quality index for different types of
employment contracts as well as different deciles of temporary employment. We notice that for firms
that make relatively little use of temporary employment the quality of temporary professions is
particularly low and distant form the one of permanent occupations. This suggests that, at least for
this portion of firms, an internal segmentation of the workforce that is consistent with the core-
periphery theory seems to exist. However, as the share of temporary contracts rises, two additional
patterns emerge. First, the quality of temporary occupations initially increases and then (from the fifth
decile on) stabilizes around the value 0.3. This trend is consistent with the gradual extension of

temporary contracts to professions, such as skilled craft workers, that are on average characterized by
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a higher level of job quality.® Second, and more relevant for our analysis, the quality of permanent
occupations gradually reduces, with a clear knock-on effects on the overall quality of jobs that is
particularly strong for firms making relatively large use of temporary contracts (i.e. the last three
deciles). Such changes contradict the existence of internal segmentation patterns in which the quality
of core professions is kept at increasing distance from the one of peripheral occupations. Rather, and
in line the with low-road employment hypothesis, they suggest that an increasing use of temporary
work has the potential to drag down the quality of all the professions, including those performed by
permanent workers. Additional evidence in support of this interpretation comes from Figures A.1 and
A.2 in the Appendix, which show that the knock-on effect on job quality is stronger for the firms that
in principle have greater interest in pursuing a low-road employment strategy, such as those that are
relatively small and less productive.

Figure 3. Quality of occupations across levels of temporary employment
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Source: authors’ own elaboration on INAPP, SILER and AIDA data. The figure
reports deciles of temporary employment starting from the third decile, since for
20% of the population the share of temporary workers is equal to zero.

Overall, this preliminary evidence is broadly consistent with the low-road employment
hypothesis as being a useful framework to interpret the impact of temporary employment on the

quality of permanent jobs. On the contrary, predictions based on the screening and core-periphery

% In our data, the average quality for the eight 1-digit macro-classes of professions is as follows: 1. Lawmakers, managers
and entrepreneurs: 0.554; 2. Professionals: 0.253; 3. Technical and associate professionals: 0.255; 4. Clerical support
workers: - 0.124; 5. Service and sales workers: - 0.046; 6. Skilled agricultural, craft and related trade workers: 0.160; 7.
Plant and machine operators, and assemblers: - 0.135; 8. Elementary occupations: - 0.855.
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theories find only limited support. However, a rigorous test of these competing approaches requires

a more elaborated multivariate analysis. The design of the latter is the topic of the next section.

3.3 Methodology

We begin by considering the following baseline model:
Quality of perm jobs;: = By + p1Share temp workers;;_; +bX;; 4+ €Z; + u;, @

where subscripts i and t denote the firm and year, respectively; the dependent variable is the mean of
our quality index measured for occupations that are hired with a permanent contract; Share of temp
workers captures the incidence of temporary employment at the firm level in the previous year; Xi:-
1is the vector of firm-level controls; Zi: is the vector of worker-level controls; and ui:are the residuals.
To avoid issues related to simultaneity, all firm-level controls are included considering a one-year lag
with respect to the dependent variable.

Among firm-level controls, we include a vector of characteristics related to the internal
organization of work, which include: the log of the number of employees; the log of labour
productivity (measured as the value added per employee); and the per-employee labour cost.
Moreover, we control for the firm’s economic conditions through a vector of variables derived from
the balance sheet, such as: the return on equity index and the log of per-employee capital stock
(considering both tangible and intangible assets). As per worker level controls, we consider a vector
of information about the characteristics of the hired permanent workers, including: their average
education measured as the ISCED grade as well as the share of foreign and female workers. Finally,
we also include year, sector and province fixed effects. Table 1 reports summary statistics of all the
variables included in the model.

Since our focus variables are relatively stable over time’, in our baseline specification we
estimate equation 1 above through a pooled ordinary least squared (OLS). This allows us to estimate
the coefficients by exploiting the cross-sectional variability that is present in our data. At the same
time, however, we are worried that time-invariant unobservable components that are correlated with
both the quality of permanent occupations and the use of temporary contracts could bias our estimates.
For this reason, we run also a set of regression where we leverage on the time dimension of our data

through panel models with either random or fixed effects.

" Table A2 in the Appendix reports the decomposition of our focus variables into their within and between components.
To a large extent the variation of the average quality of permanent jobs and the use of temporary workers — represented
by their standard deviation — is explained by the between (i.e. variation across firms) rather than by the within (i.e.
variation across time) component. In this view, both variables can be regarded as a relatively steady feature of the firms
in our dataset.
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Table 1 — Summary statistics

Variable Mean Stand. Dev. Min Max
Quality of perm jobs 0.493 0.096 0.001 0.772
Share of temp workers 0.168 0.192 0.000 1.000
log(Employees) 2.518 1.236 0.000 7.878
log(Labour productivity) 10.764 0.631 2.303 13.116
Average labour costs 36186.830 14133.130 0.000 99850.000
ROE 0.029 6.104 -1131.379 246.503
log(Per-employee capital stock) 3.274 1.325 0.000 9.472
Education of perm workers 1.524 0.873 0.000 7.502
Share of foreign perm workers 13.120 19.737 0.000 100.000
Share of female perm workers 29.852 26.639 0.000 100.000

Source: authors’ own elaboration on INAPP, SILER and AIDA data

4. Empirical results

4.1 Baseline

Table 2 shows the results of our baseline model. The first four columns report the outcomes of a set
of stepwise pooled OLS. In column (1) we consider a very parsimonious specification where we
include only the share of temporary workers among regressors plus a full set of year, industry and
province dummies. The use of temporary employment is negatively associated with the quality of
permanent occupations. In columns (2)-(4) we sequentially add more control variables to test the
robustness of the results. In particular, we add: those related to internal organization of work (column
2), those capturing the firm’s economics conditions (column 3), and finally those associated with the
features of permanent workers (column 4). In all the specifications, the coefficient associated with
the share of temporary workers remains negative and highly significant. More specifically, in the
most complete model, we obtain that one-standard-deviation increase from the mean value of the
share of temporary workers is associated with a decrease in the quality of permanent positions of
about 1.2%. In absolute value, the magnitude of this effect is similar to the effect associated with the
same type of variation in the log of employees and in labour productivity. Finally, in columns (5) and
(6) we test the robustness of our estimates in the most complete specification by estimating a panel
model with fixed and random effects, respectively. The main result for our focus variable remains

valid.?

8 We have also tested whether our hypothesis is robust against alternative specifications of the dependent variable. In
particular, we have run additional models using the differential between firm-level average quality of permanent and
temporary workers, as well as the individual factors (i.e. self-realisation, recognition, and support) that we have summed
up to compute the quality index. Results are shown in table A3 in Appendix A, and confirm the main ones. In particular,
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Table 2 — Temporary employment and quality of permanent jobs: baseline results

Pooled OLS FE RE
1) (2 3 4 ©) (6)
Share of temp workers -0.0773*** -0.0673*** -0.0676*** -0.0623***  -0.0472***  -0.0569***
(0.005) (0.004) (0.004) (0.004) (0.004) (0.004)
log(Employees) 0.0113***  0.0114***  0.0109*** 0.0274*** 0.0200***
(0.001) (0.001) (0.001) (0.002) (0.001)
log(Labour productivity) 0.0186***  0.0197***  (0.0197*** 0.0111*** 0.0139***
(0.001) (0.001) (0.001) (0.001) (0.001)
Average labour costs 0.0000*** 0.0000*** 0.0000*** 0.0000** 0.0000***
(0.000) (0.000) (0.000) (0.000) (0.000)
ROE 0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)
log(Per-employee capital stock) -0.0018***  -0.0019*** 0.0015* 0.000
(0.001) (0.001) (0.001) (0.001)
Education of perm workers -0.0064***  0.0050** -0.0013
(0.001) (0.002) (0.001)
Share of foreign perm workers -0.0003*** -0.0001 -0.0003***
(0.000) (0.000) (0.000)
Share of female perm workers -0.0004***  -0.0006***  -0.0005***
(0.000) (0.000) (0.000)
Constant 0.5037***  (0.2445***  (0.2389***  (.2758*** 0.3229*** 0.3096***
(0.003) (0.015) (0.015) (0.015) (0.016) (0.013)
Year fixed effects Yes Yes Yes Yes Yes Yes
Sector fixed effects Yes Yes Yes Yes No Yes
Province fixed effects Yes Yes Yes Yes No Yes
Firm fixed effects No No No No Yes No
N. Observations 64380 64380 64380 64380 64380 64380
Log-Likelihood 6102017  63270.09  63288.07 6377215 9485654
BIC -121597 -126064 -126078 -127013 -189525
AIC -121960 -126454 -126486 -127448 -189679
RSS 566.2615  528.0343  527.7394  519.8626 197.9295
Rz_adjusted 0.0496 0.1137 0.1142 0.1274 0.0398
R2_within 0.0401 0.0369
R2_overall 0.1225 0.1724

Source: authors’ own elaboration on INAPP, SILER and AIDA data. For Pooled OLS robust clustered standard errors
in brackets. For Panel Fixed effects and Random Effects robust standard errors in brackets. Dependent variable: average
quality of permanent occupations. Significance levels: * 10%, ** 5%, *** 1%,

with a high rate of temporary workers the difference in quality between temporary and permanent workers tends to shrink,
and a negative effect on quality is found also when looking at the individual factors as dependent variables.
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With respect to the control variables, the estimated coefficients are broadly consistent with the
previous evidence. In particular, we find that larger and more productive firms rely on permanent
occupations that are on average of higher quality. Labour costs, which can be considered a proxy for
individual skills, are also positively associated with the quality of permanent positions. As for
economic indicators, instead, we obtain a set of mixed results: while profitability exerts no
statistically significant effect on the quality of jobs, the coefficient associated with the per-employee
capital stock is negative and significant in the OLS estimates and nearly not significant in the panel
regressions. Finally, by taking into consideration the features of the workers, we find that in most
estimated models a larger share of foreign and female permanent workers is associated with a
reduction in the quality of their jobs. This result points towards the existence of potential job quality
gaps along gender and nationality lines that could be interesting to explore in future research.
Moreover, the level of education of permanent workers turns out to exhibit a negative and statistically
significant coefficient in the OLS estimates® and a positive coefficient in the panel model with fixed

effects.

4.2 Robustness

To strengthen the causal interpretation of the relation between the use of temporary employment and
the quality of permanent jobs we resort to an instrumental variable (1) approach. The main benefit
of IV is that it can potentially deal with both time-invariant and time-variant omitted variables as well
as simultaneity. The major challenge, however, is to find suitable instruments for our variable of
interest. Ideally, we would instrument the share of temp workers with an external variable that
correlates with the use of temporary contracts but not with the error term (i.e., it affects the quality of
permanent occupations only through the share of temp workers). This is not a simple task and requires
the imposition of some exclusion restrictions.

All this considered, we select an instrument that is related to the local labour market in which
the firm operates, namely the one-year lagged employment rate sourced from ISTATC. Our reasoning
is quite straightforward: in areas where the level of employment rises, the bargaining power of the
workers vis-a-vis firms tends to rise too, which implies that for employers it becomes more difficult

to hire employees by offering temporary contracts. Rather, firms will be pushed to offer better

% This somewhat counterintuitive result could be related to the fact that, as it is well known, the share of graduate
employees is relatively small in the Italian manufacturing sectors and it usually consists of young workers, who usually
find their first job in occupations that score poorly in terms of quality.

10') abour market areas (LMAs, “local labour systems — SLL” in Italy) are sub-regional geographical areas where the
bulk of the labour force lives and works, and where establishments can find the main part of the labour force necessary
to occupy the offered jobs. They respond to the need for meaningfully comparable sub-regional labour market areas for
the reporting and analysis of statistics. Source: https://www.istat.it/en/labour-market-areas.
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contractual conditions, which are likely to translate into a lower rate of temporary contracts. On the
other hand, there is no reason to expect that such a change in a quantitative feature of the local labour
market can also directly affect the choice made by firms about the competence mix of their already
existing permanent occupations. Under this assumption the model is thus identified and our focus

coefficient can be correctly estimated.

Table 3 — Robustness check: IV regressions, panel with fixed effects.

First stage Second stage
(1) (2)
Employment rate within the local labour market -0.002***
(0.001)
Share of temp workers -0.641**
(0.311)
log(Employees) 0.014** 0.036***
(0.003) (0.004)
log(Labour productivity) 0.004*** 0.014***
(0.002) (0.002)
Average labour costs 0.000 0.000
(0.000) (0.000)
ROE 0.000 0.002*
(0.001) (0.001)
log(Per-employee capital stock) 4.51e-07** 4.19e-07**
(1.10e-07) (1.67e-07)
Education of perm workers 0.001 0.006**
(0.003) (0.002)
Share of foreign perm workers 0.000 0.000
(0.001) (0.000)
Share of female perm workers -0.001*** -0.001***
(0.000) (0.000)
Year fixed effects Yes Yes
Firm fixed effects Yes Yes
N. Observations 63255 63255
F-test 7.30%* 41, 73%**
Anderson-Rubin Wald Test F 8.20**
Anderson-Rubin Wald Test Chi2 8.20**
Stock-Wright LM S 8.24**
Kleibergen-Paap rk LM statistic (second step) 7.30***
Cragg-Donald Wald F 8
Hansen J statistic 0

Source: authors’ own elaboration on INAPP, SILER and AIDA data. For Pooled OLS robust clustered
standard errors in brackets. For Panel Fixed effects and Random Effects robust standard errors in brackets.
Dependent variable: average quality of permanent occupations. Significance levels: * 10%, ** 5%, *** 1%.
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The results of the two steps 1V estimation of the panel model with fixed effects are presented in
Table 3. Column (1) reports the first stage result. As expected, an increase of the employment rate in
the local labour market tends to exert a negative impact on the firm’s use of temporary contracts. This
finding is consistent with the idea that when the labour market is tight the bargaining position of
workers is strengthened, and this may induce firms to offer better contractual conditions. Column (2)
shows the second-stage results. When instrumented, the share of temporary workers affects
negatively the quality of permanent jobs. The magnitude of the coefficient is larger than the one
obtained in the baseline estimates, pointing towards the existence of a potential downward bias in our
non-1V regressions. This could be due to measurement errors in our indicator of temporary
employment. Moreover, non-1V estimates could be downward biased if an omitted determinant of
the quality of permanent jobs is negatively correlated with use of temporary employment. For
example, employers with idiosyncratic preferences for pursuing a high-road employment strategy
may favour the introduction of occupations characterized by higher wage as well as better quality,
while at the same time oppose the use of temporary contracts to prevent work demotivation. Finally,
there could be reverse causality: it may be less convenient to resort to temporary employment in firms
with a large incidence of occupations with high job quality (especially if in the latter workers are

supposed to make firm-specific knowledge investments).

4.3 Mechanisms driving knock-on effects
Having documented the existence of a negative correlation between temporary employment and the
quality of permanent jobs, we now run some additional regressions to explore the main mechanisms
behind such result. As discussed above, the low-road employment hypothesis is the only theoretical
framework predicting the quality of permanent jobs to decrease with the use of temporary
employment. Moreover, following this theory, we should also expect that: a) such negative
association tends to be stronger in firms that have more incentives to pursue competitive strategies
based on cost reductions, such as small and relatively inefficient firms; b) in firms that make larger
use of temporary employment, permanent employees should also have skills of lower quality, which
tend to be more similar to the ones of temporary workers. Such similarity can indeed ensure a
sufficient degree of substitutability among workers, thus reinforcing the bargaining position of the
firm vis-a-vis its employees.

To check whether this is indeed the case, in this section we carry out two types of analysis. First,
we investigate whether the negative relationship between temporary employment and the quality of

permanent jobs is heterogeneous across firms. In particular, we run a set of regressions where we
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interact the share of temporary workers with dummy variables selecting distinct deciles of the firm
size and labour productivity distributions. In all the regressions we include the full set of control
variables. The results of this exercise are shown in Figures 4 and 5. Graphical inspection reveals that
for firms that are relatively small and less productive, the negative association between temporary
employment and quality of permanent jobs is stronger. This result is confirmatory that for firms who
find it difficult to sustain profitability with drivers other than cost reductions, the use of temporary
work is often associated with the presence of permanent jobs of significantly low quality. In the logic
of the low-road hypothesis, such employment strategies can indeed ensure large cost declines, which
helps to sustain profitability. Interestingly, we observe that for firms located in higher deciles of the
firm size and productivity distributions, the association between temporary employment and quality
of permanent jobs remains negative but it becomes smaller in absolute value. Eventually, for the firms
with the largest size in the sample (i.e. 10" decile) such association becomes not statistically different
from zero. If anything, this suggests that alternative interpretations for the use of temporary work that
predict the lack of association between the latter and the quality of permanent jobs, such as the
screening theory, find empirical support that is limited only to the largest firms in the sample.

Figure 4 — Marginal effects of temporary employment by deciles of firm size

Effects on linear prediction
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Source: authors” own elaboration on INAPP, SILER and AIDA data. Conditional marginal
effects of temporary employment on the quality of permanent jobs are obtained by
estimating our Pooled OLS baseline model, as specified in column (4) of Table 2. The full
set of control variables include the internal organization of work (firm size, labour
productivity, labour costs), the firm’s economics conditions (profitability, per-employee
capital stock), and the features of permanent workers (education, nationality, gender).
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Figure 5 — Marginal effects of temporary employment by deciles of labour productivity
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Source: authors” own elaboration on INAPP, SILER and AIDA data. Conditional marginal
effects of temporary employment on the quality of permanent jobs are obtained by
estimating our Pooled OLS baseline model, as specified in column (4) of Table 2. The full
set of control variables include the internal organization of work (firm size, labour
productivity, labour costs), the firm’s economics conditions (profitability, per-employee
capital stock), and the features of permanent workers (education, nationality, gender).

The second empirical exercise that we carry out takes a closer look at the task content of the
occupations available within firms, in order to clarify whether the knock-on effect on the quality of
permanent jobs translate also into a levelling down of the skills and competences required to the
workers. Indeed, as already recalled, the low-road employment hypothesis suggests that firms
pursuing a low-road employment strategy tend to increase the degree of substitutability between the
two categories of workers in order to weaken the bargaining power of core employees (Fukao et al.,
2022; Basu et al., 2021). As a consequence, this hypothesis entails a homogeneity between the
cognitive competencies and the skills required to permanent and temporary workers, and therefore
predicts a convergence in the activities carried out by the two categories of employees. Here, we test
this prediction by analysing how the use of temporary employment affects the skills composition and
the work contents of permanent jobs, placing particular attention on the difference between the latter
and the skills composition and work content of temporary occupations.

To do so, we selected from the INAPP survey a set of cognitive skills and work contents that

characterize complex occupations vis-a-vis routinized ones. Specifically, among the spectrum of
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occupational-level information surveyed, we focused on four main information-processing skills
distinguishing specialized, high-competence occupations: a) learning strategies, i.e., the ability to
select and use learning methods and procedures that allow to learn or to train others about how to
learn; b) quality check, i.e., the ability to run tests on products, services and processes to evaluate
quality and performances; ¢) complex problem-solving, i.e., the ability to identify complex problems
and gather information that allow to evaluate options and find solutions; d) active learning, i.e., the
ability to understand the implications of new information to solve present and future problems.

In the INAPP survey, a Likert scale reports for each occupation the extent to which each one of
these skills is involved. Clearly, at the firm level, the degree at which these competences are
concentrated and relevant depends upon the occupational mix of the workforce. Hence, for each of
these skills we computed — at the firm level — the corresponding average score for permanent workers,
as well as the differentials between permanent and temporary workers. Then, we run a set of pooled
regressions using the same specification as in columns (4) of Table 2, but using the average skill
scores for permanent workers as well as the score difference between permanent and temporary
workers as dependent variable. The results are reported in Table 5.

As expected, the knock-on effect that was observed in previous estimates for non-wage attributes
of jobs is matched also by a levelling down of skills and competences. In particular, in all the
estimated models, we find that a larger use of temporary employment is associated with the presence
of permanent jobs that are on average characterized by weaker learning strategies, more routinized
and less complex tasks, lower involvement in activities related to quality checks and less active
learning. Moreover, in terms of competence differentials, we observe a downward convergence
between permanent and temporary occupations across all types of skills that we considered. Overall,
these results provide additional evidence suggesting that, in line with the low-road employment
hypothesis, the choice to rely on temporary employment is often associated with the adoption of an
occupational mix that tends to economize on highly skilled and costly job profiles. This is indeed one

of the main drivers behind the diminishing quality of permanent jobs.
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Table 5 — Temporary employment and skills of permanent workers: levels and differentials

Learning Strategy

Quality Check

Complex-Problem solving

Active Learning

Permanent Perm-Temp Permanent Perm-Temp Permanent Perm-Temp Permanent Perm-Temp
workers Differential workers Differential workers Differential workers Differential
@ 2 (€)) 4 ®) (6) ) 8
Share of temp workers -0.0525*** -0.1171%** -0.0563*** -0.1311%** -0.0652*** -0.1392*** -0.0523*** -0.1369***
(0.005) (0.005) (0.005) (0.006) (0.006) (0.006) (0.006) (0.006)
log(Employees) 0.0068*** -0.0133*** 0.0113*** -0.0175*** 0.0090*** -0.0137*** 0.0099*** -0.0142***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
log(Labour productivity) 0.0187*** 0.0027 0.0120*** -0.0038* 0.0189*** 0.0019 0.0201*** 0.0031
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Average labour costs 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
ROE 0.000 -0.0001 0.000 0.0001*** -0.0001 -0.0001 -0.0001 -0.0001
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
log(Per-employee capital stock) -0.0018** -0.0004 0.0005 -0.0003 -0.0005 -0.0006 0.0005 -0.0005
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Education of perm workers -0.0031** 0.0097*** -0.0021 -0.0003 -0.002 0.0077*** -0.0004 0.0099***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Share of foreign perm workers -0.0002*** 0.0002*** 0.0001 0.0004*** -0.0006*** 0.0001** -0.0005*** 0.0001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Share of female perm workers -0.0001 0.0004*** -0.0009*** -0.0001* -0.0004*** 0.0003*** 0.000 0.0004***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Constant 0.1484*** 0.1234*** 0.2755*** 0.3086*** 0.1646*** 0.1530*** 0.1188*** 0.1388***
(0.017) (0.018) (0.018) (0.020) (0.020) (0.020) (0.019) (0.020)
Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Sector fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
N 59495 59495 59495 59495 59495 59495 59495 59495
Log-Likelihood 51911.98 39407.4986 51953.81 32895.8816 43534.06 32560.8501 46827 33483.6525
BIC -103307 -78295.1778 -103391 -65271.9438 -86551.4 -64601.8809 -93137.3 -66447.4856
AlIC -103730 -78718.9972 -103814 -65695.7632 -86974.1 -65025.7003 -93560 -66871.305
RSS 608.3092 620.641 607.4543 803.2609 806.1887 813.9917 721.7086 784.7756
R2 adjusted 0.1012 0.059 0.1011 0.0661 0.1165 0.061 0.1102 0.0605

Source: authors” own elaboration on INAPP, SILER and AIDA data. Robust clustered standard errors in brackets. Dependent variables: the ability to select and use
learning methods and procedures that allow to learn or to train others about how to learn, columns 1 and 2; b) the ability to run tests on products, services and
processes to evaluate quality and performances, columns 3 and 4; c) the ability to identify complex problems and gather information that allow to evaluate options
and find solutions, columns 5 and 6; the ability to understand the implications of new information to solve present and future problems, columns 7 and 8. Significance

levels: * 10%, ** 5%, *** 1%.
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5. Conclusion

Our study sheds light on the interplay between temporary employment and the quality of permanent
jobs in manufacturing firms. We found robust evidence that a larger use of temporary workers
correlates with the presence of permanent jobs that are on average characterized by non-wage
attributes (e.g. self-realisation, recognition, social support) of lower quality. Additional analysis
suggests that this effect tends to be stronger in firms of smaller size and relatively low productivity.
Moreover, in firms that makes large use of temporary employment the reduced quality of non-wage
attributes of jobs seems to be matched by a leveling down of skills and competences between
temporary and permanent occupations.

Overall, these results help us to disentangle among different interpretations for the use of
temporary employment available in the literature. Indeed, while the core-periphery approach suggests
that an increase in temporary work should correspond to an improvement in the quality of permanent
jobs through increased internal segmentation and bargaining power of core employees, the screening
approach predicts that the use of precarious jobs should be essentially unrelated to the feature of
permanent occupations. None of these predictions, however, find support in our analysis.

Rather, our evidence is consistent with an alternative view grounded on the idea that firms
(within the same industry and market segment) choose work arrangements to pursue specific
competitive advantages. According to this perspective, which we labelled the high/low road
employment hypothesis, the use of temporary work is primarily a tool to reduce the wage bill. The
implications for the quality of permanent jobs are straightforward: first, low-road firms have
incentives to adopt an occupational mix in which both permanent and temporary workers perform
low skill jobs of relatively low quality, as by doing so they can economize on skilled and costly
workers; second, in such firms the features of permanent jobs will tend to match quite closely those
of temporary ones, since by maintaining these two categories of work as substitutable as possible,
firms can strengthen the bargaining power vis-a-vis their employees.

We believe that these results carry relevant implications for both managers and policymakers.
First, and foremost, our results suggest that alongside well-documented negative effects of temporary
employment on the well-being of precarious workers, this type of employment can also undermine
the quality of permanent positions. As long as job quality operates as a driver of positive externalities
(e.g. through better social security, integration, inclusiveness), we thus identify a new channel that
could potentially lead towards a socially inefficient over-use of temporary employment in the
economy. Indeed, as argued by Rodrik and Sable (2020), private firms have the tendency not to
consider the positive externalities related to job quality while outlying their employment strategies.

This leads them to employ temporary work at a rate that is larger than the socially efficient level. Our
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results, however, suggest that such suboptimal outcome does not occur only through the hiring of too
many low quality temporary workers, but also through the employment of excessive low quality
permanent workers. The combination of these two channels makes the distance from the socially
efficient use larger than expected, thus providing further rationale for the introduction of limitation
on the use of temporary employment.

Moreover, even if we neglect the social costs due to missing positive externalities, our finding
documenting the levelling down of skills and competences in firms making larger use of temporary
employment suggest also the existence of potentially relevant efficiency drawbacks for the productive
system as a whole. Indeed, the extensive and generalized use of precarious forms of employment can
push low-road firms to move towards low-productivity and low-quality productions, as the
availability of poorly competent but cheap jobs works as a disincentive to invest in technology and
innovation. As a result, aggregate productivity growth may slow down, with potentially negative
consequences for the economy as a whole. In this case too, therefore, some degree of regulation
concerning the use of temporary contracts should be welcome.

It is worth acknowledging some limitations of the study. First, our data source on labour
contracts, although unique in scope and detail of the available information, allows us to track only
changes of employment status that are subject to mandatory communications. This implies that, in
our data, we have no information about the job features of those employees that kept their
employment position stable for the entire observational period (i.e., 2008-2017). Even if we partially
deal with this issue by estimating coefficients through models where the variables are taken in first
difference (i.e. panel with fixed effect), some care must be taken in interpreting the results. Second
our study refers only to Emilia-Romagna. Future research could investigate to what extent these
results are generalizable to other regions and countries. Finally, our analysis remains primarily at the
correlational level. In a robustness check we do improve the quality of our estimates through an
instrumental variable approach, but we are far from a proper identification. Still, in spite of such limit,
the empirical analysis allows us to compare the validity of different theoretical predictions concerning
the use of temporary work and to derive a set of related policy implications.
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Appendix A — Additional Figures and Tables

Table Al. Distribution of firms across industries, 2011

Ateco 2 digit code SILER and AIDA ISTAT - ASIA

sample sample

N % N %
10: Manufacture of food products 404 9.08 4896 12.57
11: Manufacture of beverages 35 0.79 152 0.39
12: Manufacture of tobacco products
13: Manufacture of textiles 72 1.62 1102 2.83
14: Manufacture of wearing apparel 206 4.63 3692 9.48
15: Manufacture of leather and related products 60 1.35 687 1.76
16: Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and 92 2.07 1967 5.05
plaiting materials
17: Manufacture of paper and paper products 67 151 336 0.86
18: Printing and reproduction of recorded media 140 3.15 1337 3.43
19: Manufacture of coke and refined petroleum products 6 0.13 9 0.02
20: Manufacture of chemicals and chemical products 126 2.83 450 1.15
21: Manufagture of basu_: pharmaceutical products and 11 0.95 27 0.07
pharmaceutical preparations
22: Manufacture of rubber and plastic products 213 4.79 1029 2.64
23: Manufacture of other nonmetallic mineral products 215 4.83 1556 3.99
24: Manufacture of basic metals 77 1.73 330 0.85

25: Manufacture of fabricated metal products, except
machinery and equipment
26: Manufacture of computer, electronic, and optical

1,025 23.04 6997 17.96

128 2.88 703 1.8
products
27: Manufacture of electrical equipment 209 4.7 1046 2.68
28: Manufacture of machinery and equipment 893 20.08 4590 11.78
29: Manufacture of motor vehicles, trailers, and semitrailers 82 1.84 310 0.8
30: Manufacture of other transport equipment 40 0.9 256 0.66
31: Manufacture of furniture 109 2.45 1201 3.08
32: Other manufacturing 99 2.23 2134 5.48
33: Repair and installation of machinery and equipment 139 3.13 4157 10.67
Total 4,448 100 38,964 100

Source: authors’ own elaboration on SILER, AIDA-BVD and ASIA data
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Table A2 — Main variables decomposition into within and between components

Variable Component  Mean Stand. Dev. Min Max
Average quality of permanent jobs ~ Overall 0.493 0.096 0.001 0.772
Between 0.095 0.005 0.772
Within 0.057 -0.021 0.897
Share of temporary workers Overall 0.168 0.192 0.000 1.000
Between 0.200 0.000 1.000
Within 0.095 -0.689 1.021

Source: authors’ own elaboration on SILER, AIDA-BVD and INDAPP data

Table A3 — Additional results — Pooled OLS

Qualiy @ ® @
Differential Self Realisation Recognition Support
Share of temp workers -0.1624*** -0.0625*** -0.0516*** -0.0727***
(0.006) (0.006) (0.005) (0.006)
log(Employees) -0.0131*** 0.0099*** 0.0076*** 0.0153***
(0.001) (0.001) (0.001) (0.001)
log(Labour productivity) 0.0018 0.0183*** 0.0197*** 0.0210***
(0.002) (0.002) (0.002) (0.002)
Average labour costs 0.0000*** 0.0000*** 0.0000*** 0.0000***
(0.000) (0.000) (0.000) (0.000)
ROE 0.000 0.0000 0.0000 0.0001
(0.000) (0.000) (0.000) (0.000)
log(Per-employee capital stock) -0.0018** -0.0016* -0.0036*** -0.0004
(0.001) (0.001) (0.001) (0.001)
Education of perm workers 0.0062*** -0.0002 0.0074*** -0.0262***
(0.001) (0.001) (0.001) (0.001)
Share of foreign perm workers 0.0003*** -0.0006*** -0.0003*** 0
(0.000) (0.000) (0.000) (0.000)
Share of female perm workers 0.0004*** -0.0004*** -0.0003*** -0.0007***
(0.000) (0.000) (0.000) (0.000)
Constant 0.2177*** 0.2775*** 0.2209*** 0.3289***
(0.021) (0.019) (0.017) (0.018)
Year fixed effects Yes Yes Yes Yes
Sector fixed effects Yes Yes Yes Yes
Province fixed effects Yes Yes Yes Yes
Firm fixed effects No No No No
N. Observations 50140 64380 64380 64380
Log-Likelihood 29704.3286 48312.7019 54451.6781 51276.0217
BIC -58889 -96094 -108372 -102021
AlIC -59313 -96529 -108807 -102456
RSS 897.7052 840.3518 694.4429 766.4454
R2 adjusted 0.1339 0.1143 0.1039 0.1092

Source: authors’ own elaboration on INAPP, SILER and AIDA data. Robust clustered standard errors in brackets.
Dependent variables: for column (1) absolute difference between average quality of permanent occupations and average
quality of temporary occupations; for column (2) PCA factor related to self-realisation; for column (3) PCA factor related
to recognition; for column (4) PCA factor related to support. Significance levels: * 10%, ** 5%, *** 1%.
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Figure Al. Change in quality for temporary and permanent jobs by productivity decile
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Source: authors’ own elaboration on INAPP, SILER and AIDA data.

Figure A2. Change in quality for temporary and permanent jobs by size decile
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Source: authors’ own elaboration on INAPP, SILER and AIDA data.
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Appendix B — Principal Component Analysis

A principal component analysis has been conducted using information contained in the ICP Survey,
which was carried out by the National Institute for Public Policy Analysis (INAPP) in collaboration
with the Italian National Statistical Institute (ISTAT) in 2013. The ICP survey adopts the O*Net
(Occupational Information Network) methodology and aims at investigating, at the highest level of
disaggregation (i.e. five-digits), the characteristics of Italian professions, with particular reference to
the required skills and knowledge, the requirements necessary for their execution and the
characteristics of the working contexts in which the various jobs are carried out. The questionnaire,
divided into ten thematic sections for a total of 255 questions, allows for the collection of information
according to standardized taxonomies which make the individual professions comparable with each
other. The interviews are administered to a sample of workers of all professions attributable to the
professional units of the ISTAT CP2011 classification.

Table B.1 - Items identifying work values

Item Description [possible answers]

El Those who carry out this job make full use of their skills [1 Strongly disagree — 5 Strongly agree]

E2 Those who carry out this job feel accomplished [1 Strongly disagree — 5 Strongly agree]

E3 Those who carty out this job are constantly busy [1 Strongly disagree — 5 Strongly agree]

E4 Those who carry out this job perform their duties alone [1 Strongly disagree — 5 Strongly agree]

E5 Those who carry out this job are busy every day in diversified activities [1 Strongly disagree — 5 Strongly agree]

E6 Those who carry out this job are well paid [1 Strongly disagree — 5 Strongly agree]

E7 Those who carry out this job have secure employment [1 Strongly disagree — 5 Strongly agree]

ES8 Those who carry out this job work in a good working environment [1 Strongly disagree — 5 Strongly agree]

E9 Those who carry out this job have the possibility to make career advancements [1 Strongly disagree — 5 Strongly
agree]

E10  Those who carry out this job receives due recognition for what they do [1 Strongly disagree — 5 Strongly agree]

E11  Those who carry out this job supervise and instruct others [1 Strongly disagree — 5 Strongly agree]

E12  Those who carry out this job are appreciated by others in their company and in the community [1 Strongly
disagree — 5 Strongly agree]

E13  Those who carry out this job get along well with their coworkers [1 Strongly disagree — 5 Strongly agree]

E14  Those who carry out this job execute tasks that commit them to work also for the benefit of others [1 Strongly
disagree — 5 Strongly agree]

E15 Those who carry out this work execute activities that conform to their moral principles [1 Strongly disagree — 5
Strongly agree]

E16  Those who carry out this job are treated well by their company [1 Strongly disagree — 5 Strongly agree]

E17  Those who carry out this job can count on the support of their supervisors [1 Strongly disagree — 5 Strongly
agree]

E18 Those who carry out this job can count on supervisors who undertake good staff training [1 Strongly disagree —
5 Strongly agree]

E19 Those who carry out this job can experiment with their ideas [1 Strongly disagree — 5 Strongly agree]

E20  Those who carry out this job plan their activities with little supervision [1 Strongly disagree — 5 Strongly agree]

E21  Those who carry out this job can make decisions independently [1 Strongly disagree — 5 Strongly agree]

Source: ICP Survey 2013.
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Section E of the ICP, contains information concerning the work values of each profession (797
professional units), which is collected on the basis of the 21 items reported in Table B.1. These items
are used to construct the factors capturing the quality of each job.

As first step of our analysis we check the adequacy of our data for factor analysis through the
Kaiser-Meyer-Olkin (KMO) test. This test aims at evaluating the degree of common variance among
the selected variables. In particular, the higher the proportion of the variance among such variables
that turns out to be common variance, the higher the KMO test. In our case the KMO test turns out to
be 0.842, which appears entirely satisfactory. Moreover, the adequacy of the data is confirmed also
by the Bartlett's sphericity test. Indeed, the high significance of such test (p-value = 0.000) allows us
to reject the null hypothesis that the observed correlation matrix coincides with the identity matrix,
i.e., that the selected variables are orthogonal.

Table B.2 — Communality scores

Code Initial Extraction
El 1.000 0.629
E2 1.000 0.770
E3 1.000 0.702
E4 1.000 0.733
E5 1.000 0.696
E6 1.000 0.772
E7 1.000 0.758
ES 1.000 0.658
E9 1.000 0.576
E10 1.000 0.801
El1 1.000 0.711
E12 1.000 0.682
E13 1.000 0.554
E14 1.000 0.689
E15 1.000 0.777
E16 1.000 0.687
E17 1.000 0.837
E18 1.000 0.804
E19 1.000 0.752
E20 1.000 0.591
E21 1.000 0.807

Note: Authors’ own elaboration on ICP data.
The extraction method is PCA.

Having established that the data are suitable for the analysis, we extract factors through a
Principal Component Analysis (PCA). Communality scores turn out to be adequate, as each single
variable shows an extraction value greater than 0.40 (see Table B.2). Table B.3 highlights the
eigenvalues of the extracted components, while the scree plot reported in Figure B.1 shows the

variance associated with each extracted factor. The presence of a significant change in the slope of

36



the curve signals the reduction of the eigenvalue and can be used to identify the factors with greater
explanatory power. The graph can be thus used to select the number of factors to be retained in the
analysis. In the case under examination, the decrease in the slope of the eigenvalue is placed to the
right of the third factor, suggesting that the first three factors are those most suitable be taken into

consideration.

Table B.3 — Total variance explained

Component Eigenvalue % Variance % Cumulative variance
1 6.106 29.077 29.077
2 3.576 17.029 46.106
3 1.720 8.190 54.296
4 1.352 6.436 60.732
5 1.207 5.748 66.480
6 1.025 4,882 71.362
7 0.831 3.955 75.317
8 0.665 3.168 78.485
9 0.598 2.846 81.332
10 0.564 2.686 84.018
11 0.468 2.229 86.247
12 0.423 2.017 88.264
13 0.392 1.867 90.130
14 0.355 1.693 91.823
15 0.335 1.597 93.419
16 0.315 1.501 94.921
17 0.270 1.287 96.207
18 0.232 1.106 97.314
19 0.213 1.012 98.326
20 0.187 0.889 99.215
21 0.165 0.785 100.000

Note: Authors’ own elaboration on ICP data. The extraction method is PCA

Figure B.1 — Scree plot

Eigenvalue

1 2 3 4 5 G 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Component number

Source: Authors’ own elaboration on ICP data.
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To attach some content to the three extracted components, we report in Table B.4 the Pattern
Matrix, which shows the weight with which each items enter into the specific factor. Component 1,
which account for 29.1% of the explained variance, collects variables mainly related to the degree of
Self-realization, such as the ability to make decisions independently (E21), to experiment with new
ideas (E19), to feel accomplished (E2) and to make full use of the own skills (E1). Component 2,
which explains 17% of the variance, can be labeled as Recognition since it aggregates variables such
as the existence of due recognition for what the worker does (E10), a satisfactory level of pay (E6), a
good working environment (E8), and adequate appreciation from others in the company and in the
community (E12). Finally, Component 3, which adds 8.2 percentage points to the cumulative
explained variance, collects variables belonging to the domains of Social support such as those related
to the support received by one’s own supervisors (E10), the presence of good staff training (E18) as

well as good treatment by the company (E16)

Table B.4 — Pattern matrix

Component
Item 1 2 3
E21 0.879
E19 0.862
E2 0.761
El 0.749
E5 0.715
E20 0.621
Ell 0.585
E10 0.863
E6 0.740
E8 0.654
E12 0.576
E17 0.902
E18 0.864
E16 0.731

Note: Authors’ own elaboration on ICP data. The extraction
method is PCA. The rotation method is Varimax with Kaiser
normalization. Convergence for rotation is performed in sevem
iterations.
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