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Abstract

In the last decades, work flexibility emerged as a key requirement firms must meet
to face volatile markets and highly differentiated product demand. This paper
compares two alternative approaches to strengthen work flexibility: internal
flexibility, i.e. practices that focus on the employees’ ability to perform a variety
of highly qualified tasks in a context of stable employment relationships; and
external flexibility, i.e. practices that align employment and labour costs to demand
fluctuations using a buffer of non-standard employees involved in routine tasks.
We empirically verify whether both practices are able to boost sales growth using
a linked employer-employee panel of manufacturing firms from the Emilia-
Romagna region (Italy). While internal flexibility positively affects firm growth,
external flexibility appears to hamper it. Such a negative effect, however, decreases
when we limit the analysis to industries with high demand volatility and cost-based
competition. The related managerial and policy implications are discussed.
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1. Introduction

Over the last half-century, managerial debate and practices stressed the importance of strategic
and organizational flexibility as requirements to face environmental uncertainty. Quick and
continuous adaptations to diversified and evolving consumer preferences, technological
regimes and institutional settings are deemed necessary to acquire competitive advantages
(McGrath, 2013). In the managerial jargon this view has been summarized by the ideal type of
the ‘flexible firm’ (Volberda, 1998), which encompasses all kinds of organizational
arrangements employers can adopt to achieve the required degree of flexibility.

According to Kalleberg (2001) firms can exploit two alternative approaches to deal with
flexible labour utilization. On the one hand, there are practices that focus on the employees’
ability to perform a variety of highly qualified tasks in a context of relatively stable
employment relationships. On the other, there are approaches that stress the importance of
reducing costs by creating a buffer of flexibility based on non-standard employees involved in
relatively routine tasks. While the former has been generally referred to as internal (or
functional) flexibility, the latter is best known as external (or numerical) flexibility (Atkinson
1984, 1985; Smith 1997; Hunter et al. 1993; Cappelli and Neumark, 2001).

During the last decades the literature has devoted a great deal of attention to the analysis
of these two alternative flexible labour utilization strategies. Studies on internal flexibility have
developed a rich theoretical framework to explain why human resource management practices
that provide employees with skills, incentives and involvement in high quality productions may
improve business performance. In a competitive environment characterized by shortening
technological life cycles, expanding product varieties and hyper-competition, organizations
need to constantly adjust their production processes/routines to meet ever changing
requirements in terms of either time and/or quality. These conditions have led firms to
reconsider the contribution that a qualified and motivated workforce can make to their business.
The hiring of employees with a high level of education, who can more easily move between
tasks and jobs in the organization, combined with increasing incentives to individual and
collective investment in firm-specific skills and competences allow organizations to upgrade
the quality of their productions while preserving the capacity to adapt to contextual changes.
This, it is argued, should in turn make firms more competitive (Appelbaum et al., 2000; Way
2002; Huang and Cullen 2001; MacDuffie 1995; Groot and Van Den Brink 2000, Preenen et
al., 2017).



Several companies, however, cope with complex business environments by relying on
external rather than internal labour flexibility. Mounting evidence indeed shows that practices
associated with external flexibility are rising in many European countries (Eurofound, 2010;
Keune, 2013; Cappelli and Keller, 2013). In Italy, for instance, the use of non-standard labour
contracts substantially increased during the last several years (Arrighetti et al, 2019). The
rationale behind such practices is that the availability of some fixed-term and easily replaceable
workers allows companies to adjust the volume of production to changes in demand, without
the need to increase the size of the fixed workforce (Roca-Puig et al., 2008). The benefits of
such approaches include a greater capacity to adapt to unexpected changes of the competitive
environment and lower fixed cost (Gramm and Schnell, 2001; Kalleberg et al., 2003).
Especially when employed in productions that heavily rely on cost-based competition, external
flexibility can be the source of competitive advantages and strengthened performance.

In this paper we contribute to this literature by providing empirical evidence on the effect
of internal and external labour flexibility on a specific component of firm performance, i.e.
sales growth. Previous works focused on similar issues. For instance, labour economic research
shows a positive relationship between internal flexibility and firm innovation (Arvanitis, 2005;
Zhou et al., 2011) as well as productivity (Preenen, 2017) and corporate profit (Michie and
Sheehan-Quinn, 2001). Likewise, studies on external flexibility document the impact of the
latter on different measures of firm performance such as returns on equity (Lepak et al., 2003),
productivity growth (Boeri and Garibaldi 2007; Valverde et al., 2000; Bardazzi and Duranti
2016; Damiani et al., 2016), innovation (Kleinknecht et al., 2014) as well as workers’
motivations (Battisti and Vallanti 2013). None of the previous papers, however, considers the
effect of these two flexible labour utilization strategies jointly, using the same analytical
framework. Moreover, there is no prior work that focuses on their effects on firm growth.! Our
contribution is aimed at filling this gap.

We base our analysis on a linked employer-employee database (LEED) that combines two
sources: a) worker- and firm-level information taken from the SILER-ARTER system, which
collects all mandatory communications firms submitted to regional administrative offices in
the cases of major employment events (e.g. hiring, firing, changes of contractual status)

between January 2008 and December 2017; and b) accounting and financial information

! The only exception is Kleinknecht et al. (2006) where the authors compare the impact of internal and external
flexibility on sales growth using a relatively small sample of Dutch firms. Their empirical analysis, however, is
mainly cross-sectional and based on relatively old data. Our work, which is based on a more robust empirical
specification, extend and strengthen their results.



derived from the AIDA-BVD database, which contains disaggregated balance sheet and profit
and loss statement information for all Italian firms between 2008 and 2017. This gives us an
open panel with detailed firm- and worker-level yearly information, including contractual basis
and educational level. To limit issues related to labour market dualism and diffusion of informal
employment we focus our analysis on firms from Emilia Romagna, an Italian region in which
both features are restrained and homogeneously distributed.

We obtain the following results. First, internal flexibility has a positive effect on firm
growth. Such an effect is robust to alternative specifications of the empirical model. In terms
of magnitude, the positive impact of internal flexibility tends to be larger for firms operating
in industries characterized by high volatility of market demand. Secondly, external flexibility
has, on average, a negative effect on sales growth, which is robust to alternative specifications
of the empirical model. Interestingly, we find that the negative impact of external flexibility
tends to disappear when restricting the analysis to firms operating in industries characterized
by high volatility of market demand and cost-based competition. The related policy
implications will be discussed in greater detail below.

The paper is organized as follows. Section 2 discusses the literature on the determinants
of firm growth and argues how flexible labour utilization strategies could contribute to it.
Section 3 gives background information on labour flexibility and production specialization in
the Emilia Romagna region. Section 4 describes the data and the variables used in the empirical
analysis. Section 5 shows some descriptive statistics on flexible labour utilization strategies.
Section 6 discusses the empirical strategy. Sections 7 presents the main results and discusses

some robustness checks. Finally, Section 8 concludes.

2. Flexible labour utilization strategies and firm growth

Firm growth is a widely studied topic. The economic literature provides extensive evidence on
the role played by demographic variables such as age and size. Coad (2009), for instance,
documents the existence of an inverse relationship between growth and firm age. Younger
firms are driven to quickly exploit product and process innovations and to reach the minimum
optimal size (Lee, 2010): their growth rate tends to be above average and the likelihood to
perform like high-growth firms is higher than for older firms (Dobbs and Hamilton, 2007).
Firm size was also shown to affect the growth process: in general, smaller firms grow faster
than bigger ones (Barba Navaretti et al., 2014). Only after reaching a fairly high size threshold

a relative independence between size and growth is observed, confirming Gibrat’s Law (Lotti



et al., 2003; Geroski and Gugler, 2004). More recent contributions have considered other firm-
level determinants as well. Grazzi and Moschella (2018), focus on export performance and find
a positive relationship between the latter and growth (which however tends to decline with firm
age). Other works consider more conventional measures of firm performance such as
productivity and profitability, failing however to identify an unambiguous result (Foster et al.,
1998; Bottazzi et al., 2002, 2010; Coad, 2009). The influence of R&D and innovation on firm
growth has also increased in relevance, with several studies finding a positive effect (Audretsch
et al., 2014; Del Monte and Papagni, 2003; Oliveira and Fortunato, 2017). Pieri (2017) studies
the effect of different organizational forms on growth behaviour and shows that high vertical
integration is associated with less dispersed distribution of growth rates. Finally, the access to
external financing was proved to exert an important constraint on firm growth, especially for
small firms (Becchetti and Trovato, 2002; Oliveira and Fortunato, 2006, Musso and Schiavo,
2008).

Yet, the attention paid to work management practices, and in particular to the strategies of
flexible labour utilization, as determinants of firm growth has been scant. The reasons can be
of both theoretical and empirical nature. As for the former, most of the managerial and
industrial relations literature tends to discuss the costs and benefits of the different work
management practices mainly from an efficiency point of view, considering productivity and
unit labour cost differentials as the main outcome variables. This approach led to the partial
neglect of other economic gains that such practices can bring to organizations regardless of
whether they increase production efficiency. Moreover, as for the empirical part, the analysis
of work management practices requires detailed longitudinal firm-level data that are not readily
available. This may have led authors to focus on other drivers of firm growth in their research.

From the theoretical point of view, the effects of labour flexibility on firm growth can be
discussed within the standard frame of competitive advantages. As argued above, internal
labour flexibility generally refers to measures that companies take to enhance the ability of
their employees to perform a variety of tasks (Kalleberg, 2001). These measures usually
include two main human resource practices: a) the hiring of employees with a high level of
education and their involvement in continuous training (Delaney and Huselid 1996; Way
2002); and b) the use of standard long-term employment contracts as the main recruitment
policy (Kalleberg and Moody, 1994; Ichniowski and Shaw, 1999). The former is believed to
provide the firm with a pool of employees who are receptive to new ideas and changes. The
latter is aimed at designing proper incentives for the workforce to invest in firm-specific skills

and competences, strengthening individual commitment to the organization (Appelbaum et al.,
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2000). Joint together, these two practices strengthen the employability of human resources,
encouraging mobility among jobs within a firm (Groot and Van Den Brink 2000).

Obviously, the employment of highly educated and widely protected employees is costly.
For this reason, firms adopting a strategy of internal flexibility tend to compensate the rising
labour costs by focusing on productions of higher quality (Bailey et al., 2001). This implies
rising investment in technology and capital goods, while devoting a great deal of effort in
organizing knowledge so as to make the production process smoother. The availability of
skilled, motivated and functionally flexible workers helps in achieving this objective, making
it easier to earn so-called information rents. The latter, as suggested by Appelbaum et al.
(2000), occur whenever the increase in revenues associated with the use of internal labour
flexibility is greater than the costs incurred while workers spend time processing information
and managing production. For example, this can occur when the practices of internal flexibility
allow a firm to produce more complex product mix, or enable the firm to avoid costly delays
and provide reliable on-time delivery of products. If obtained, information rents can be the
sources of competitive advantages that can feed market success and boost firm growth,
independently of the achieved degree of production efficiency.

A specular line of reasoning can be used to discuss the contribution of external labour
flexibility on firm growth. External flexibility consists of employers’ attempts to obtain
numerical flexibility by limiting the duration of employment through the use of short-term
temporary workers who are hired for finite periods on an as-needed basis (Kalleberg, 2001).
Sometimes such practice can be used to hire highly skilled professionals (e.g. independent
consultants), but more often involve low skilled workers that perform relatively routine tasks
within the organization. The main motivation for the use of external flexibility is indeed to
favour the creation of a segment of easily replaceable workers that can be quickly employed
and dismissed following the ups and downs of consumer demand (Benito and Hernando, 2008).

With reference to firm growth, the use of external flexibility has both costs and benefits.
On the one hand, an extensive reliance on temporary and low skilled workers can negatively
impact on firm growth whenever it contrasts with the need to accumulate firm-specific
knowledge and competences (Appelbaum et al. 2000). On the other, this policy strengthens the
firm’s ability to adapt to volatile market environments saving on fixed labour costs and can
thus be particularly effective in supporting firm growth when employed in manufacturing
processes in which low costs are the main source of competitive advantages (Matusik and Hill
1998). Once again this results should hold independently of the static level of production

efficiency, being instead related to a dynamic feature of firm behaviour such as adaptability.



As final notes on the theoretical discussion, let us highlight two important points. First,
while the contrast between internal and external flexibility is common in the literature, there
are several works investigating if and how firms can actually combine them in different ways.
In this sense the most influential contribution is probably Atkinson’s (1984, 1987) ‘core-
periphery’ model, which postulates that firms seek to establish long-term employment relations
with the most valuable part of their work-force (‘core’), while at the same time externalizing
other activities and/or person by means of transactional fixed-term contracts (‘periphery’).
Although popular among managers and government policy-makers, this model has however
been subject of lively debates in the literature. Kalleberg (2001), in particular, concludes that
there is not a direct systematic evidence supporting the assumptions as well as the actual
implementation of the ‘core-periphery’ model. For this reason, we prefer to frame our study
within the standard contrast between internal and external flexibility, leaving the analysing of
the performance effect of their combination to future research.

The second point that we would like to highlight refers to the debate on the drivers of
aggregate productivity growth, and in particular its decomposition separating the ‘within
component’ (i.e. idiosyncratic changes in firm/plant productivity levels) and the ‘between
component’ (i.e. changes due to reallocation of output shares across firms and/or due to entry
into and exit from the market). We argue that a potential analogy with the object of our analysis
is that while internal flexibility represents a ‘within’ driver of firm growth, external flexibility
can be considered a factor that operates ‘between’ firms. In fact, firms relying on internal
flexibility build competitive advantages based on resources that are already available within
the organization, including the required managerial skills. On the contrary, the growth of
externally flexible firms leverages on a competitive advantage that derive on one hand from
the capability to contain average costs in response to market volatility and on the other from
the reallocation of workers across production units. Clearly, whether one effect is predominant
over the other is mainly an empirical question and also depends on the institutional context,
such as the rules governing the labour market (Caroli et al., 2010). On this respect, prior
empirical evidence concerning Italy suggests that, as far as productivity growth is concerned,
the within term generally offers a comparatively larger contribution than the between
component (e.g. Bottazzi et al., 2010). To check whether this is the case also for the relation

between flexible labour utilization strategies and firm growth we need to inspect the data.



3. Institutional context and work flexibility

Our empirical analysis focuses on the manufacturing sector of one Italian region, Emilia-
Romagna. Manufacturing is by far one of the most relevant sector of the Italian economy and
a key driver of economic growth (e.g. Szirmai 2013; Andreoni and Chang 2016). Emilia-
Romagna is one of the most prominent manufacturing regions in Italy. Almost 60% of regional
GDP is related to the manufacturing sector’ and the region ranks second in Italy and fifth in
Europe for the number of people employed by this industry’. Manufacturing is also an
economic sector in which firms adopting external vs. internal labour flexibility are likely to co-
exist (Combs et al., 2006)

In terms of industrial structure, Emilia-Romagna is characterized by a highly decentralized
productive regime. Like other regions in Italy, the proportion of labour force employed in small
productive units is large: at the regional level, firms with less than 10 employees hire nearly
one-fifth of the manufacturing workers, while such share rise up to nearly one-half for firm
with less than 50 employees.* Moreover, small firms are frequently grouped in specific
geographic areas according to their product, giving rise to monocultural industrial districts in
which all firms present a low degree of vertical integration and the production process is carried
on through the collaboration of many firms. Among the latter, only a proportion produces for
final markets, while the others work as subcontractors, executing operations commissioned by
the first group of firms. Production is thus widely decentralised following a pattern of flexible
specialization (e.g. Piore and Sable, 1985). The split between ‘final firms’ and ‘subcontractors’
is not sufficient to characterize the production model. The system is in fact divided into two
segments: the ‘primary’ sector made up of high-end market producers (final market firms with
brand products and subcontractors with technological specialization, exclusiveness and
relatively high market power) and a ‘secondary’ sector including low-end market producers
(mainly subcontractors employing ordinary technological skills and low market power)
(Brusco, 1982) In the ‘primary’ sector, firms specialized in high quality productions interact
with strong (e.g. high unionization rate) but generally flexible unions (e.g. in the enforcement
of contractual provisions and acceptance of overtime work). This combination guarantees that

while unions exercise real control over working conditions, the employer enjoys a secure

2 See the report Regional Innovation Monitor Plus 2016 (Industry 4.0 and smart systems). Available online at:
https://ec.europa.cu/growth/tools-databases/regional-innovation-
monitor/sites/default/files/report/2016_RIM%20Plus_Regional%20Innovation%20Report Emilia%20Romagna
_0.pdf (accessed on April 19 2019).

3 Eurostat, data available online at: https:/ec.europa.eu/eurostat/data/database (accessed on April 19 2019)

4 Istat, data available online at: http://dati.istat.it/ (accessed on October 9 2019).
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http://dati.istat.it/

climate to plan the volume of investment and the differentiation of the products. The
‘secondary’ sector is instead populated by firms specialized in low quality/low cost productions
that make more frequent use of non-standard labour contracts. These firms are able to hire and
fire as the volume of orders changes, due to both the less stringent legislation against unfair
dismissal for small firms and the low degree of unionization. As a result, in this sector changes
in the level of output are mainly translated into variations in employment following the
standard model of external flexibility (Brusco, 1982).

With respect to our work, focusing the analysis on a region with these characteristics has
two main advantages. First, the predominance of decentralized production regimes based on
small firms implies the existence of a dynamic economic environment in which episodes of
firm growth are common. Secondly, the combination of a primary sector with unionized firms
focused on high quality productions and a secondary sector with non-unionized firms selling
low cost intermediate products increases the heterogeneity of labour utilization strategies. On
this respect, although in recent years Italy went through a significant process of labour market
deregulation that has made the use of non-standard contract easier (with the Legge Treu in
1997, the Legislative Decree 368 of 2001, and the Law 30 of 2003), there is evidence that the
diversity of work management practices in Emilia-Romagna remains high (Arrighetti et al.,
2019). Overall, these factors make the effect of different types of labour flexibility on firm

growth easier to be detected.

4. Data

Our analysis is based on administrative LEED micro data collected by Italian local public
administrations called ‘Regions’ (i.e. first-level constituent entities corresponding to the second
NUTS administrative level) through a system called “comunicazioni obbligatorie”, i.e.
‘mandatory communications’. Regions are responsible for so-called ‘active labour market
policies’ and thus required to create a digital platform through which private sector employers
must communicate a given set of information concerning the firm, the employees and the
contractual bases every time a given case of contract transformation occurs. The latter include
cases of hiring, dismissal, resignation, extension of a fixed-term contract, conversion of a fixed-
term contract into an open-ended one, main changes in contractual bases and characteristics,
etc. In the case of Emilia-Romagna this electronic tool is called SILER-ARTER system, i.e.
“Sistema Informativo Lavoro — Emilia Romagna”. The resulting dataset thus potentially

encompasses all employment relationships associated with events of contract transformation
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that took place from January 2008 to December 2017, in the private sector of the Emilia-
Romagna region. Moreover, once an employment relationship enters the system via a
mandatory communication, all the information concerning the individual worker is
reconstructed going backward until the initial hiring. It follows that employment relationships
that began before 2008 and ended or were transformed after 2008 are also included in the
dataset. For each employee the available information include gender, age, working experience,
tenure, education and a classification of the employment relationship based on the contractual
bases, which is indeed very important for the purpose of our research. In particular, we can
distinguish between standard (i.e. open-ended) and non-standard employment, including
externals, internals with fixed-term contracts, apprenticeships and the like. For all types of
work, employment is measured in terms of average annual job positions (i.e. full-time
equivalent), based on worker's presence in the reference week of each month. Information
concerning the employer includes the sector of activity, the municipality where the firm is
registered and the first year of activity.

A limitation of the SILER-ARTER database is that it does not include information about
the economic and financial conditions of the firms. Therefore, we merge such database with
the Aida-BVD archive, which collects the disaggregated balance sheets and profit and loss
statements for all Italian manufacturing firms. After this merge, the resulting dataset consists
of a ten-years panel (i.e. 2008-2017) made up of nearly 40,000 observations relative to around
4,000 firms (for details on the temporal distribution of the sample see Table A.1 in the
Appendix).

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. The sample representativeness in terms of industry of activity
is preserved (see Tables A.2 in the Appendix).

Among the different measure of firm growth, we focus our analysis on changes in the
volume of sales as they are directly related to the success (or failure) on the product market. In
particular, firm growth rate is computed as log-difference of total sales in two consecutive years

after removing from firm-level sales their annual average:
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Gi,t = (Si,t - Si,t—l) - (S_t = Si-1) (1)

where G; ; is the annual sales growth of firm i at time t, S; ; and S; ,_; are the logs of total
sales of firm i at time t and ¢t — 1, respectively; and S, and S,_; are the sample averages of the
log of total sales at time t and t — 1, respectively. This normalization allows us to account for
common sample trends such as inflation and demand fluctuations. For similar approaches see
Bianchini et al. (2018).

We relate sales growth to different flexible labour utilization strategies. Unfortunately, we
do not directly observe human resources strategies developed in each firm. For this reason, we
must rely on proxy variables to capture the firm’s propensity to adopt specific work
management practices. In line with the above discussion we focus on three variables: i) the
share of employees with high skills (i.e. holding a graduate degree or higher), i1) the share of
employees with a standard labour contract (i.e. long-term tenured) and iii) the ratio between
value added and total sales. The first two variables reflect the firm’s use of employees with a
relatively high (low) level of education in a context of relatively stable (unstable) employment
relationships. The latter variable captures instead the extent to which firms focus on
productions of high vs. low quality. Then, we classify as firms adopting internal flexibility
those that in a given year present higher-than-sample-median share of skilled employees,
higher-than-sample-median share of tenured employees and higher-than-sample-median ratio
of value added over sales. These are firms that, compared to the others, make relatively large
use of employees with high level of education, protect them with long-term labour contract and
engage in high quality productions. As such, they are thus more inclined to rely on work
management practices based on internal flexibility. Conversely, we classify as firms adopting
external flexibility those that in a given year present lower-than-sample-median share of skilled
employees, lower-than-sample-median share of tenured employees and lower-than-sample-
median ratio of value added over sales. Compared to the most direct competitors, these firms
tend to hire less qualified and thus cheaper employees, maintain high numerical flexibility
through short-term contracts and engage in productions of low quality. Overall, they should
thus be more oriented towards the achievement of cost-based advantages using work

management practices that exploit external flexibility.
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5. Descriptive statistics

This section presents some descriptive statistics concerning our variables of interest. As
expected, the adoption of relatively stringent criteria to identify unambiguously firms adopting
a specific work management practice inevitably leads to extract two highly polarized and hence
numerically limited subsets of firms. Figure 1 shows the shares of firms that we classified as
relying on internal and external flexibility between 2008 and 2017. Our proxy variables include
nearly one-fifth of all firms and this proportion is stable over time. Interestingly, we notice that
while the share of firms that use external flexibility has gradually reduced, going from nearly
13% in 2010 to 10% in 2017, the proportion of firms relying on internal flexibility has
increased, from 8.5% to 10% during the same period. This trend can be explained by a
composite set of factors, including the economic crisis. In these years, in fact, the Italian
economy was hit by an important economic downturn that put significant pressure on active
firms. As shown by Arrighetti et al. (2018) the chances of survival during this period were
significantly larger for firms involved in production of higher quality and hiring workers with
higher education. Such firms were indeed equipped with the necessary skills to deal with the
rising complexity of the business environment and thus enjoyed a survival premium. This effect
can partially account for the relative increase in the number of internally flexible firms, at the

expense of externally flexible ones.

Figure 1 — Flexible labour utilization strategies over time
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Note: share of firms adopting internal flexibility and external flexibility over time. The
adoption of internal (external) flexibility increases (decreases) between 2008 and 2017.
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The fact that firms adopting internal flexibility tend to be characterized by more complex
and robust organizational structures compared to firms relying on external flexibility is
confirmed also by Figure 2, which shows the distribution of labour utilization strategies across
different size classes. For firms with less than 10 employees, external flexibility is almost twice
as common as internal flexibility (16% vs. 9%). When the number of employees rises between
10 and 50, the two labour utilization strategies have similar shares. Then, among organizations
with more than 50 employees the proportion of firms using external flexibility significantly
reduces, while the share of internally flexible firms increases. In the class that includes firms
with more than 250 employees one-fifth of firms adopts internal flexibility and external
flexibility is nearly absent. Therefore, in line with previous works (e.g. see Appelbaum et al.,
2000), we find the existence of a positive (negative) relationship between the adoption of

internal (external) labour flexibility and firm size.

Figure 2 — Flexible labour utilization strategies: comparison across size classes

15

10 50 250 250+

| _ % of External flexibility [ % of Internal flexibility

Note: share of firms adopting internal flexibility and external flexibility across different
size classes (i.e. less than 10 employees, between 10 and 50, between 50 and 150, above
250). The adoption of internal (external) flexibility is more (less) common in firms of
larger size.
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Another relevant characteristic that is often associated with different work management
practices is firm age. In fact, the use of non-standard forms of employment is often motivated
by the need to search for the right competences on the labour market and can thus be larger in
firms that go through early stages of their life cycle (de Matos and Parent, 2016; Portugal and
Varejdo, 2010). On the contrary, the use of labour utilization strategies based on internal
flexibility requires adequate managerial skills that can only be learned over time (Arrighetti et
al., 2019). The adoption of such strategy should therefore become more common as firms get
older. Our data seem to confirm this interpretation. Figure 3 reports the distribution of
internally and externally flexible firms across different age classes. Among firms that are less
than 10 years old external flexibility is by far the most frequent strategy. Beyond that age,
however, the share of firms relying on internal flexibility increase sensibly, while the share of
firms using external flexibility shrinks. This result provides support for the idea that learning

indeed play an important role in shaping work management practices at the firm level.

Figure 3 — Flexible labour utilization strategies: comparison across age classes

15

Less than 3 years 3 to 10 years More than 10 years

| _ % of External flexibility _ % of Internal flexibility

Note: share of firms adopting internal flexibility and external flexibility across different
size classes (i.e. less than 3 years, between 3 and 10, above 10). The adoption of internal
(external) flexibility is more (less) common in older firms.

The economic sector is another factor that may affect the adoption of labour utilization

strategies. On this respect, Figure 4 shows the fraction of internally and externally flexible
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firms across industries, using Pavitt’s (1984) taxonomy as reference for the latter. In supplier
dominated sectors (i.e. Pavitt 1), which include the most traditional and price sensitive
productions, the fraction of firms relying on external flexibility is nearly three times as large
as the one of firms using internal flexibility. The result is just the opposite in the most
technologically advanced science-based sectors (i.e. Pavitt 4), where the large majority of firms
adopts internal flexibility. For scale-intensive (i.e. Pavitt 2) and specialized suppliers (i.e. Pavitt
3) the distribution is more balanced with external flexibility that slightly prevail in the former
and internal flexibility in the latter. Overall this distribution provides two interesting insights.
First of all, some degree of heterogeneity in work management practices tend to exist in all
industries, independently of the underlying production regimes. Secondly, internal flexibility
tends to be more common in technologically advanced industries, where completion is driven
primarily by innovation and knowledge accumulation. On the contrary, external flexibility

seems to be prevalent in sectors where completion is mostly based on costs.

Figure 4 — Flexible labour utilization strategies: comparison across Pavitt industries

1 2 3 4

|_ % of External flexibility I % of Internal flexibility

Note: share of firms adopting internal flexibility and external flexibility across different
pavitt secors (i.e. 1 supplier dominated, 2 scale-intensive, 3 specialized suppliers, 4 science
based). The adoption of internal (external) flexibility is more (less) common among
industries classified as science based and specialized supplierscompared to scale-intensive
and supplier dominated industries .
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To conclude our descriptive analysis, we report in Table 1 some summary statistics for the
main covariates, distinguishing between internally flexible, externally flexible and other firms
(for a full description of the variables as well as the correlation matrix among them see
respectively Tables A.3 and A.4 in the Appendix). The “Test” column shows the results of an
F-test comparing the mean difference among the different types of firms, i.e. columns 2, 3 and
4. Internal and external flexibility are associated with remarkable differences at the firm level.
For externally flexible firms the use of non-standard contracts is nearly six times greater than
internally flexible ones. At the same time, while the former exhibits a share of graduate
employees that is more than three times the sample average, the former makes no use of
graduate employees at all. These differences translate into a significant difference also in terms
of valued added over sales, which is by definition larger in internally flexible firms. When we
move to other firm-level characteristics we find that, in line with the evidence discussed above,
firms that rely on internal flexibility are larger and older than both externally flexible and other
firms. The employee-level information reveals that for internally flexible firms, higher firm’s
age is also associated with higher mean age and experience of the employees, which actually
reinforces the above intuition on the relevant role of learning for the adoption of internal
flexibility. Not surprisingly, internally flexible firms exhibit larger value added and labour
productivity compared to the others . Quite interestingly, instead, we observe that while internal
flexibility is associated with higher degree of outsourcing compared to external flexibility as
well as other firms, the difference in terms of profits (measured by returns on investments,
ROI) is only weakly significant. This result confirms that although labour utilization strategies
can be very different in terms of the skills and contracts that are employed, the final outcome
for the firm ownership can be relatively similar.

As far as our dependent variable (sales growth) is concerned, it is noticeable how firms
adopting internal flexibility strategies expanded their market shares between 2008 and 2019
compared to other types of firms. As Table 2 shows, total sales of firms adopting this strategy
increased more than 2 million € in ten years, coming to represent 10.64% of the Emilia-
Romagna market in 2017, whereas firms adopting external flexibility increased by just over
200,000 € and, consequently, their relative market share plummeted to 4.25%. Figure 1 shows
this dramatically divergent pattern, started roughly in 2013 and persisted until the end of the

period of interest.
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Table 1 — Descriptive statistics: different labour utilization strategies

(1) (2) 3) “4)
All Internal flex External flex Others F-test
The exib Mean S.d. Mean S.d. Mean S.d. Mean S.d.

Value added (In) 6.99 137 7.69 1.30 6.40 1.07 6.98 1.38 Hokok
Labour productivity (In) 414 0.62 431 0.54 4.04 0.67 414 0.62 *okk
Total employment (FTE) 35.39 68.35 54.87 89.07 14.21 15.04 35.87 69.05 *okk
Firm age 22.79 14.57 25.72 14.74 20.50 14.55 22.74  14.50 *okk
ROI 0.10 1.83 0.12 0.15 0.06 0.06 0.10 2.05 *
Outsourcing (In) -1.51 0.50 -148 0.41 -1.53 0.61 -1.51 0.49 *okk
Worker median age 39.68 5.92 40.63 5.43 3937 6.15 39.61 5.93 *okk
Median working experience 5.77 3.59 6.84 3.36 451 291 5.81  3.65 ok
% Non-standard contract 0.13 0.14 0.04 0.03 023 0.14 0.12 0.13 Hkok
% Graduates 0.05 0.09 0.11 0.12 0.00 0.00 0.04 0.08 *okk
Value added over sales (In) -1.27 0.53 -0.92  0.22 -1.70  0.46 -1.26  0.52 Hokox

Note: significance levels: * 10%, ** 5%, *** 1%.
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Table 2 — Total turnover and market shares by flexibility types

Year Internal Others External Total sales
Flexibility Flexibility
2008 5,274,215 45,100,000 2,825,885 53,200,100
2009 4,931,841 37,000,000 3,109,342 45,041,183
2010 5,132,555 42,800,000 3,077,195 51,009,750
2011 5,353,941 48,600,000 3,454,249 57,408,190
2012 5,184,515 49,300,000 2,987,532 57,472,047
2013 5,726,462 52,400,000 3,312,463 61,438,925
2014 7,252,852 52,900,000 3,212,930 63,365,782
2015 7,574,570 52,600,000 2,952,992 63,127,562
2016 7,014,634 55,300,000 2,761,544 65,076,178
2017 7,574,947 60,600,000 3,027,680 71,202,627

Figure 5 — Market shares evolution over time by flexibility types

08
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6. Econometric analysis
Our econometric analysis aims at identifying the effect of work management practices based
on internal vs. external flexibility on firm growth. Thus, we start by examining a standard

dynamic panel regression model:

Git = aGie—q + P1INTFLEX;;_ 4 + PoEXTFLEX ;s 1 +V X Zjy—1 + U; + €;¢, 2)

where the dependent variable G; ; is the above-mentioned measure of relative growth (see Eq.
1), the main regressors INTFLEX;; and EXTFLEX;; represent our proxy measures for internal
and external flexibility, Z;,_4 is a set of firm-specific controls, u; is a firm fixed-effect and €; ¢
is a regular time-varying error, while a, 51, §, and y are the parameters to be estimated. In all
the estimated models we include in the vector of controls Z; ¢_; variables that could affect either
sales growth or the propensity to adopt internal vs. external flexibility. In particular, the latter
can be divided in two groups. The first one includes lagged firm-level attributes that enter a
typical Gibrat-type growth regression such as: a proxy for firm size in terms of the number of
employees in full-time equivalent (in logs); firm age computed by year of foundation (in logs);
firm profit measured as return on investment; labour productivity measured as value added
over total number of employees; and a proxy of the firm’s propensity to rely on outsourcing
calculated as the ratio between the cost for external services and total costs (in logs). The
second group of control variables included workers’ characteristics that can affect the firms’
propensity to hire high-skill workers and/or firms’ median tenure expressed in years. In fact,
firms with high proportions of experienced and ageing workers may be forced to hire young
new entrants in the external labour markets in order to replace retiring incumbent cohorts. Thus,
we have to control for workers’ median age and median working experience to discriminate
between firms that are actually investing in human capital by consistently hiring high-skill
workers and firms that are simply replacing retiring incumbents with younger outsiders, usually
benefiting of higher educational/schooling levels. In this case, both variables can be computed
at the firm level using information available in the SILER-ARTER database. Finally, we
include among controls year dummies.

A potential issue in our empirical analysis is the endogeneity of work management
practices, which could arise in because of either simultaneity or omitted variable bias (or both).
The fact that in all estimated models the proxies for work flexibility are included with a one-

year lag should partially, at least, address the former. To deal with the latter we combine two
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approaches. First we assume that endogeneity is due to time-invariant omitted variables. In
these cases, consistent estimates can be obtained through the introduction of fixed-effects.
Then, we relax this assumption and resort to panel-GMM estimation. In particular, we apply
the GMM-DIFF estimator (Arellano and Bond, 1991), which mitigates the endogeneity of
INTFLEX and EXTFLEX by taking lags of the covariates as instruments after the differencing
of the main regression equation. In particular, different lags of INTFLEX, EXTFLEX, and other
regressors are selected by applying the standard Arellano-Bond tests for serial correlation and
the robust Hansen test for overidentifying restrictions.! For a similar approach see Bianchini et

al. (2019).

7. Results

Table 3 shows the results of our baseline specification, i.e. linear model with fixed effects.
Column (1) reports the estimated marginal effects when no additional control for work
management practices is included beside our proxies for internal and external flexibility. In
columns (2) to (4) we check whether the estimated effects are driven by any specific component
of work management practices by adding the variables that we used to construct our proxy
measures among control variables. We estimated all these models using also random effect
estimators and run the Hausman specification test (Hausman, 1978) to compare the two
alternatives. The results suggest that the fixed effect model is indeed most appropriate in
estimating the growth equation.?

In all the estimated models, the use of internal flexibility has a positive and statistically
significant effect on subsequent expansions in the market. On the contrary, external flexibility
appears to hamper growth (negative sign), although this effect is statistically significant only
in two estimated models out of four. More specifically, the adoption of work management
practices based on internal flexibility increases relative sales growth by 2.2-3.7%, while
external flexibility (if anything) reduces it by 1.7-2.1%. These results confirm the theoretical
arguments concerning the role of internal flexibility as driver of firm-level competitive
advantages, but they reject a similar role attributed to external flexibility. With respect to the
latter it seems therefore that the costs in terms of firm growth, i.e. inability to accumulate firm-
specific knowledge and competences, are larger than the related benefits, i.e. adaptability to

volatile market environments.

! Following Roodman (2009) we report in GMM results the instrument count.
2 The results of the random effect estimators are available upon request.
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Table 3 — Flexible labour utilization strategies and firm growth

. . 1) ) 3) 4) (5)
Dependent variable is G; FE FE FE FE AB
G- -0.1273™ 012717 -0.1271""  -0.1236™" -0.0341
(0.0117) (0.0117)  (0.0117)  (0.0118) (0.0349)
Internal flexibility ,— 0.0371™" 0.0402™" 0.0301™" 0.0220™ 0.102*
(0.0089) (0.0094)  (0.0095)  (0.0088)  (0.0255)
External flexibility ;—1 -0.0176™" -0.0209™ -0.0106 -0.0033 -0.0953™"
(0.0066) (0.0071)  (0.0073)  (0.0066) (0.0183)
Labour Productivity ; -0.2696™" -0.2699™"  -0.2684™"  -0.2800""" -1.244™
(0.0202) (0.0203)  (0.0202)  (0.0209) (0.132)
Total employment (In) , -0.2653*" -0.2639""  -0.2628""  -0.2720""" -1.662"*"
(0.0179) 0.0179)  (0.0181)  (0.0183) (0.399)
Firm age (In) ,—, -0.0354™" -0.0354™"  -0.0356™"  -0.0333"*" -0.0810
(0.0108) (0.0108)  (0.0108)  (0.0109) (0.383)
ROI,_, 0.4766"" 0.4763"" 0.4773"" 0.4680"" 0.965™
(0.0776) (0.0777)  (0.0774)  (0.0805) (0.431)
Outsourcing (In) -0.0231 -0.0228 -0.0227 -0.0207 0.367
(0.0150) 0.0149)  (0.0150)  (0.0150) (0.727)
Worker median age ;| -0.0030™" -0.0031™  -0.0030™"  -0.0031"*" 0.0966
(0.0009) (0.0009)  (0.0009)  (0.0009) (0.139)
Median working experience ;- -0.0164™ -0.0166™  -0.0169™"  -0.0163"*" -0.228
(0.0015) (0.0015)  (0.0015)  (0.0015) (0.144)
Median working experience” ;| 0.0007"** 0.0007** 0.0007"**  0.0007"" -0.0107
(0.0001) (0.0001)  (0.0001)  (0.0001) (0.0177)
% Graduates > Median ,_ (d) -0.0106
(0.0077)
% Non-standard > Median , 1 (d) 0.0125™"
(0.0048)
Val.Add. / Sales (In) > Median ,_ (d) 0.0477""
(0.0093)
Constant 1.8540™" 1.8557"*" 1.8363™" 1.8867"
(0.1051) (0.1053)  (0.1061)  (0.1073)
Time dummies Yes Yes Yes Yes Yes
N 34634 34634 34634 34634 29278
R? 0.163 0.164 0.164 0.165
No. of instruments 32
ARI1 (p-value) 0.00275
AR?2 (p-value) 0.726
Hansen-J (p-value) 0.346
Hausman Chi2(18)=  Chi¥(19)= Chi2(19)= Chi(19) =
3996.8"" 4005.9" 4038.6™" 4139.5™"

Robust standard errors in parentheses; * p < 0.10, ™ p < 0.05, ™ p < 0.01. We also report p-values of the Arellano-
Bond test for first- and second-order serial correlation, AR(1) and AR(2), together with the p-value for the robust
Hansen test for overidentifying restrictions for instruments validity.
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For the other predictors of firm growth, we partially confirm the result of the previous
literature. Firm age and size (measured in terms of total labour force) have negative effects on
firm growth, whereas profit (measured with the ROI) has a positive impact. Labour
productivity, which we consider a proxy for production efficiency, also exhibit a negative and
statistically significant coefficient.® Although such result may seem counter intuitive, there is
previous evidence suggesting that measures of production efficiency are relatively poor
predictors of firm growth. By combining Italian and French data, for instance, Bottazzi et al.
(2010) find that the relationship of corporate growth with productivity is weak, if existent at
all. Similar results are obtained by the literature that provides an indirect account of the relation
between relative productivity levels and firm growth through the decomposition of productivity
changes. The latter measures the total sum of the changes in market shares weighted by the
firms’ initial productivity levels. Taking for granted that the latter is a good measure of the
productivity-growth link, all evidence seems to suggest that when existent such link is at best
weak, and sometime even perverse. Disney et al. (2003), for instance, running their
productivity decomposition exercise on UK data find a negative between effect, i.e. the
reallocation of market shares tends to go in favour of less productive firms.

Some interesting results emerge also with respect to worker-level information. In
particular, we find that both worker median age and median working experience have a
negative impact on firm growth. Our interpretation is that these two variables play a role similar
to firm age and thus have the same sign. With particular reference to work experience we notice
that the squared term exhibits a positive and statistically significant sign, suggesting that the
underlying relations is not linear.

As argued above a potential limitation of fixed effect estimator is that it provides
consistent estimates only under the assumption that endogeneity is due to time-invariant
omitted variables. As a robustness check, in the last column of Table 2, we relax this
assumption and resort to panel-GMM estimation applying the Arellano-Bond estimator.
Standard tests for serial correlation and the robust Hansen test for overidentifying restrictions
are reported at the bottom of the table. The p-value of the Hansen-J statistic indicates that the

test for overidentifying restrictions is satisfactory. Furthermore, we reject the presence of

3 As a robustness check we carried out the same exercise using total factor productivity as opposed to labour
productivity to control for production efficiency. Results do not change.

23



second-order autocorrelation validating the use of suitably lagged endogenous variables as
instruments.

With reference to our variable of interests the previous results are confirmed. The use of
internal flexibility impacts positively on sales growth. On the contrary, an extensive reliance
on external flexibility has a detrimental effect. In this case the magnitude of the two coefficients
is actually the same: +10.2% for internal flexibility and -9.5% for external flexibility. For the
other covariates, only the coefficient associated with productivity, size and profit remain
significant and with the same sign as before.

One potential explanation for the opposite impact of distinct labour flexibility strategies
on firm growth is related to the expanding demand for differentiated and customised products,
mainly in the intermediate and capital goods markets, which represents an increasing portion
of manufacturing output, especially in Emilia Romagna. In such a context cost-based
competition plays a relevant, but progressively a much weaker role. Consequently, the market
opportunities to exploit the benefits deriving from savings on fixed labour costs, correlated to
the external flexibility model, shrink and the likelihood to growth in sales decrease. The
opposite occurs for firms that rely on internal flexibility and thus compete primarily on the
basis of quality.

To verify the validity of this potential explanation we run a robustness check aimed at
isolating firms belonging to sectors that are exposed to particularly high demand volatility
and/or characterized by cost-based competition. In particular, we proceed as follows. First of
all, we compute for every 2-digits-ATECO industry a seasonality index as the average of
percent differences between unadjusted and seasonal adjusted monthly indexes of industrial
production. A high value of such index is thus a symptom of high degree of sector specific
demand fluctuations. Then, we select the 25% of industries with the highest seasonality index
and call them high seasonality (HS), labelling low seasonality (LS) all the others. Similarly,
we proceed to distinguish between High-Tech and Low-Tech sectors using Pavitt’s (1984)
classification as a references, i.e. Pavitt 3 and 4 for the former and Pavitt 1 and 2 for the latter.
Finally, we re-estimate the above models with fixed-effect estimators on the subsamples of
firms belonging to HS vs. LS sectors, as well as to HS Low-Tech vs. LS Low-Tech sectors.

The results are reported in Table 4.
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Table 4 — Flexible labour utilization strategies, firm growth and demand seasonality

ble (1) (2 (®)) @
Dependent variable is G; FE-HS FE-LS FE-HSL FE - LSL
G, -0.0480  -0.1400"™" -0.0804"" -0.1125™"

(0.0314)  (0.0123)  (0.0307)  (0.0152)

Internal flexibility ;- 0.0514™  0.0347™ 0.0281" 0.0393™
0.0212)  (0.0097)  (0.0144)  (0.0148)
External flexibility -0.0017  -0.0229™"  -0.0033 -0.0204™
0.0131)  (0.0074)  (0.0134)  (0.0084)
Labour Productivity ;- -0.2040™"  -0.2868"" -0.1717"" -0.2925™
0.0570)  (0.0223)  (0.0632)  (0.0341)
Total employment (In) ;_, 02162 -02756™ 02402 -0.2613"
(0.0561)  (0.0188)  (0.0523)  (0.0281)
Firm age (In) ;-1 -0.0225  -0.0352""  -0.0335 -0.0314™
0.0227)  (0.0120)  (0.0231)  (0.0126)
ROI -, 0.5177" 0.4704™ 0.4827 0.5997"
(0.2718)  (0.0789)  (0.3031)  (0.1490)
Outsourcing (In) ;1 -0.0248 -0.0245" -0.0385 -0.0240
0.0591)  (0.0143)  (0.0587)  (0.0187)
Worker median age ;- -0.0032  -0.0028""  -0.0029 -0.0026™
(0.0023)  (0.0009)  (0.0023)  (0.0010)
Median working experience ;-1 -0.0176™" -0.0159"" -0.0175"" -0.0129™"
(0.0040)  (0.0016)  (0.0042)  (0.0019)
Median working experience? ;| 0.0003  0.0008™  0.0002  0.0006™"
(0.0003)  (0.0001)  (0.0003)  (0.0002)
Constant 1.3944™ 19507  1.3445™"  1.8808""
(02728)  (0.1157)  (0.2998)  (0.1668)
Time dummies Yes Yes Yes Yes
N 5841 28793 5196 16530
R? 0.072 0.186 0.085 0.177

Robust standard errors in parentheses; * p < 0.10, ™ p <0.05, ™ p < 0.01

For most of the variables included in the analysis the estimated effects do not change.
Interestingly, we find that the impact of internal flexibility is stronger in sectors with high
seasonality of market demand: up to +5.1% in sales growth. Such an effect tends however to
reduce and become less statistically significant when we restrict the analysis to industries

characterize by cost-based competition. For external flexibility, the negative effect that we
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observed in previous estimations tends instead to disappear in all cases with high demand
volatility. In fact, we fail to reject the null hypothesis that the coefficient associated with
external flexibility is different from zero both columns (1) and column (3) of Table 3. This
result provides support for our interpretation of the negative impact of external flexibility on
sales expansion that was outlined above. Future research will take care of identifying the

conditions under which such impact can eventually become positive.

8. Conclusion

Flexibility, i.e. the capacity to manage demand uncertainty and the variety of products supplied
to the market, is often considered a central feature of contemporary firms. Different methods
have been experimented to increase flexibility at firm level. This paper compares two
alternative approaches: internal flexibility, i.e. practices that focus on the employees’ ability to
perform a variety of highly qualified tasks in a context of stable employment relationships; and
external flexibility, i.e. practices that align employment and labour costs to firm demand
fluctuations by creating a buffer of flexibility based on non-standard employees involved in
routine tasks. We empirically verify the impact of both practices on sales growth. We test this
hypothesis using a LEED panel of manufacturing firms from the Emilia-Romagna region
(Italy).

In sum, our results show that, while internal flexibility positively affects firm growth,
external flexibility appears to hamper it. Such a negative effect, however, decreases when we
limit the analysis to industries characterized by high volatility of demand and cost-based
competition.

These results have interesting policy implications, especially in relation to the debate on
labour market reforms. In particular, the empirical evidence gained in this work suggests that
the emphasis usually put on labour market liberalization as a tool to increase competitiveness
and foster business growth appears misplaced. In contexts of market uncertainty and increasing
demand differentiation, sales growth is correlated with managerial practices that strengthen
employee engagement, favour human capital accumulation and create incentives for sustained
increase in the quality of productions. These objectives can be pursued only if the employment
relationship takes a long-time horizon, so as to favour firm-specific investments in activities

that enhance firm’s capabilities, such as training and skill acquisition.
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With specific reference to managers, our results suggest that if external flexibility appears
an advantageous alternative in terms of cost reduction and ability to adapt to the economic
cycle, it does not result to be the right approach for growth-oriented firms. On the contrary, the
latter should focus on practices that support internal flexibility and the upgrading of product
quality. Although costly in the short term, such practices provide better chances of creating

sustained competitive advantages, thus favouring firm growth.
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Appendix

Table A.1 — Temporal distribution of the sample

Year Freq. Percent Cum.
2009 3,685 9.34 9.34
2010 3,914 9.92 19.26
2011 4,082 10.35 29.61
2012 4,228 10.72 40.32
2013 4,389 11.12 51.45
2014 4,562 11.56 63.01
2015 4,726 11.98 74.99
2016 4,905 12.43 87.42
2017 4,964 12.58 100.00

Total 39,455 100.00




Table A.2 — Distribution of firms across industries, 2011

SILER & AIDA | ASIA Census
Ateco 2 digit code cleaned sample | Sample

N. % N. %
10 - Manufacture of food products 386 9.46 4,896 12.57
11 - Manufacture of beverages 34 0.83 152 0.39
12 - Manufacture of tobacco products 0 0.00 0 0.00
13 - Manufacture of textiles 47 1.15 1,102 2.83
14 - Manufacture of wearing apparel 146 3.58 3,602 948
15 - Manufacture of leather and related products 63 1.54 687 1.76
16 - Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and plaiting | 70 1.71 1,967 5.05
materials
17 - Manufacture of paper and paper products 65 1.59 336 0.86
18 - Printing and reproduction of recorded media 117 2.87 1,337 3.43
19 - Manufacture of coke and refined petroleum products 4 0.1 9 0.02
20 - Manufacture of chemicals and chemical products 128 3.14 450 1.15
iiar;nalz/iir;izc;:g . r(;f; iokr)lz;sw pharmaceutical products and 16 0.39 27 0.07
22 - Manufacture of rubber and plastic products 220 5.39 1,029 2.64
23 - Manufacture of other non-metallic mineral products 183 4.48 1,556  3.99
24 - Manufacture of basic metals 71 1.74 330 0.85
i I51d- xi?sggﬁ?re of fabricated metal products, except machinery 081 24.03 6.997 17.96
26 - Manufacture of computer, electronic and optical products | 121 2.96 703 1.8
27 - Manufacture of electrical equipment 176 4.31 1,046 2.68
28 - Manufacture of machinery and equipment 855 20.95 4,590 11.78
29 - Manufacture of motor vehicles, trailers and semi-trailers 79 1.94 310 0.8
30 - Manufacture of other transport equipment 27 0.66 256 0.66
31 - Manufacture of furniture 84 2.06 1,201  3.08
32 - Other manufacturing 95 2.33 2,134 548
33 - Repair and installation of machinery and equipment 114 2.79 4,157 10.67
Total 4,082 100 38,964 100
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Table A.3 — Variables description

ID Variable

1 G (Sales Growth) Firm's sales growth rate (%) normalised by year.

2 Internal flexibility (d) Dummy variable equal to 1 when firm has: i) share of graduate
employees larger than the yearly sample median; ii) share of
non-standard employment lower than the yearly sample
median; iii) valued added over sales ratio larger than the yearly
sample median. 0 otherwise.

3 External flexibility (d) Dummy variable equal to 1 when firm has: i) share of graduate
employees lower than the yearly sample median; ii) share of
non-standard employment higher than the yearly sample
median; iii) valued added over sales ratio lower than the yearly
sample median. 0 otherwise.

4 % Graduates Number of graduate employees over total number of
employees.

5 % Non-standard Number of employees with non-standard labour contracts over
total number of employees

6  Value added over sales Ration between value-added and total sales

7  Labour productivity (In) Natural logarithm of firm's labour productivity, calculated as
Value-added/employment ratio.

8 Total employment Nautral logarithm of firm's total labour force expressed in
terms of FTE units of labour.

9 Firm age Natural logarithm of the number of years since firm's
establishment.

10 ROI Return On Investments (natural logarithm).

11 Outsourcing (share on total production costs) | Natural logarithm of the share of expenditures for services on
the total production costs.

12 Median age Median age of firm's employees as difference from the median
age of the sample on a yearly basis.

13 Median working experience Median number of working experience of firm's employees as

difference from the median of the sample on a yearly basis.
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Table A.4 — Variable correlation matrix

ID Variable 1 2 3 4 5 6 7 8 9 10 11 12 13
1 G (Sales Growth) 1

2 Internal flexibility (d) -0.03* 1

3 External flexibility (d) 0.05* -0.11* 1

4 % Graduates > Median ¢ (d) 0.01 0.35* -0.33* 1

5 % Non-standard > Median (- (d) 0.10* -0.32* 0.36* 0.12* 1

6 Val.Add. / Sales (In) > Median _; (d) -0.02* 0.32* -0.36* -0.10* -0.04* 1

7  Labour productivity (In) 0.12* 0.09* -0.05* 0.22* 0.05* 0.00 1

8 Total employment (F.T. equivalent on yearly basis) | 0.00  0.16* -0.16* 0.54* 0.15* -0.03* 0.19* 1

9 Firm age -0.19* 0.07* -0.06* 0.13* -0.05* -0.02* 0.18* 0.23* 1

10 ROI -0.10* 0.00 -0.01* 0.00 0.00 0.02* 0.04* 0.00 0.00 1

11 Outsourcing (share on total production costs) -0.02* 0.02* -0.01 -0.05* 0.00 0.08* -0.09* -0.10* -0.04* 0.01* 1

12 Median age -0.06* 0.05* -0.01* -0.02* -0.13* -0.02* 0.02* 0.06* 0.14* 0.00 0.01 1

13 Median working experience -0.14* 0.10* -0.12* -0.09* -0.34* 0.07* 0.03* -0.01* 0.43* 0.01 -0.02* 0.36* 1

Note: significance levels: * 5%.
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