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Abstract 
In most industrialized countries temporary andnon-standard forms of employment 
(NSFE)have become a pervasive featureof the labor market. However, at the firm 
level, the diffusion of NSFE is less uniform than expected: while some firms 
exhibit high propensity to use NSFE, others make no use of it.Most conventional 
explanationsof NSFE use (market uncertainty, production regimes, competitive 
pressure)fail to account for such heterogeneity. In this article the authors develop 
an alternative explanationthat links the use of NSFE to firm-specific availability 
of managerial resources: whenever the latter are relatively scarce, firms make 
larger use of NSFE to reduce coordination and operating costs. Using a linked 
employer-employeepanel of manufacturing firms from the Emilia-Romagna 
region (Italy), the authors provide empirical support for this hypothesis. The 
result is robust to different estimation strategies and controlling for alternative 
drivers of NSFE use. This novel finding suggests that, the use of NSFE has strong 
managerial roots: it allows firms to compensate for firm-specific managerial 
weaknesses. 

Key words: non-standard employment, managerial resources, span of control, firm 
heterogeneity,  
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“… Job security appears tenuous to many 
employees. Despite impressive performance, 
many U.S. companies continue to revamp jobs 
and organizational structures as if the 
economy were in a tailspin” (Powell, 2000, 
p.3) 

 

1. Introduction 

During the last decades, several countries have enacted labor market reforms designated to 

increasefirm’s external flexibility,i.e. the freedom employers enjoy to expand or contract the 

workforce as they wish and to employ workers on a temporary and part-time basis (Treu, 

1992). Such reforms made it easier for both manufacturing and service firms to hire 

workersthrough non-standard forms of employment (NSFE)(Kalleberg 2011;Hipp, Bernhardt 

and Allmendiger 2015;Millward, Bryson and Forth 2000; Peck and Theodore 2006; Cappelli 

and Keller 2013; ILO 2015). NFSE differ markedly from ordinary labor contracts, which 

provide an indefinite duration of the employment relationship, full-time schedules and a 

precisecorrespondence between employer and hierarchical authority, i.e. between work and 

employment(Quinlan 1998; Allan, 2000; Kalleberg 2000; Keller and Seifert 2005; 

Cappelliand Keller 2013): in NSFE at least one of such requirements is missing. The 

International LabourOrganization (ILO) (2018) identifiesfour non-standard employment 

typologies: (1) temporary contracts; (2) part-time and on-call work; (3) temporary agency 

work and other forms of employment involving multiple parties; and (4) disguised 

employment relationships and dependent self-employment.  

Although the rate of NSFE variesdepending on the industry and thecountry (Hipp et al. 

2015; Eichhorst, Feil and Marx 2010; ILO 2018), these forms of employment have 

becomepervasive. Millward et al. (2000), for instance, show that in Britain the share of 

workers hired on the basis of temporary as well as part-time and self-employment contracts 

has been on the rise since the 1980s. Keune (2013) and Cappelli and Keller (2013) 

confirmthe existence of a growing, although differentiated, trend in the use of fixed-term 

contracts in most advancedcountries. Some recent works suggestthat the firm’s propensity to 

rely on NSFE may increase in presence of severe downturns, following the need to adjust the 

use of inputs to demand shocks (Boeri, Garibaldi and Moen 2013; Bartelsman, Lopez-Garcia 

and Presidente 2019;Bachmann et al. 2015; ILO 2015; Luo, Mann and Holden 2010). With 

specific reference to the Great Recession, for instance, this increase has been particularly 

high in Italy, where the share of employees with fixed-term contract has grown by 50% in the 
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overall working-age population (from 8% in 2009 to 12% in 2017) and by 57% among the 

youngest, i.e. between 15 and 24 years-old (from 35% in 2009 to 55% in 2017). This pattern 

has been less pronounced (and sometime even opposite) in countries where the use ofthese 

contractswas relatively common, such as Germanyand France (see Figure A1 and A2 in the 

Appendix). 

The growing relevance of NSFE has attracted the attention of scholars and policy 

makers. The research has focused on two main issues. First of all, the impact of external 

flexibility on work relations and job conditions, which turns out to be sizable. In particular, 

NSFE are shown to increasejob instability, persuade workers that they are replaceable 

(Kalleberg 2011), introduce wage penalties (especially for temporary agency workers, see 

ILO 2015 and 2018) and shift part of the entrepreneurial risk to employees (Kleinknecht et al. 

2006). Moreover, as highlighted by OECD (2015), being on a temporary contract 

significantlyreduces the likelihood of receiving employer-sponsored training.Secondly, a 

large number of contributions investigatethe impact of NSFE on different components of 

firmperformancesuch as returns on equity (Lepak, Takeuchi and Snell 2003), productivity 

growth (Boeri and Garibaldi 2007; Ichino and Riphahn 2005; Valverde, Tregaskis and 

Brewster 2000; Bardazziand Duranti 2016; Lucidi and Kleinknecht 2010;Damiani, Pompei 

and Ricci 2016), innovation and R&D (Kleinknecht, van Schaik and Zhou 2014) as well as 

workers’ motivations (Blanchard and Landier 2002; BattistiandVallanti 2013) and the 

propensity to accumulate firm-specific skills (Lepak and Snell 2002).Overall, the evidence 

produced by these works is mixed, fueling doubtsabout the role of NSFE as drivers of long-

term firm efficiency. 

In this paper we depart from this literature by studying the drivers of firm’s recourse to 

NSFE. In particular, rather than focusing on the effect of external flexibility on some 

outcome variable, e.g. work conditions and/or firm performance, we ask what drives the 

firm’s propensity to rely on NSFE in the first place. This question is relevant for three 

reasons. First, because it helps explainingwhere the need for external flexibility originates 

from, whether outside (e.g., rising uncertainty of market dynamics) or inside (e.g., managerial 

resources) the boundary of the firm (or both). Secondly, because it improves our 

understanding of how firms may eventually respond to policy interventions aimed at tailoring 

the useof NSFE. Finally, because it may provide an explanation for the diversity of firm’s 

proclivity towards NSFE within and between industries. To the best of our knowledge, this 

article is the first that focuses explicitly on this issue. 
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To address this question we first compare different theoretical arguments that can 

explain the firm’s propensity to rely on NSFE. Then, we check the validity of these 

arguments by making use of a linked employer-employee database that combines two 

sources: a) firm- and worker-level information taken from the Italian Statistical Office 

(ISTAT)’s registry of active firms (ASIA) for the years 2012-2016; and b)accounting and 

financial information derived from ISTAT’s Limited Companies Balance Sheets Panel, 

which gathers the balance sheets of all Italian limited companies from 2001 to 2014. To limit 

issues related to labor market dualism and diffusion of informal employment we focus our 

analysis onEmilia Romagna, an Italian region in which both features are limited and 

homogeneously distributed. With our work we make two main contributions to the literature. 

First, we outline a theoretical framework that can be used to study the drivers of NSFE at the 

firm level. Second, we provide empirical evidence in support (or against) some of these 

drivers. 

 

2. Commontheoretical explanations and preliminary evidence 

While the diffusion of NSFE is a widely debated topic, especially due to the related social, 

economic and organizational implications (Nienhueser 2005), the drivers of their use are only 

partially known (Cappelli and Keller 2013). In fact, information concerning the 

characteristics of the firms involved in NSFE and the actual reasons that lead them to adopt 

these contractual forms are relatively limited. Nevertheless, the most common explanations 

converge around three structural/contextual factors2: a) market uncertainty and volatility, b) 

knowledge-intensiveproduction regimeand c) increasing market openness and competitive 

pressure. 

 

Market uncertainty and volatility.Flexibility represents one of the distinguishing features of 

the post-Fordist production regime, which has come to dominate most industries in advanced 

countries(Duguay, Landry and Pasin 1997). In such a regime, unpredictable product demand 

and uncertainty in consumer preferences are considered the main factors that force firms to 

achieve some degree of flexibility in production (Atkinson 1987; Gerwin 1993; Chang 

2012).While in the pastsuch flexibility was partly satisfied by holding stocks rather than by 

adjusting working time and production volumes, at the present this solution is not viable. The 

                                                      
2Other explanations stress the role and strength of unions (Devicienti, Naticchioni and Ricci 2018) and the use 
of temporary contracts as screening device for the new hiring (Portugal and Varejao 2009). 
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adoption of business models based on production to order and the growing number of product 

varietiesassociated with mass customizationlimit the possibility to keep parts in stock as a 

buffer between market and production (Bosch 2004).An alternativeis to adapt to unforeseen 

market signals by changing the internal composition of productive resources, including 

labor(Volberda 1996). In this sense, the design of labor market institutions and regulations is 

certainly influential, but, as argued by Saint-Paul (1996), the dichotomy between primary 

(stable)and secondary(unstable) employment can endogenously arise within a firm as a 

response to demand fluctuations. Since searching, recruiting, monitoring and replacing 

workers with high skillsis particularly costly, firms are pushed to split their workforce into a 

higher-paid, primary workforce and a secondary, or peripheral, workforce, whose adjustment 

costs are substantially lower (Aleksynska and Berg2015). In this view employersreact to 

uncertainty by creating a buffer of flexibility based on precarious, fixed-term or external 

employees (Kalleberg 2011; ILO 2015).Following this argument, it is therefore the 

highmarket uncertaintyof most modern industries thatleads firms toincrease their use of 

NSFE.3 

 

Knowledge-intensive production regime.Aparallel argument can be developed by looking at 

the knowledge content of production activities.According to Piore and Sabel (1984), Tolliday 

and Zeitlin (1986) and Streeck (1987), in fact, together withmarket uncertainty, another 

central feature of the change towards post-Fordistproduction regimes lies in the emergence of 

knowledge-intensivemodes of production. The evolution of the technological supply towards 

the adoption of fungible plants and machinery fosters the restructuring of firms (especially in 

manufacturing), making the constant accumulation of internal knowledgeexceedingly 

important (Danneels 2002; Vrontis et al. 2017). In a business environment characterized by 

globalization andrapid technological change (Vrontis and Thrassou 2013),activities such as 

theacquisition of new competencies and the collection and processing of information 

currently absorb most part ofthe economic and managerial resources in nearly every sector 

(Verdu-Jover,Llorens-Montes and Garcia-Morales 2005). At different organizational layers, 

                                                      
3 According to Aleksynska and Berg (2015) empirical evidence both in economics and in management literature 
shows that temporary workers can indeed be used to help firms attain numerical flexibility (Bentolila and 
Dolado 1994; Abraham and Taylor 1996; Bentolila and Saint-Paul 1994), allowing them to survive in the 
adverse macroeconomic conditions (Holmlund and Storrie 2002), and deal with seasonal demand or with 
fluctuations in labour supply (Ko 2003). In addition, organizations in industries with highly volatile demand are 
more likely to recur to temporary labour (Cappelli and Keller 2013); but also organizations of smaller size, 
which are less likely to have employees available to meet temporary adjustment needs (Davis-Blake and Uzzi 
1993). 
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firms need workerswho are able to adapt to the demands of new technologies as they emerge, 

because this is the only way to maximize the advantagefrom technology and innovation 

(Brewster, Mayne and Tregaskis 1997). In other words, the whole organization has to become 

functionally, and not only externally,flexible. This goal can be achieved by means of 

intensive internal training, enlarging worker participation in decision-making and increasing 

incentives to individual and collective investment in firm-specific skills and 

competences.Clearly, such firm-specific commitment requires a time perspective which is at 

odds with short-term and flexible forms of employment (Mayer and Nickerson 2005). It 

follows, that in presence of highly sophisticated and firm-specific knowledge, the propensity 

to rely on NSFE will tend to be low (both to save on training costs and to improve firm’s 

internal know-how). As a result, increasing knowledge-intensive production regime will tend 

to reduce non-standard employment rate at plant/firm level. 

 

Competitive pressure.A third commonly used argument links the increasing use of NSFE to 

competition. Over the last decades, in fact, in most advanced countries the changes in market 

uncertainty and production technology coupled with extendedtrade and market liberalization 

(ILO 2018). As a consequence,in most industries both themarket size of individual products 

and the number of market players expanded, amplifyingthe cost/pricecompetitive pressures 

among incumbent firms (Feenstra and Weinstein 2017). As showed by Chen et al. (2009) and 

Lee and Pak (2018), trade liberalization brought about a significant compression of prices and 

markups. The latterhas become particularly challenging to manage due to the existence of a 

hypercompetitive landscape (D’Aveni 1994; 1999), where firms have to provide quick 

responses and adaptations to heterogeneous global rivals (Harvey and Novicevic 2001). 

Faced with this competitive environment, firms rely on NSFE as useful tools to strengthen 

their bargaining power in wage negotiations, favoring a partial recovery of profitability 

through labor cost savings. Landini, Arrighetti and Bartoloni(2017), for instance, show that 

the larger availability of non-standard employment contracts is indeed associated with a 

reduction in average wages. Consequently, according to this view, the increasing diffusion of 

NSFE can be interpreted as deriving from firms’ attempts to search for additional sources of 

profit in contexts characterized by strong and growing competitive pressures. 

 

All the arguments sketched out above share a common aspect, namely they place the main 

driver of the growing use of NSFE outside the boundary of the firm. Whether the driver is the 

degree of market uncertainty, the characteristics of production technology or the strength of 
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competitive pressure, the choice to rely on some forms of external flexibility depends on 

factorsthat a) are external to the firm and b) affect in a similar way all firms operating in the 

same competitive environment (e.g. the industry). Certainly one may expect the rate of NSFE 

to be higher (lower) in industries where demand is more (less) volatile,the production 

technology is less (more) knowledge intensive and the competitive pressure is stronger 

(weaker). Still, irrespective of the argument that one picks, the main empirical prediction 

would be that firm’srecourse to NSFE tends to be relatively uniform within sectors (and 

possibly heterogeneous across them). 

The evidence that emerges from the data, however, tells a different story.The left panel 

of Figure 1 shows the quantile distribution of the share of NSFE for the firms included in our 

dataset (for details, see Section 4). The right panel reports the quantile distribution of the 

same variable after normalization by the industry mean. In particular, the ISTAT’s ATECO 

2-digits classification has been used for the industry.4On average, the workers hired with non-

standard contracts account for only 7% of total employees. A more detailed analysis, 

however, reveals high heterogeneity in the population of firms. The median of this ratio, in 

fact, is barely above 3% and nearly 35% of the firms do not employ NSFE at all. Meanwhile, 

the top decile of firms relies extensively on external flexibility, with NSFE representing 20% 

to nearly 100% of total employees among these firms (on average 33%). Such evidence is 

even more compelling if one considers that the observed heterogeneity remains high even 

within industries. The shape of the distribution after normalizing by industry mean (right 

panel) remains virtually unchanged, with the top decile of firms relying on NSFE from 3 to 

15times more than their industry average.5 

 

Figure 1 – Non-standard forms of employment: quantile distributions 

                                                      
4 ATECO is the Italian classification of economic activities; it corresponds to the EU Rev. 2 NACE 
Classification. 
5 Figure 1 is computed combining fixed-term and temporary agency contract (see below). We computed the 
same figures distinguishing the two types of contract and the results are similar (see Figure A3 in the Appendix).  
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Note:The left panel reports the quantile distribution of the share of NSFE for the 
sample of firms included in our dataset. The right panel reports thequantile 
distribution of the same variable after normalising the share by the industry mean. 
The shape of the distributiondoes not change significantly after the normalisation. 
This suggests the existence ofhigh within-industry heterogeneity. 

 

The relatively low average diffusion of NSFE and, above all, the high within-industry 

asymmetryof their use cast doubt on the capacity of contextual-structural variables alone, 

such as market uncertainty, production regimes and competitive pressure,to account for the 

observed heterogeneity and the disproportionate use of NSFE in a subset of firms. To explain 

the latter, we need to focus on firm-specific factors that may lead firms operating within the 

same competitive environment to differentiate their recourse to NSFE. The next section deals 

precisely with this issue. 

 

3. An alternative explanation: managerial resources and internal segmentation 

An important factor that in our viewexplains part of the observed firm-level 

heterogeneityin the use of NSFE ismanagerial resources.6 In fact,among the changes brought 

about by the advent of post-Fordismthere is not onlythe rising market uncertainty and 

                                                      
6 This view is shared also by scholars that consider NSFE as the modern version of labor contracts that were 
common in the initial phase of capitalism (Eichhorst, Feil and Marx 2010). According to this view, the use of 
NSFE signals a lack of propensity towards innovation as well as managerial backwardness and de-skilling of the 
wage-earners (Michie and Sheehan 2003; Zhou et al. 2011; Fernández-Kranz and Rodríguez-Planas 2011; 
Addabbo and Solinas 2012; Kleinknecht, van Schaik and Zhou 2014). In this sense, and referring to temporary 
staffing industry, Peck and Theodore (2007) argue that NSFE are “a means to manage and dissipate the effects 
of product market/personnel fluctuations, to tap skills required on a discontinuous basis, as well as to 
(re)establish a form of at-will employment relationship among some segments of the labour supply” (p.176). 
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complexity,but also the relevance of management as driver of firm behavior. The reason is 

twofold. First, becausein presence of uncertainty firm success depends on the ability of 

managers to constantly review and update their decisions. The way such process unfolds can 

be very different, as managers do not react in mechanistic ways to external stimuli. Rather, as 

shown by recent management research, they are subject to a variety of constraints (e.g., 

resource endowments, demand conditions, governance), incentives(e.g., performance 

compensation, stakeholder activism)and psychological biases(e.g., overconfidence, 

hyperbolic discounting) (Banker et al. 2018). It follows that,depending on the managerial 

resources available within theorganization, firm’sdecisions, including on the use of NSFE, 

can be highly differentiated, even for firms within the same competitive environment 

(Ketokivi 2006; Sanchez 1995; Kalleberg 2001;Lepak and Snell 1999 and 2002). 

Secondly, the diffusion of post-Fordist production regimeshas brought with it a 

significant reorganization of production activities, increasing the number of people involved 

in non-routine tasks (Acemoglu and Autor 2011). The latter are usually abstract cognitive 

tasks involving analytical and/or interpersonal skills (Autor et al. 2003, Fonseca, Lima and 

Pereira 2018). Typical activities include data analysis, creative thinking, directing or 

maintaining interpersonal relationships; all activities related to problem-solving, managing or 

carrying out complex communications (Fonseca, de Faira and Lima 2019). Such tasks are 

difficult to evaluate and compensate, requiring ad-hoc activities related to direction and 

monitoring that go beyond the simple definition of wage schemes. Moreover, in presence of 

rapid changes of the competitive environment, these tasks require a constant renewal of the 

related competences,which is often costly to accomplish. Altogether, this makes the 

coordination activity usually attributed to managers more challenging, increasing the 

importanceof highly qualified managers. In this respect, several recent works indeed show 

that the quality of management accounts for large part of performance differentialsamong 

both manufacturing and service firms(Bloom et al. 2013; Bender et al. 2018). 

Based on these considerations, we argue that managerial resources affect the recourse to 

NSFE. As suggested above, environmental uncertainty and technological volatility rise the 

costs of hierarchical coordination, generating strong pressures on management (Patel 2011). 

In linewith contributions in the organizational economics and industrial relation literature7, 

                                                      

 

7According to Kalleberg (2001) the literature emphasize two distinct strategies of flexible labororganization: 
enhancing employees’ ability to perform a variety of jobs and participate in decision-making, and reducing costs 
by limiting workers’ involvement in the organization. These two strategies have been referred to variously as: 
functional vs. numerical flexibility (Atkinson 1984; Smith 1997; Hunter et al. 1993), internal vs. external 
flexibility (Cappelli and Neumark 2001), clan vs. market (Ouchi 1980), dynamic vs. static flexibility (Colclough 

10 
 



we argue that the reactionof managers can be twofold: a) to strengthen internal flexibility, 

i.e.enhancing the ability of standard employees to perform a variety of jobs andparticipate in 

decision-making; b) to rely on external flexibility, i.e.exploiting NSFE so as to reduce costs 

by limiting workers’ involvement in the organization (Kalleberg 2001). Both options have 

advantages and disadvantages. Internal flexibility uses mainly standard forms of employment 

and thus entails relatively high operating costs (e.g.,hiring and firing costs). Moreover, 

itrequires an intensive and costly activity of coordination by highly qualified managers. At 

the same time, the combination of job variety and participation in decision-making makes this 

option particularly convenient when the tasks involved are non-routine, because it is more 

effective in fostering learning and information sharing. On the contrary, external flexibility is 

relatively expensive when it is used for tasks other than routine ones, since it discourages 

competence accumulation. However, it enjoys lower operating costs and less intensive use of 

managerial resources (i.e., it exploits a mechanism of “external delegation”of coordination 

activities, see Bock et al. 2012). It follows, that the firm’s rate of NSFE will depend both on 

the characteristics of the tasks and on the availability of managerial resources. For any given 

level of managerial resources, the probability to useNSFE is lower(higher) theless (more) 

routinizedthe tasks. On the other hand, for any given distribution of tasks, the probability to 

use NSFE is lower (higher) for firms with higher (lower) level of managerial resources. 

To illustrate our argument,we discuss a simple example. Consider an industry populated 

by a fixed number of firms. Each firm ineeds to produce a given output at minimum costs. 

For reasons not explicitly modeled and related to previous investments and learning paths, 

firms differ in their endowment of managerial resources. In particular, we characterize such 

endowment by the ratio where is the number of blue-collar workers and 

the number of white-collar workers (i.e. managers) employed by firm i. In other 

words, represents the so-called span of control, i.e.,the average number of subordinates a 

supervisor or manager has (Bell 1967; Blau and Schoenherr 1971; Ouchi and  Dowling 1974; 

Garicano 2000;Bandiera et al. 2014; Rajan and Wulf 2006). Whenever is low, the 

cognitive burden placed on each manager is small and managerial resources can be 

considered relatively abundant, i.e., it is a case of slack managerial resources (see 

Penrose1959). On the contrary, whenever is high, the cognitive burden placedon each 

manager is large and managerial resources are relatively scarce. 

                                                                                                                                                                     
and Tolbert 1992; Deyo 1997), and organization-focused vs. job-focused employment relations (Tsui et al. 
1995). 
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Each firm must decide how to organizeits production activities, which consist of a 

continuum of tasks of unit size. Let us assume such tasks can be ordered from the most to the 

least routinized and call  the resulting ordered segment of tasks. For the sake of 

simplicity and without loss of generality, we assume such tasks to be the same for all firms. 

Given and , firm i decides whether to manage each task via internal or external flexibility 

comparing the relative cost of the two options, i.e., respectively  and , with i) 

, ii) ,iii) , iv) ,v) ,vi) ,and vii) 

. These conditions capture that a) the cost of both managerial solutions is higher for 

less routinized tasks, b) the cost of external flexibility rises in t at a faster rate than the one of 

internal flexibility and c) the cost of internal flexibility increases (reduces) in firms with 

scarce (slack) managerial resources. For all  such that firm i will rely on 

external flexibility; the remaining tasks will instead be managed via internal flexibility, i.e., 

an internal labor segmentation will occur. Obviously, conditionsvi) and vii)imply that the 

cutoff value of t which makes firm i to switch from external to internal flexibility will be 

higher, the higher . 

Figure 2 summarizes our argument. The horizontal axis reports the ordered segment of 

task , while the vertical axis represents managerial costs. We compare two firms with high 

 and low span of control. Both firms face the same curve of costs of external 

flexibility , as it does not depend on managerial resources. However, -firm enjoys a 

comparative advantage in the use of internal flexibility compared to -firm, because she can 

dedicate more resources to internal coordination. The two firms will rely on external 

flexibility up totask such that , with  being the tasks managed via 

internal flexibility. As it is easy to see , i.e.the cutoff point in which firms segment the 

internal labor force,is higher (lower) for the firm with higher (lower) span of control, i.e. 

scarcer (more abundant) managerial resources. In other words, the scarcer the managerial 

resources, the smaller the set of tasks that the firm will managevia internal flexibility and thus 

the higher the probability to extensively rely on external flexibility, i.e. NSFE.  

 

Figure 2–Internal vs. external flexibility: managerial resources and task segmentation 
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Note:the curves represent the cost of internal (continuous) and 
external flexibility (dashed). Firms rely on external flexibility 
(EF) as long as it is cheaper than internal flexibility (IF). The 
cutoff point at which the firm switches from EF to IF is higher, 
the higher the span of control, i.e. the scarcer managerial 
resources.  

 

Overall, our argument is consistent with the so-called core-periphery hypothesis as 

proposed by Kalleber (2001) and Atkinson (1984, 1987), i.e., the idea that firms ‘seek to 

establishlong-term employment relations with part of their work-forces (the ‘core’,regular, 

permanent workers who are highly trained, skilled and committedto the organization, 

attributes that are thought to be needed for functionalflexibility) at the same time as they 

externalize other activities and/orpersons by means of transactional contracts.’(Kalleber 

2001: 484). Our contribution is to suggest that the relative size of the core and the periphery 

is not predetermined, but depends on the available managerial resources. When the latter are 

sufficiently abundant (scarce) the core (periphery) can be as large as the whole organization.  

Animportant assumption in our argument is that managerial resources are heterogeneous 

across firms. Several works provide empirical evidence in support of it (Bloom and Van 

Reenen 2010; Arrighetti, Landini and Lasagni 2014).What lead these heterogeneous patterns 

of accumulation to unfold, however, is less clear. We suggest that two types of drivers exist. 

Some of them are of endogenous nature and depend on firm-specific strategies and learning 

paths (Landini et al. 2017). Others, however, are the result of external conditionings, which 
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affect the view about how firms ought to be managed. On this respect, Bagguley (1991) 

argues that the decision to combine scantaccumulation of managerial resources and high use 

of NSFE can be motivated by different corporate rhetoric and cultures. In this view, the 

adoption of external flexibilityas a managerial reference model was not simply a consequence 

of changes in monitoring and resource management practices brought about by the diffusion 

of post-Fordism.It was also the rejection of some objectives that were typical of Fordism, 

such as medium-term planning, the adaptation of resources and investments to medium-long 

term goals, the acquisition of stable competitive advantages (Volberda 1998; McGrath 2013). 

Theseobjectives were replaced by short-term targets such as agility, exploitation of transitory 

strategic opportunities and ad-hocracy (Volberda 1996; Hyman 2016). This allowed the 

managerial culture that presents external flexibility as a pragmatic managerial response to a 

given set of circumstances (Brewster et al. 1997) and identifies the flexible company as a 

universal organizational paradigm (Atkinson 1985; Dreyer and Grønhaug 2004)to prevail. 

Suchviewwas further strengthened by growing relevance of managerial ‘shortesmism’, i.e., 

the idea that management skills are to be assessed not by comparing different levels of profit 

among firms, but by considering the short-term performances and steadiness of profits of the 

same firm over time (Laverty 1996; Hirshleifer and Thakor 1992; Dunk 1993). Obviously, 

the way these corporate cultures affect firm decisions is not general and depend on several 

idiosyncratic factors. For instance,it may be contingent on managerial preferences and 

ideology. In general, however, we may expect that the more differentiated these idiosyncratic 

factors are, the more heterogeneous the resulting managerial responses will be.  

 

4. Institutional context 

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 (Kaldor 1967; more recently Szirmai 2013; Andreoni and 

Chang 2016, only to cite a few). Emilia Romagna is one of the most prominent 

manufacturing region in Italy. It is calculated that about 60% of regional GDP is related to 

the manufacturing sector8 and the region ranks second in Italy and fifth in Europe for 

                                                      
8See the report by Technopolis Group: Regional Innovation Monitor Plus 2016 Regional Innovation Report 
Emilia-Romagna (Industry 4.0 and smart systems). Available online at: https://ec.europa.eu/growth/tools-
databases/regional-innovation-
monitor/sites/default/files/report/2016_RIM%20Plus_Regional%20Innovation%20Report_Emilia%20Romagna
_0.pdf (last accessed on 19th of April 2019). 
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thenumber of people employed by this industry9.Moreover, the analysis of this region 

presents two additional advantages. First of all, Emilia Romagna has one of the lowest 

unemployment rateamong all the Italian regions. In 2012 it was about 7%, compared to other 

regions such as Campania (19.2%) and Sicilia (18.4%), the country average being around 

10%10. This implies that the high risk of unemployment from thefactors that lead workers to 

accept NSFE is moderate in our case. Secondly, according to Di Caro and Nicotra (2016) 

Emilia Romagna is characterized by a relatively small diffusion of informal employment, 

which is on the contrary a common problem in other Italian regions. We can thus assume that 

for most firms in our data,informal employment does not represent a viable alternative to 

NSFE.All these factors strengthen the external validity of our results. 

Since the mid-1990s and over the last twenty years, Italy went through a significant 

process of labor market deregulation(with the LeggeTreu in 1997, the LegislativeDecree 368 

of 2001, and the Law 30 of 2003). Alike reforms approved in other European countries, these 

interventions introduced various types of NSFE without changing the legislation on 

permanent (open-ended)contracts. The most popular are fixed-term contract(FT) and 

temporary agency contract (TA), which together account for nearly 80% of all NSFE11.FT is 

a contract that, according to the Italian legislation, can last no more than 12 – in extraordinary 

circumstances 24 – months12. Its distinctive feature with respect to standard permanent 

contract is indeed its pre-fixed duration. TA, instead, is a contract that rests on the 

involvement of three subjects: the firm demanding labour, the worker and an intermediary 

agency that formally employees the worker– permanently or for a fixed term – and stipulates 

a supply contract with the firm13. In the empirical analysis we will consider these two types 

of contracts both altogether as NSFEand separately. 

 

5. Data 
                                                      
9 Eurostat, data available online at: https://ec.europa.eu/eurostat/data/database(Last accessed on the 19th of April 
2019) 
10Istat,data available onlineat:http://dati.istat.it/Index.aspx?DataSetCode=DCCV_TAXDISOCCU1(last time 
accessed on the 11th ofJune 2019). 
11 According to Istat, the total number of manufacturing NSFE in 2012 were 348,675, out of which 205.866 
(59%) were fixed-term contract and 64,445 (18%) were temporary agency contract. Data available online at: 
http://dati.istat.it/ (last time accessed on the 11th of June 2019). 
12 The mostrecentItalianlawsregulatingfixedtermcontracts are the so-calledJobs Act (Decreto Legislativo 15 
giugno 2015, n. 81 - Disciplina organica dei contratti di lavoro e revisione della normativa in tema di mansioni, 
a norma dell'articolo 1, comma 7, della legge 10 dicembre 2014, n. 183) and the so-calledDecreto Dignità 
(Decreto Legge 12 luglio 2018, n. 87 - Disposizioni urgenti per la dignità dei lavoratori e delle imprese) 
13 The temporary agency contractswere first introduced in the Italianlegislationby the so calledPacchetto Treuin 
1997 (Legge 24 giugno 1997, n. 196 - Norme in materia di promozione dell'occupazione) and modified to the 
currentform by the so calledLegge Biagi (Legge 14 febbraio 2003, n. 30 - Delega al Governo in materia di 
occupazione e mercato del lavoro) and by the Decreto Dignità. 
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To conduct the empirical analysiswe combined original data from three sources. We started 

from the entire population of manufacturing firms operatingin Emilia Romagna according to 

Asia-Imprese, the ISTAT’s registry of active firms. Such registry was established in 1996 and 

reports yearly information about structural characteristics of allItalian firms, including the 

legal form, total employees and geographic localization. It also provides a unique firm 

identifier that can be linked to ASIA-Occupazione, another ISTAT’s registry. The latter is a 

linked employer-employee database with detailed information of each worker employed in 

any firms recorded in ASIA-Impresesince 2012.The available information includes gender, 

age, place of birth of the worker and, which is more relevant for the purpose of our study, a 

classification of the employment relationship. In particular, the type of employment is 

divided into internal, distinguishing between open-ended and fixed-term contracts, and 

external when the worker participates in the production process through forms of work 

remunerated with collaboration or temporary agency contracts. In all the cases, employment 

is measured in terms of average annual job positions (i.e. full-time equivalent), calculated on 

the basis of the worker's presence in the reference week of each month.To obtain information 

about the economic and financial conditions of the firms, we merge the previous two 

databases withthe ISTAT’sLimited Company Balance SheetsPanel, which gathers the balance 

sheets as well as information about import and exportforall Italian limited companies from 

2001 to 2014. The results is an unbalanced panel of nearly 9.000manufacturing firms per year 

operating in Emilia Romagna between 2012 and 201414.For each firm we observe a set of 

demographic and structural characteristics, economic and financial conditions, workforce 

composition as well as details about the geographic localization. 

The main dependent variable of our empirical analysis is the firm-level rate of NSFE, 

which is defined as follows. First, for each firm iand yeart we sum the number of employees 

with fixed-term (FT) and temporary agency (TA) contracts. Then, we divide the result by the 

total number of employees. Employment is measured in full-time equivalent. In Section 2we 

showed that the distribution of this variableis highly skewed, i.e., the use of NSFE is very 

largeamong relatively few firms and small (or nearly absent) among the remaining ones. For 

this reason, we focus our attention on the large NSFE users, which we define as the firms 

belonging to the fourth quartile of the distribution ofthe rate of NSFE. In some empirical 

specifications we also consider the two components of NSFE separately, i.e.we distinguish 

between FT and AT contracts. To this aim we define two additional variables:one that selects 

                                                      
14 In particular, the dataset includes 9.388 firms in 2012, 8.542 firms in 2013 and 8.518 firms in 2014. 
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thefirmsbelonging to the fourth quartile of the distribution of the share of fixed-term 

contracts; and the other selectingthe firms belonging to the fourth quartile of the share of 

temporary agency contracts. 

Among the explanatory variables, our focus is on the availability of managerial 

resources, proxied by the span of control. We measure the latter as the logarithm of the ratio 

between the number of manual industrial workers and the number of office workers, 

executives and managers. A high span of control means that managers have to supervise a 

relatively large number of manual industrial workers, with the consequence that the cognitive 

constraints on their coordination activities are likely be binding. Conversely, a low span of 

control means that each manager is responsible for a restricted number of subordinates 

implying that the cognitive workload associated with coordination activities is relatively 

small. The latter would represent a case of managerial resource slack. 

Obviously, we cannot exclude that other factors affect the firm’s propensity to use NSFE 

alongside the span of control. For this reason, we include a set of covariates using 

information retrieved from the firm’s balance sheets and other structural characteristics. In 

particular, we focus on factors that are commonly associated with the need to rely on NSFE 

(see above). 

To control for market uncertainty, we use three variables. The first one is the volatility of 

sales, which is computed for each firm iand year tas the ratio between the average standard 

deviation of sales over the ten years previous to t and the average sales over the same period. 

It is a firm-specific proxy of demand variability (for a similar approach see De Vicienti et al. 

2018). The second variable is the yearly sales growth,which can be considered another firm-

specific measure capturing short-term changes in product market. Finally, we include in our 

analysis a seasonality index which is computed starting from the ISTAT monthly series of 

industrial production indexes (2-digit ATECO) to account for sector-specific market 

fluctuations (See .Table A1 for more details). 

Part of the literature links the use of NSFE to specific characteristics of the production 

technology, such as the adoption of knowledge-intensive production regimes. The latter 

involve both hiring highly qualified workers and deploying advanced manufacturing 

equipment. To account for these two factors, we use two variables. The first is labour 

productivity, which we measure as the ratio between value added and total employees, in 

logs. The second one is the physical asset trend, which we measure as the ratio between the 

value of tangible asset at time t and the mean value of the same variable over the previous ten 

years, in logs.  
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Finally, to account for the competitive environment we combine information on 

international activities and profitability. In particular, we considera) whether the firm is 

exposed to international competition through exports with a dummy variable taking value 1 if 

the firm iis an exporter in year t and 0 otherwise and b) the firm’s profit variation using 

yearly growth rate of the return on sales (ROS). 

 

6. Descriptive statistics 

This section presents some descriptive statistics on our variables of interest. Figure 3 shows 

the average share of non-standard, fixed-term and temporary agency contracts distinguishing 

between large (i.e., they belong to the fourth quartile of the share of NSFE) and smallNSFE 

users (i.e.,first, second and third quartile of the share of NSFE). On average, the former 

employ a share of NSFE seven times larger than the latter (about 21% against 3%). A similar 

ratio exists also for fixed-term contracts (16% for firms in the upper quartile vs. 2% in the 

lower quartiles), while it raises up to 9:1 when looking at temporary agency contracts (6%vs. 

0.6%). Overall, these figures confirm the existence of very large asymmetries in the use of 

non-standard employment, which encompass all typologies of contracts. Moreover, the 

values associated with fixed-term and temporary agency contracts suggest that firms making 

large use of NSFE tend to rely on both types of contracts to a much larger extent than the 

other firms. It follows that the need for external flexibilityseems to be satisfied through a 

combination of different employment relationships, instead of privilegingonly one. 

 

Figure 3 – Employment contracts: comparison across quartiles of non-standard 
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Note:share of non-standard workers distinguishing bteween large NSFE users 
(i.e.they belong to the fourth quartile of the share of NSFE) and small NSFE users 
(i.e. first, second and third quartile of the share of NSFE) as well as type of 
contracts. Depending on the contracts large users exhibit a share of non-standard 
workers bteween seven and nine times larger than the one of small users. 

 

The existence of large asymmetries in the use of NSFE is confirmed also by Figure 4, 

which shows the distribution of non-standard employees between firms that make large and 

small use of non-standard contracts. This time, the use level is defined according to the 

quartile to which the firms belong, computed separately for each typology of contract (while 

in Figure 3 we used the share of NSFE as a reference category). Figure 4 suggests that the top 

25% of largeNSFE users employ more than 70% of allnon-standard workers. This figure is 

similar when we restrict the analysis to fixed-termscontractsand it even rises up to nearly 

100%for temporary agency contracts. Altogether, these figures suggest thatfor all types of 

NSFE the use is highly concentrated, with a clear demarcation between ‘exuberant’ and 

‘conventional’ users. Explaining such demarcation is precisely the aim of our empirical 

analysis. 

 

Figure 4 – Concentration of non-standard employment contracts 
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Note:for each type of contract the figure reports the share of non-standard workers 
employed by large users (i.e.they belong to the fourth quartile of the share of the 
corresponding contract) and small users (i.e. first, second and third quartile of the share of 
the corresponding contract) of non-standard contract. Depending on the contract, large users 
employ between 73% and 99% of all non-standard workers. 

 

One potential candidate to explain the heterogeneity of NSFE use is the industry to 

which firms belong.For this reason, we report in Figure 5 the distribution of firms that make 

large use of non-standard, fixed-term and temporary agency contracts across sectors, using 

the ISTAT’s ATECO 2-digits classification for industries. Large NSFE users (panel a)are 

present in all sectors, although they are slightly more concentrated in industries related to 

food and beverage transformation (codes 10 and 11), textile (14 and 15) and, to a lesser 

extent, in some heavy industries such as chemicals(20), rubber (22), vehicles (30) and 

machinery installation (33). When we distinguish between fixed-term and temporary agency 

contract (panel b), we observe that the large users of the former tend to be more concentrated 

in food, beverage and textile, together with machinery installation, while the large users of 

the latter are relatively more present in chemicals and rubber. Overall, however, a clear 

pattern of industry differentiation does not emerge, confirming that much of the variation in 

the share of NSFE needs to be explained on the basis of firm-specific variables. 

 

Figure 5 – Employment contracts: distribution across industries 

a) Non-standard 
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b) Fixed-term and temporary agency 

 
Note:Panel A shows the distribution of the share of large NSFE users across 
industries (ATECO 2-digits classification). Panel B shows the same distribution 
considering the share of firms that make large use of fixed-term and temporary 
agency contracts. In all cases a clear pattern of industry differentiation does not 
emerge, i.e.variation of NSFE use is to be explained by firm-specific variables. 

 

Along these lines, we focus our attention on the span of control. A key precondition for 

the latter to be able to explain (at least part of) the firm-level asymmetric use of NSFE is that 

its distribution is sufficiently heterogeneous. To verify whether this is actually the case, we 

report in Figure 6 the frequency distribution and kernel density function of the span of 

controlfor all firms and years in our dataset. We notice the existence of high heterogeneity. 
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While most firms have a span of control smaller than 2 (in logs), there exist a long right tail 

with much larger values. The latter representa relatively small group of firms with highly 

scarce managerial resources, which according to our argument should make large use of 

NSFE 

 

Figure 6 – Span of control: distribution 

 
Note:Frequency distribution and Kernel density function of the span of control. 
There exist a long right tail of firms with high span of control, i.e.a relatively 
small group of firms with highly scarce managerial resources 

 

Additionaldescriptive evidence in support of the existence of a positive relationship 

between NSFE use and span of control comes from Figure 7, which shows the variation in 

the share of large NSFE users and in the mean values of the span of control depending onage 

(number of years since firm’s foundation, panel a) and size (number of employees, panel b). 

Three main results stand out. First of all, older firms exhibit lower frequencies of large NSFE 

users and smaller mean values of the span of control. Secondly, both measures are 

significantly smaller in firms with less than 11 employees. Finally, for larger firms,the mean 

value of the span of control peaks between 11 and 20 employees and then substantially 

declines. The share of large NSFE users, instead, rises and remain substantially stable for all 

firm with more than 10 employees. Altogether, these results suggest that the scarcity of 

managerial resources and, we argue, the consequent use of NSFE is an issue that affects 

mainly medium-sized (i.e. between 10 and 50 employees) and young firms. In other words, 
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firms that display a sufficiently high degree of organizational complexity, but have not had 

enough time to accumulate managerial capabilities, are more incline to use non-standard 

contracts. If anything, this result reinforces the interpretation of NSFE use as a typology of 

firm behaviour that has strong managerial roots.  

 

Figure 7 – High NSFE usersand span of control by size and age classes  

a) Age classes 

 

b) Size classes 

 
Note:Panel A shows the share of large NSFE users and the mean value of the span of 
control across distinct firm’s age classes. Panel B shows the share of large NSFE 
users and the mean value of the span of control across distinct firm’s size classes. The 
scarcity of managerial resources and the large use of NSFE are present mainly in 
medium-sized and young firms. 
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To complete the descriptive analysis, we report in Table 1 some summary statistics for 

the main covariates, distinguishing between large and small NSFE users (for a full 

description of all variables as well as the correlation matrix among them see respectively 

Tables A.1 and A.2 in the Appendix). The “Test” column shows the results of an F-test 

comparing the mean difference between columns 2 and 3. On average, large NSFE users have 

a larger span of control (i.e., scarcer managerial resources) than small users, which is in line 

with our main theoretical hypothesis. Additionally, large NSFE users are characterized by 

higher volatility of sales and larger yearly sales growth. While these two results provide 

support for market uncertainty being a driver of NSFE use, the fact that the mean difference 

of the seasonality index is not statistically significant suggests that, if anything, this effect 

tend to be weak. Quite interestingly, we find that large and small NSFE users do differ in the 

characteristics of theirproduction technology, but in ways that seemingly contrast 

withliterature on knowledge-intensive production regimes. In fact, both labour productivity 

and physical asset trend are on average larger for large NSFE users than for small users. In 

our view this result can be interpreted as the consequence of the internal division of 

labour,through which large NSFE usersidentifya core of highly qualified (and productive) 

standard employees who are provided with advanced manufacturing equipment. In this sense, 

the direction of the observed mean difference is coherent with our theoretical 

hypothesis.Finally, for what concerns thevariables associated with the characteristics of the 

competitive environment we notice that while being an exporter does not differentiate 

between small and large NSFE users, the latter present a higher profit growth. Also in this 

case, the results contrast with the arguments put forward by literature that links the use of 

NSFE with rising competitive pressures. 

 

Table 2 – Descriptive statistics: non-standard contracts 

 (1) 
All 

(N=26,448)  

(2) 
Quartile n. 1-2-3 

 (N=19,845)  

(3) 
Quartile n. 4 
 (N=6,603)  

 Mean St.Dev  Mean St.Dev  Mean St.Dev Test 
Span of control (log) 1.176 0.639  1.133 0.610 1.305 0.704 *** 
Volatility of sales 0.241 0.148  0.233 0.140 0.266 0.168 *** 
Sales growth 0.042 0.514  0.017 0.465 0.118 0.634 *** 
Seasonality index 0.125 0.025  0.125 0.026 0.125 0.024  
Labour productivity (log) 10.642 0.634  10.610 0.639 10.738 0.609 *** 
Physical asset trend (log) 0.743 0.354  0.720 0.346 0.812 0.367 *** 
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Export (d) 0.610 0.488  0.609 0.488 0.614 0.487  
Profit growth -0.699 0.511  -0.717 0.502 -0.645 0.534 *** 
Size (log) 2.681 1.101  2.645 1.115 2.787 1.054 *** 
Age (log) 2.798 0.852  2.869 0.814 2.583 0.924 *** 
Group (d) 0.061 0.240  0.058 0.234 0.071 0.257 *** 
Note: significance levels: * 10%, ** 5%, *** 1%. Robust standard errors in brackets. 

 

 

6. Econometric analysis 

Our econometric analysis aims at identifying the drivers of large NSFE use, placing particular 

attention on the role of the span of control. Thus, our baseline specification takes the form of 

the following probit model15: 

,    (1) 

where  is the cumulative distribution function for the standard normal,  is a 

dummy variable taking value 1 if firm i in year t is a large NSFE users and zero otherwise, 

 is the span of control and  is a vector of control variables, while  and  are the 

parameters to be estimated. In addition to the covariates of NSFE use discussed above, in all 

the estimated models we include the following set of control variables: firm’s size (logarithm 

of the number of employees), firm’s age (in years), a dummy for the participation into a 

group, sector dummies (OECD classification based on low tech, mid-low tech, mid-high tech, 

high tech)16 and year dummies. The parameters of model (1) are estimated via maximum 

likelihood (ML) estimation. 

A potential issue in our empirical analysis is the endogeneity of the span of control, 

whichcould arise for two reasons. The first is omitted variables, i.e., the span of control 

affects the use of NSFE through some unobservable variable (e.g., managers’ ideology) that 

we do not/cannot include in the model. The second is simultaneity, i.e., the internal 

composition of the workforce, here included the rate of NSFE, affects the managerial 

resources of the firm, giving rise to reverse causality. To deal with these issues we rely on 

two alternative approaches: instrumental variable (IV) models and fixed-effects (FE) 

                                                      
15 As robustness check, we also estimate a set of logit models. Results are available upon request and show no 
significant differences with respect to our main hypothesis. 
16 In other specifications, available upon request, we substitute the OECD technology level dummies with 
ATECO-2-digit dummies. The results are robust to the change. 
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models17. We havegreater confidencein the validity of our results when they are robust to the 

two alternative methods.  

The main benefit of an IV approach is that it can potentially deal with both time-

invariant and time-variantomitted variable biases as well as simultaneity. The major 

challenge, however, is to find suitable instruments for the span of control. Ideally, we would 

liketo instrument  with an external variable that is correlated with the span of control but 

not with the error term (i.e., it affect the use of NSFE only through ). This is not a simple 

task and require the imposition of some exclusion restrictions. An alternative solution would 

be to use an internal IV approachthat relieson heteroskedasticity-based identification without 

exclusion restrictions (Lewbel2012). The disadvantage is that these methods have been 

applied manly to linear models, which fail to account for the double-censored nature of our 

dependent variable (i.e. the share of NSFE lies by construction between 0 and 1). At the same 

time, linear models are better placed for dealing with the potential endogeneity of right-hand-

side variables (De Vincienti et al. 2018). 

For these reasons, in our IV approach we combine both external and internal 

instruments. In particular, we proceed as follows. First, we run an IV probit with an external 

instrument. Then, we check the robustness of the results by running an ordinary least square 

(OLS) regression (with the logarithm of the share of NSFE as dependent variable), where we 

correct for endogeneity using Lewbel’s (2012) methods for internal instruments. Finally, we 

run a linear model combining both internal and external instruments. To build the external 

instrument we exploit the fact that we observe the local labor market area each firm belongs 

to. Local labor market areas (LLMAs) are self-contained territorial units whose boundaries 

are defined on the basis of the residents’ commuting patterns (Sforzi-Istat 2005). Several 

authors suggest that LLMAs are the most appropriate unit to study the territorial distribution 

of economic activities as well as knowledge spillovers (Brusco 1982; Becattini1989, Lasagni 

2011;Breschi andLissoni 2001). On this basis, we suggest that a viable instrument for any 

firm i’s span of control (i.e. its managerial resources) is represented by the number of 

managers of all non-i firms operating in the same LLMA. The rationale is that a large pool of 

local managers facilitates the emergence of knowledge spillovers, in the forms of formal and 

informal exchanges of information related to managerial, administrative and organizational 

practices. The latter may in turn improve the firms’ managerial resources and weaken the 

                                                      
17 We are aware that both approaches have benefits and costs. This is the reason why we do not depend solely 
on either the FE or the IV, but rather conduct the empirical analyses using both of them. 
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constraintsimposed by large spans of control. At the same time, we see no reason why the 

pool of local managers in all non-ifirms should have direct effect on i’s use of NSFE. 

A second solution to the potential endogeneity of the span of control is to assume that 

endogeneityis due to time-invariant omitted variables. In these cases, consistent estimates can 

be obtained through the introduction of fixed-effects. Given the limited time-span of our data 

(2012-2014), the use of fixed-effect in the probit model is discouraged due to the low time 

variability of large NSFE use. We thus resort to a linear model. With respect to the usefulness 

of estimating linear OLS models in presence of double-censored dependent variables and 

endogenous regressors, the same reasoning outlined above holds. 

 

7. Results 

7.1 Preliminary analysis 

Before motiving to the main empirical exercise, we explore the correlation between the share 

of NSFE and span of control using standard pooled OLS regressions. This is to verifyhow 

much of the variance of NSFE use can be explained by firm-specific variables, and in 

particular the span of control, as opposed to contextual variables such as the industry of 

activity. We first regress the logarithm of the share of NSFE against industry dummies alone 

(using the OECD classification). Then, we add control variables as well as span of control 

and compare the variation of R-squared. 

Table 3 reports the results. Industries alone (column 1) explain a very limited portion 

(0.3%) of the variation of NSFE use. Firms belonging to low- and mid-lowtechindustries 

make larger use of NSFE compared to firms in mid-high techones (the excluded category), 

whereas being part of high-tech industrieshas no effect on NSFE use. When we add the 

control variables and exclude the span of control (column 2) the explicative power of the 

model improves up to 9% of the variance. The coefficients associated with industry dummies 

are in line with the previous specification. We then consider a model with span of control, 

industry dummies and no control variables (column 3). The span of control exhibits a positive 

correlation with the share of NSFE, while industry dummies loose predictive power. In 

particular, the coefficient of low-tech industry is not significantly different from zero, while 

for mid-low tech industry the sign of the coefficient changes. Quite interestingly, we notice 

that the span of control alone explains up to 2.3% of NSFE use variation. Finally, in the 

model with all the covariates (column 4) being part of low-tech industry and span of control 

are both positively correlated with the share of NSFE.Such specification accounts for nearly 
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11% of the NSFE use variance. Overall, these results confirm that the industry of activity is a 

relatively weak predictor of the firm’s propensity to use NSFE.  

 

Table 3 – Correlation between share of NSFE and span of control 

  OLS 
Models (1) (2) (3) (4) 
Span of control (log) 0.023*** 0.021*** 
 (0.00) (0.00) 
Low tech industry 0.014*** 0.021*** 0.004 0.012*** 
 (0.00) (0.00) (0.00) (0.00) 
Mid-low tech industry 0.005* 0.009*** -0.006** 0.000 
 (0.00) (0.00) (0.00) (0.00) 
High tech industry 0.001 0.002 -0.003 -0.002 
 (0.00) (0.00) (0.00) (0.00) 

Constant Yes Yes Yes Yes 
Firm-level controls No Yes No Yes 
Year dummies Yes Yes Yes Yes 

Obs 26448 26448 26448 26448 
Adjusted R2 0.003 0.09 0.031 0.109 
Note: significance levels: * 10%, ** 5%, *** 1%. Robust standard errors in brackets. 

 

 

7.2Baseline specification 

Table 4 shows the results of our baseline specification, i.e.probitmodel with random effects. 

Column (1) reports the estimated marginal effects when the dependent dichotomous variable 

refers to large NSFE users, while columns (2) and (3) show the results related only to fixed-

term and temporary agency contracts respectively. The latter can thus be considered 

robustness checksfor the outcomes in column (1). 

In all the estimated models, the span of control has a positive and statistically significant 

effect on the probability of being a large NSFE user.More specifically, a one-percentage 

increase in span of control increases the probability that the firm is a large NSFE user by 

eight-percentage point. This effect is similar when we consider fixed-term contract and it 

reduces to an increase by 1.2 percentage point when we restrict the analysis to temporary 

agency contracts. Altogether, these results are consistent with our theoretical argument. 

 

Table 4–Baseline model:probit with random effects  
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Probit 

Models 
Non-standard 

(1) 
Fixed-term

(2) 
Temp. Ag. 

(3) 
Span of control (log) 0.080*** 0.079*** 0.012** 



 (0.01) (0.01) (0.01) 
Volatility of sales 0.170*** 0.173*** 0.046** 
 (0.02) (0.02) (0.02) 
Sales growth 0.031*** 0.036*** 0.009* 
 (0.01) (0.01) (0.00) 
Seasonality index -0.159 -0.058 0.572*** 
 (0.16) (0.16) (0.17) 
Labor productivity (log) 0.058*** 0.010 0.144*** 
 (0.01) (0.01) (0.01) 
Physical asset trend (log) 0.065*** 0.062*** 0.029*** 
 (0.01) (0.01) (0.01) 
Export (d) 0.007 0.008 0.012 
 (0.01) (0.01) (0.01) 
Profit growth 0.007 0.022*** -0.053*** 
 (0.01) (0.01) (0.01) 
Size (log) 0.025*** 0.020*** 0.103*** 
 (0.00) (0.00) (0.00) 
Age (log) -0.089*** -0.091*** -0.009** 
 (0.00) (0.00) (0.00) 
Group (d) 0.017 0.004 0.025** 
 (0.01) (0.01) (0.01) 

Industry dummies Yes Yes Yes 
Year Dummies Yes Yes Yes 
Random effects Yes Yes Yes 

Obs 26448 26448 26448 
LogL -11917.185 -12291.103 -10338.317 
Chi2 951.71*** 980.47*** 1488.08*** 
Note: significance levels: * 10%, ** 5%, *** 1%. The table reports the values for 
margins; firms-clustered standard errors in brackets. 

 

For what concerns the other covariates, which controlfor alternative explanations of 

NSFE use, we find mixed evidence. First, referring to market uncertainty and volatility, there 

is a positive and significant effect of sales volatility and growth on the probability of being a 

large NSFE user. This effect holds across the different types of non-standard contracts. 

However, when looking at seasonality index, the positive effect on the extra-use of NSFE is 

relevant only for temporary contract, while there is no significant effect for either fixed-term 

or non-standard contracts as a whole. 

Moving to the variables related to knowledge-intensive production regimes,i.e. labour 

productivity and physical asset trend, we obtain results that contrast with the prevailing 

arguments in the literature. In particular, both labour productivity and physical assent trend 

have a positive and significant effect on the probability of being a large NSFE user. These 

effects hold also when we limit the analysis to temporary agency contracts, while only the 
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coefficient associated with physical asset trend remains significant in the case of fixed-term 

contracts. As argued above, while these results contradict the idea that the most productive 

and technologically advanced firms make little use of NSFE, we believe they are consistent 

with the core-periphery hypothesis (Kalleber, 2001; Atkinson, 1984, 1987). According to the 

latter, firms with high technological endowments undergo a process of sustained polarization 

of the internal labour. Alongside highly qualified, trained and stable workers in charge of 

core non-routine operations, the firm rely on NSFE to deal with peripheral routine tasks. In 

the sense,our estimates capture the high productivity of core workers. 

Thirdly, also competitive pressures, as proxied by export and profit growth, do not seem 

to be a strong predictor of NSFE use. In particular, a lower profit growth increases the 

probability of being a large user of temporary-agency contracts, but reduces the likelihood of 

extensively relying on fixed-term ones. At the aggregate level, i.e. considering all NSFE 

types in a single category, no significant effect stands out. Similarly, being involved in 

international markets via export does not have any significant effect on the use of NSFE. 

Finally, with respect to firm-levelbaseline characteristics, we find evidence that the use 

of NSFE is positively associated with firm’s size and negatively associated with firm’s age. A 

relatively weak positive effect of being part of a group is found only for temporary contracts. 

 

7.3IV and fixed-effect specifications 

Given that the exogeneity of the span of control in our baseline specifications is a 

questionable assumption, we move to a series of IV and fixed-effects models. Table 5 shows 

the results of the IV probit where we instrument the span of control with the number of 

external managers active in the LLMA. To account for non-linearities of knowledge spillover 

we include the instrumental variable both in linear and quadratic form. Column (1) reports 

the outcome of the first stage. As expected, a larger number of external manager reduces the 

span of control (i.e. it strengthens managerial resources via the exchange of information at the 

local level). This effects, however, is non-linear as the quadratic term exhibit a positive and 

significant coefficient. The whole regression is confirmed as a sufficiently powerful model to 

predict the endogenous variable, as the Wald test for exogeneity reject the null that that the 

span of control is exogenous. The results for the second stage and the related predicted 

margins are reported in columns (2) and (3), respectively.In line with our theoretical 

prediction, we find that the span of control positively and significantly affects the use of 

NSFE. In particular, a one-percentage increase of the span of control raises the probability of 

being a large NSFE user by 14 percentage points.  
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Table 5 –IV probit model, all NSFE 

  IV probit 

 
I stage 

(1) 
II stage 

(2) 
Margins 

(3) 
Managers in LLA -0.000***  
 (0.00)  
Managers in LLA2 0.000***  
 (0.00)  
Span of control (log) 0.485*** 0.142*** 
 (0.13) (0.04) 
Volatility of sales -0.034 0.722*** 0.212*** 
 (0.02) (0.06) (0.02) 
Sales growth 0.020*** 0.107*** 0.031*** 
 (0.01) (0.02) (0.00) 
Seasonality index 0.380** -0.713* -0.210* 
 (0.16) (0.39) (0.11) 
Labor productivity (log) -0.096*** 0.246*** 0.072*** 
 (0.01) (0.02) (0.01) 
Physical asset trend (log) 0.088*** 0.231*** 0.068*** 
 (0.01) (0.03) (0.01) 
Export (d) 0.007 0.026 0.008 
 (0.01) (0.02) (0.01) 
Profit growth -0.357*** 0.131** 0.038** 
 (0.01) (0.05) (0.02) 
Size (log) 0.156*** 0.009 0.003 
 (0.00) (0.02) (0.01) 
Age (log) -0.037*** -0.238*** -0.070*** 
 (0.00) (0.01) (0.00) 
Group (d) -0.202*** 0.123*** 0.036*** 
 (0.02) (0.05) (0.01) 
Constant 1.785*** -3.490***  
 (0.08) (0.29)  
  
Industry dummies Yes Yes Yes 
Year dummies Yes Yes Yes 
Fixed effects No No No 
  
Obs 26448 
LogL -37260.607 
Chi2 1614.189*** 
Wald Chi2 for Exogeneity 3.02* 
Note: significance levels: * 10%, ** 5%, *** 1%. Standard errors in brackets. 
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With respect to the other covariates,the results are similar to the previous ones. In 

particular, both the sales’ volatility and growth rate are positively associated with the 

probability of being a large NSFE user. In this IV probit specification, a rise in market 

fluctuations captured by the seasonality index has a negative, although weakly significant, 

impact on NSFE use. This result provides further evidence that the effect of market 

uncertainty and volatility on NSFE use is far from clear-cut. Labour productivity, physical 

asset trend and profit growth all have positive and significant coefficients, whereas export is 

confirmed not to be a significant predictor of NSFE use. Among the baseline characteristics, 

the fact that being a young firm and member of a group increase the likelihoodof making 

large use of NSFE is confirmed. Quite interestingly, in this model the coefficient of size is 

not significantly different from zero, which suggests that the extension of business operations 

does not explain the firm’s propensity to use NSFE.  

A series of IV and fixed effects estimations based on linear models are reported in Table 

6. Differently form the analysis conducted so far, we employ the logarithm of the share of 

NSFE as depend variable and run a series of OLS regressions against the same set of 

regressorsused above. In Column (1) we instrument the span of control with an internal 

variable following Lewbel’s (2012) heteroskedasticity-based method. In column (2) we use 

the same set of external instruments as in the IV probit (Table 5). Column (3) shows the 

results when combining both internal and external instruments. Finally, in column (4) we 

report the outcome of a linear fixed-effect model.As previously argued, the fixed-effect 

models deal with endogeneity due to time-invariant unobserved heterogeneity and provide 

analternative identification strategy to the IV models. 

 

Table 6 –IV (second stage) and fixed effects OLS models, all NSFE 

  OLS 

 
Internal IV 

(1) 
External IV 

(2) 
Int. &Ext. IV 

(3) 
Fixed effects

(4) 
Span of control (log) 0.004*** 0.043*** 0.042*** 0.020***
 (0.009) (0.005) (0.004) (0.00)
Volatility of sales 0.054*** 0.054*** 0.054*** -0.026**
 (0.004) (0.004) (0.004) (0.01)
Sales growth 0.014*** 0.014*** 0.014*** 0.006***
 (0.002) (0.002) (0.002) (0.00)
Seasonality index -0.089*** -0.09*** -0.09*** 0.348***
 (0.024) (0.024) (0.024) (0.13)
Labor productivity (log) 0.017*** 0.017*** 0.017*** 0.011***
 (0.002) (0.002) (0.002) (0.00)
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Physical asset trend (log) 0.017*** 0.017*** 0.017*** 0.004
 (0.002) (0.002) (0.002) (0.00)
Export (d) 0.000 0.000 0.000 -0.003*
 (0.002) (0.002) (0.002) (0.00)
Profit growth 0.009*** 0.01*** 0.01*** -0.003
 (0.003) (0.002) (0.002) (0.00)
Size (log) 0.003** 0.003*** 0.003*** 0.051***
 (0.002) (0.001) (0.001) (0.01)
Age (log) -0.018*** -0.018*** -0.018*** -0.041***
 (0.001) (0.001) (0.001) (0.01)
Group (d) 0.011*** 0.012*** 0.012*** 0.003
 (0.003) (0.003) (0.003) (0.00)
Constant 0.749*** 0.742*** 0.743*** -0.132***
 (0.116) (0.115) (0.115) (0.04)
  
Instrument list1 L1 L2 L1 & L2 
  
Industry dummies Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes
Fixed effects No No No Yes
  
Obs 26448 26448 26448 26448
LogL  48215.4
Adjusted R2  0.055
RMSE 0.0866 0.0869 0.0869 
Hansen J 3.13* 127*** 130***  
Note: significance levels: * 10%, ** 5%, *** 1%. Standard errors in brackets. Robust standard errors for 
Lewbel's instruments. 
1The instrument list in L1 is the number of managers in LLMA and the number of managers in LLMA 
squared. The instrument list in L2 is the internal instrument generated with Lewbel’s (2012) methods. 

 

Results for the span of control are consistent across the different models. In particular, its 

positive and significant effect on the use of NSFE survives all alternative ways of dealing 

with endogeneity. The estimated effects suggest that a 1-percentage increase in the span of 

control raises the use of NSFE by 0.5 to 4-percentage point, depending of the model. The 

results of other covariates are once again mixed. While sales growth has always a positive 

and significant impact on the use of NSFE, the effect of volatility of sales and seasonality 

index change depending on the model. This result confirms the lack of robust evidence on the 

role of market uncertainty and volatility as driver of NSFE use. Regarding labour 

productivity and physical asset trend we find similar results to those discussed above. The 

only difference is that physical asset trend is not significant in the specification with fixed 

effects. Export is weakly significant – and negative -only in OLS with fixed effects model. 

Profit growth has a positive impact on NSFE use in all IV models, but not when we control 
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for time-invariant unobservable characteristics. Finally, size and age have respectively 

positive and negative impact on the use of NSFE in all models, whereas being member of a 

group is positively associated with NSFE use only in the IV specifications. 

 

8. Conclusion 

Mostparts of the literature explain the use offixed-term, agency and not permanent 

employment contracts on the basis of external flexibility requirements that are imposed on 

firmsbyincreasinglyuncertain global markets. Although seldom subjected to direct empirical 

scrutiny, three are the factors considered to be the main sources of the need for external 

flexibility: a) wider and unpredictable demand fluctuations in product markets,which require 

the creation of secondary wide workforce buffer; b) the adoption of knowledge-intensive 

production regimes, which create incentives for firms to invest in training and the 

accumulation of firm-specific skills by highly qualified workers while shifting the burden of 

flexibility on the least qualified components of employment; c) the increase of competitive 

pressure in international markets, which brings about a significant compression of mark-

ups,strengthening the role of NSFE as means toreduce costs by transforming labour into a 

variable expenditure, closely related to demand and business cycles, rather than a fixed and 

long-term investment. 

The above mentioned structural/contextualfactorsshould in principle affect all 

manufacturing firms.It follows that a relatively uniform within-industry distribution of NSFE 

useshould be expected.The evidence gathered in this work, however,contradicts this 

conclusion.The rate of NSFEuse is markedly heterogeneous, with some firms that do not rely 

on NSFE at all and others that make an intensive use of them. In fact, in our data more than 

two thirds of all NSFE are underwritten by only a quarter of the firms. Such marked 

concentration of NSFE in relatively few firms led us to questioning the firm-level drivers of 

intensive NSFE use. 

Specifically, in this article we study firm-specific factors that may push firms operating 

within the same competitive environment to differentiate their use of NSFE. In particular, we 

emphasize the role of managerial resources (which we proxy with the span of control): 

whenever such resources are relatively scarce (i.e., the span of control is high),we argue that 

firms are more willing to make large use of NSFE to reduce coordination and operating costs. 

We verify this hypothesis using a linked employer-employee panel of manufacturing firms 

from the Emilia Romagna region (Italy). 
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Summing up the econometric results, we obtain a fairly confirmative picture. The span 

of control has a positive and significant impact on the probability that a firm makes large use 

of NSFE. This result holds controlling for alternative drivers of NSFE use and combining 

both IV and fixed effects models. This finding provides strong support for the idea that 

managerial competences explain large part of the observed frim-level heterogeneity in the use 

of NSFE. 

With reference to the structural/contextualexplanations of NSFE use, we obtain much 

less supportive evidence. Market uncertainty and volatility seem to affect the extra-use of 

NSFE, but this result is not robust to either alternative measures of volatility or different 

model specifications. For the variables related to knowledge-intensive production regimes, 

we obtain results that contrast with the arguments prevailing in the literature. In particular, 

they have a positive and significant effect on the probability of being a large NSFE user. 

Finally, also competitive pressure does not seem to be a strong predictor of NSFE use. 

Overall, our findings contribute to the previous literature by suggesting that, contrary to 

the prevailing arguments focusing solely on contextual/structural factors, the use of NSFE 

has strong managerial roots: it allowsfirms to compensate for firm-specific managerial 

weaknesses.We believe that this has important implications for policy design and 

implementation. First, managerial roots in NFSE use should be taken into account especially 

while designing policy interventions such as labor market reforms. In fact, to assume that the 

demand for enhanced labor flexibility is entirely driven by factors that are outside the 

boundary of the firms, may bias the perception of policy makers regarding the right amount 

of NSFE required by the markets. On the contrary, firms may ask for more flexibility in the 

labor market, i.e. external flexibility, so as to avoid the need to increase managerial 

capabilities, which would allow them to relyon internal flexibility. Such misperception 

suggests that policy makers may have to reconsider the appropriate rate of NFSE 

diffusion.Moreover, considering the social costs that precarious jobs entail, we argue that 

policy measures should be aimed at encouraging the use of internal flexibility(e.g. supporting 

workforce training programs, team organization, working time flexibilityarrangements)and 

should devotemore resources to strengtheningthe manager’s ability to comply with 

complexity - for example by promoting the diffusion of good managerial practices and more 

generally managerial resources via local spillovers. 
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Appendix – Additional figures and tables 

 

Figure A1 – Share of non-standard contracts across countries, 15-64 years 

 
Source: Eurostat. Note:Share of non-standard contracts (total economy) between 2006 and 
2017. Italy starts with lower share compared to Germany and France, but since 2009 such 
share has risen steadily. 

 

Figure A2 – Share of non-standard contracts across countries, 15-24 years 

 
Source: Eurostat. Note:Share of non-standard contracts among young workers (total economy) 
between 2006 and 2017. Italy starts with lower share compared to Germany and France, but 
since 2006 such share has risen steadily. 
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Figure A3 – Employment contracts: quantile distribution 

a) Fixed-term 

 
b) Temporary Agency 

 
Note::Panel A reports on the left the quantile distribution of the share of fixed-
term contracts and on the right the same variable after normalising the share by 
the industry mean. Panel B reports on the left the quantile distribution of the share 
of temporary agency contracts and on the right the same variable after 
normalising the share by the industry mean. In both cases the shape of the 
distributiondoes not change significantly after the normalisation. 
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Table A.1 – Explanatoryvariables 

Variable Measured dimension Data source 

Span of control (log) Log of the ratio between the number of blue-
collar and white-collar workers  

ISTAT ASIA Imprese 
andOccupazione 

Volatility of sales 10-years coefficient of variation of sales, 
i.e.ratio between the average standard deviation 
and mean sales 

ISTAT Limited 
Company Balance 
Sheets Panel 

Sales growth  Yearly growth rate of sales ISTAT Limited 
Company Balance 
Sheets Panel 

Seasonality index Based on ISTAT 2001-2014 series of monthly 
indexes of industrial production (2-digit 
ATECO), we compare the unadjusted and 
seasonal adjusted indexes and derive percent 
differences (in absolute value). The seasonality 
index is derived as the overall average of these 
monthly percent differences. The higher the 
index the higher the degree of sector specific 
fluctuations. 

ISTAT 

Labour productivity (log) Log of the ration betweenvalue added and total 
number of employees 

ISTAT Limited 
Company Balance 
Sheets Panel 

Physical asset trend (log) Log of the ratio between the value of tangible 
asset at time t and the mean value of tangible 
assets during the previous ten years 

ISTAT Limited 
Company Balance 
Sheets Panel 

Export (d) Dummy equal to 1 if the firm is exporter (0 
otherwise) 

ISTAT Limited 
Company Balance 
Sheets Panel 

Profit growth Yearly growth rate of the return on sales ISTAT Limited 
Company Balance 
Sheets Panel 

Size (log) Total number of employees ISTAT Limited 
Company Balance 
Sheets Panel 

Age (log) Number of years since firm’s foundation ISTAT Limited 
Company Balance 
Sheets Panel 

Group (d) Dummy equal to 1 if the firm is member pf a 
group (0 otherwise) 

ISTAT Limited 
Company Balance 
Sheets Panel 
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Table A2 – Correlation matrix 

 1 2 3 4 5 6 7 8 9 10 
Span of control (log) 1          
Volatility of sales -0.024* 1         
Sales growth 0.008 -0.007 1        
Seasonality index 0.065* 0.057* -0.011 1       
Labour productivity (log) -0.092* 0.020* 0.104* -0.080* 1      
Physical asset trend 0.060* 0.074* 0.079* -0.017* 0.176* 1     
Export (d) -0.233* 0.022* 0.006 -0.004 0.280* 0.071* 1    
Profit growth -0.062* 0.047* 0.116* -0.035* 0.445* 0.086* 0.034* 1   
Size (log) 0.093* -0.024* 0.006 0.027* 0.399* 0.144* 0.400* -0.069* 1  
Age (log) -0.052* -0.083* -0.137* -0.045* 0.187* -0.056* 0.192* -0.045* 0.277* 1 
Group (d) -0.065* 0.025* 0.022* -0.028* 0.133* -0.017* 0.091* -0.008 0.218* -0.004 
Note: * significance level 5% 
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