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During the last three decades, the world’s most advanced economies have seen increasing levels of 

migration and persistent globalization, spurring an ongoing and lively debate about the role played 

by immigrants in several facets of the labour market, as well as about policies to cope with new 

migratory pressures and challenges (OECD 2012, 2018). Among the aspects investigated by scholars, 

we find the impact on the cultural environment (Ottaviano and Peri 2006), the crime rate (Bianchi et 

al. 2012; Moehling and Piehl 2009), employment (Martins et al. 2018; Ottaviano and Peri 2006) and 

the attitudes of natives (Card et al. 2012; Mayda 2006). Several studies have focused on immigration’s 

effect on wages and inequalities, but less attention has been paid to firms’ productivity (Mitaritonna 

et al. 2017; Peri 2012) or firms’ performance in general (Mayda et al. 2023). Even fewer studies, 

moreover, have concentrated on the Italian case (Vittori et al. 2023; Casacchia and Polli 2021). The 

approach to migration differs across European countries. Whereas Northern European regimes tend 

to facilitate the entry of highly skilled immigrants for labour, restrict the low-skilled to temporary 

programs and oppose mass regularization of irregular migrant workers, Southern European countries 

are known for their immigrant quotas, permanent low-skilled labour immigration, high levels of 

irregular immigration and cyclical amnesties (Devitt 2023; Baldwin Edwards 1998; Castles 2006; 

Finotelli and Sciortino 2009; Sciortino 2009; Pastore 2010; Salis 2012; Bonizzoni 2018; Boucher and 

Gest 2018; Colombo and Dalla-Zuanna 2019; Geddes and Pettrachin 2020). Paralleling immigration 

patterns observed in Spain and Greece, Italy has historically served as a magnet for low-skilled 

foreign workers. This dynamic raises the potential for interactions of substitution or complementarity 

with native and previously immigrated worker populations (Bratti and Conti 2018; Del Boca and 

Venturini 2005; Brunello et al. 2020).  The dearth of appeal among highly skilled immigrants to a 

specific country can be attributed to two primary factors: the pervasiveness of traditional industries 

within the economy (De Benedictis 2005; Larch 2005) and the diminished returns on education for 

immigrants relative to nationals (Bratti and Conti 2018). Considering the documented skill mismatch 

between labour demand and supply in Italy for native workers (McGowan and Andrews 2015; Piracha 

and Vadean 2013), this study investigates whether the presence of foreign workers, typically 

characterized by lower skill levels, presents a net benefit for firms within the northern Italian region 

of Emilia-Romagna.   Assuming that low-skilled foreign workers constitute a complementary 

Notably, Italy not only exhibits the lowest proportion of university-educated immigrants within the European Union 
(13%), but also possesses the second-lowest share of natives with tertiary education (21%), trailing only Romania 
(19%) (Centro Studi Luca d’Agliano and Collegio Carlo Alberto, 7th Migration Observatory Report, 2023).
 Emilia-Romagna (ER) consistently demonstrates economic leadership within Italy, boasting one of the highest per capita 

incomes and earning recognition as one of Europe's most affluent regions. The region's industrial prowess is widely 
acknowledged, particularly in the globally renowned automotive and motorcycle sectors, with iconic brands like Ferrari, 



resource able to fill vacancies left by native workers possessing higher qualifications than the 

positions require, then a positive contribution to firm productivity may be observed. Moreover, we 

focus on the differentiated impact of foreign workers across NACE sectors and between knowledge-

intensive (KIA) and non-KIA sectors. An economic activity is classified as ‘knowledge-intensive’ if 

tertiary-educated persons employed (according to ISCED97, levels 5 and 6 or ISCED11, levels 5 to 

8) represent more than 33% of the total employment in that activity. The definition is based on the 

average number of employed persons between 15 and 64 years of age at aggregated EU-27 level in 

2008 and 2009, according to the two-digit NACE Rev. 2 codes, using the EU Labour Force Survey 

data. (The list of KIA sectors is reported in the Appendix.) Under the assumption that low-skilled 

foreign workers complement the native labour force, thereby enhancing firm productivity, we would 

expect to observe lower numbers of such workers employed in KIA sectors compared to non-KIA 

sectors. The impact on firm performance remains uncertain. Non-KIA sectors might leverage lower 

foreign worker salaries, potentially experiencing productivity gains. Conversely, KIA firms might 

incur higher labour costs due to employing more skilled (and expensive) native workers, leading to 

either improved or diminished performance. To shed light on the topic, we calculate firm-level total 

factor productivity (TFP) – as an indicator of performance – in the 2008–2015 time frame, to detect 

the specific contribution of foreign workers by sector in Emilia-Romagna, in a sample of more than 

69,000 firms.   This study fills a critical gap in the scant literature examining the regional-level 

influence of foreign labour on firm-level productivity within Italy. It achieves this by employing a 

unique, firm-level dataset meticulously constructed by matching detailed employee information 

(covering domestic/foreign citizenship, age, gender, part-time status, economic sector, and other 

relevant labour market indicators) with corresponding financial statements over an eight-year period. 

This comprehensive approach facilitates a nuanced understanding of the complex interplay between 

foreign labour and firm performance at the regional level. Financial data comes from the AIDA  

dataset compiled by Bureau Van Dijk, while labour data comes from SIL-ER,   an administrative 

Maserati, Ducati, and Lamborghini calling ER home. Additionally, food production and the ceramic industry flourish, 
characterized by successful industrial districts strategically distributed across the territory. ER's population sits at 
approximately 4.4 million, with a remarkably high labour market participation rate of 50%, outpacing all other Italian 
regions. This translates to around 2.2 million individuals actively contributing to the economic landscape. Notably, ER's 
industrial value index witnessed the highest growth among major Italian industrial regions between 1990 and 2019, 
surpassing Veneto and significantly outperforming Piedmont, Lombardy and Tuscany. Throughout the past three decades, 
ER consistently maintained the lowest unemployment rate among Italy's major industrial regions. Although the Great 
Recession pushed the unemployment rate from 3% in 2007 to nearly 9% in 2013 (exceeding that of Veneto and Lombardy), 
a remarkable recovery ensued over the subsequent six years, bringing the rate down to 5.5%. This figure remained lower 
than in any other major Italian region, solidifying ER's leadership in this crucial metric (Bianchi et al. 2021). ER also 
ranked first among Italian regions in the best-performing regions in Europe (Milken Institute 2017).

Our initial sample consists of 69,000 firms, but the effective number decreased, as we proceeded with matching different 
databases, as detailed below.



dataset on dependent workers in Emilia-Romagna. The article is structured as follows. The next 

paragraph briefly reviews the literature on the relationship between foreign labour and productivity. 

Section 3 describes the data. Section 4 presents the methodological approach to compute TFP. Section 

5 presents and discusses the TFP estimation results. Section 6 evaluates then impact of foreign 

workers over estimated TFP through regression analysis. Section 7 concludes.

Current research on migration focuses primarily on macroeconomic-level impacts. Limited 

microeconomic studies on individual firm productivity are hampered by data scarcity and often yield 

mixed results. Macroeconomic theory diverges on the impact of immigration on productivity. The 

neoclassical Solow (1957) model predicts decreased productivity due to labour supply exceeding 

capital stock. Conversely, endogenous growth models by Romer (1990) and Lucas (1988) suggest 

increased productivity from workforce growth and human capital returns. Additionally, immigration's 

positive influence on savings and reduction in dependency ratio could lead to higher productivity 

growth rates (Boubtane et al. 2016). Crucially, human capital contributions from immigrants balance 

potential drawbacks of population growth: As shown in the Solow model, increased human capital 

from immigrants counteracts, to some extent, the dilution effect on per capita capital. Viewed as 

heterogeneous labour supply additions, immigrants act as differentiated production function inputs, 

with education level as the key differentiator (Peri 2016). A further consideration concerns the 

indirect effects when immigrants trigger reactions by native workers and firms to changes in the 

labour supply; Peri (2016) defined such mechanisms as ‘margins of adjustment’. On one hand, native 

workers modify their education strategies, usually by extending the duration of their studies and 

opting for different subjects, as a reaction strategy to new immigrant workers who typically have 

lower educational levels and are deployed primarily in manual-labour jobs. Thus, the competition 

between native and foreign workers diminishes. On the other hand, firms also modify their choices 

in relation to the features of the available labour force, such as by shifting to different operative 

technologies according to the changing features and skills of the workforce. These adjustments allow 

for an increase in the productivity of the more abundant production factor. This point is illustrated in 

Dustmann et al. (2008), who demonstrate how an increase in the low-skilled labour supply can foster 

capital accumulation and shift the output mix towards the production of goods that use unskilled 

workers more intensively, as predicted by the Rybczynski (1955) effect. The endogenous selection 

of technologies that more intensively use unskilled labour – a kind of directed technical change – has 



been highlighted by Acemoglu (2002). Bettin et al. (2014) found that the output elasticity of foreign 

labour is rather small, and that extra-EU migrants especially contribute to output in low-skill-

intensive sectors, thus favouring, caeteris paribus, an increasing weight of these activities in the 

Italian manufacturing output. Immigration's ‘productive externalities’ include increased density of 

economic activity and related benefits in urban areas. Additionally, diverse nationalities foster the 

exchange of ideas, goods and services, thus enhancing productivity. Immigrant workers' mobility, 

coupled with their acquired skills and diverse experiences, further contributes to firm growth and 

innovation (Gidehag and Lodefalk 2016). Kangasniemi et al. (2012) evaluated the impact of migrant 

labour on GDP growth and labour productivity in the U.K. and Spain, finding that although the impact 

on gross value added is positive, the impact on overall labour productivity in both countries is 

negative. Spain's results may be influenced by its more recent experience with large-scale 

immigration compared to the UK's established and longstanding immigration patterns. Different 

results were reached by Smith (2018), who reported that in the U.K., an increased migrant share in 

the region where firms operate is correlated with higher productivity. A few studies have tackled the 

effects of immigration on micro-level productivity, producing heterogeneous results (OECD 2018). 

Some studies have found positive effects of either the dimension or the heterogeneity of the immigrant 

group in the local area or firm (Mitaritonna et al. 2017; Peri 2012; Trax et al. 2015), whereas others 

find negligible (Ortega and Peri 2009) or even negative effects (Ortega and Peri 2014) and differences 

by sector (Paserman 2013). In the U.S., Peri (2012) found that immigration has a strong and positive 

association with TFP and a negative association with the high skill bias of production technologies. 

Also in the U.S., Peri and Sparber (2009) found that the difference in skills between native and 

immigrants workers triggers increases in wages for native workers shifting to more skilled tasks. By 

contrast, a study of the Federal Reserve, conducted by Quispe-Agnoli and Zavodny (2002) for the 

U.S. manufacturing sector at the state level, indicated that changes in the labour supply due to 

immigration appear to lower labour productivity in both the low- and high-skilled sectors. As for 

service-producing firms in the U.K., Ottaviano et al. (2018) found that immigrants increase overall 

productivity, whereas Kangasniemi et al. (2012) found that immigration in the U.K. exerts a negative 

but negligible contribution on labour productivity. Using micro-level data for French manufacturing 

firms, Mitaritonna et al. (2017) showed that a supply-driven increase in foreign-born workers in a 

department increases the productivity of firms in that department at all percentiles of the distribution, 

and that the effect is significantly stronger for firms with an initially zero level of foreign employment. 

Mayda et al. (2023) found that in the U.S., large negative effects on firm growth in terms of 

employment, sales and profits resulted from a restriction in employers’ ability to hire the specific 

foreign skilled workers they desire. Research from other countries have reached conflicting results. 



Examining firm and individual data across sectors in Barcelona and Madrid, Nicodemo found a 

negative impact of immigration on productivity in Spain (Nicodemo, 2013). Education and 

occupation positively affect productivity, whereas contract type (permanent, public or full-time) 

shows no association. This aligns with Kangasniemi et al. (2012), who similarly reported a negative 

contribution of immigration to Spanish labour productivity growth. The adoption of new technologies 

and innovation can also lead to productivity gains from immigration, as found for Israel (Gandal et 

al. 2004) and as highlighted for the case of immigration in the U.S., where manufacturing automation 

complements middle-skilled workers more than low-skill workers (Lewis 2011). Studies of the 

granting of work permits to immigrants and their impact on innovation and productivity have 

produced mixed results as well. Gosh et al. (2014) found a positive correlation between a decrease in 

permits and productivity at firms that usually hire large numbers of qualified foreign workers, 

whereas Doran et al. (2014) found no effect from lesser intakes of qualified foreign immigrants on 

innovation among selected firms. Ismail (2015) found that for the case of Malaysia, skilled foreign 

workers do not contribute significantly to labour productivity, whereas unskilled and semiskilled 

foreign workers have a significant and negative impact on labour productivity. In Italy, research on 

immigration's impact on productivity is limited. De Arcangelis et al. (2015) explored this at the 

provincial level, finding that a higher share of immigrants adds more value added in manufacturing 

than in services. Brunello et al. (2020) examined the effect of immigration on manufacturing firms' 

profits, costs, capital stock and TFP, utilizing variations in local immigrant supply over time; they 

found no significant impact on TFP. A recent contribution at the national level by Vittori et al. (2023) 

found that an increase in the share of extra-EU workers leads to a decline in labour productivity, but 

the decline differs between firms located in centre-north regions and those in southern regions. 

Foreign immigration in Emilia-Romagna has become a well-established demographic feature. Figure 

1 illustrates the temporal dynamics of both the region's foreign population percentage (2008–2015) 

and the percentage of foreign workers captured within the SIL-ER database. Notably, the observed 

convergence between these two series suggests two potential explanations: (1) the arrival of non-

working family members to reunite with foreign workers already present in Emilia-Romagna, or (2) 

an increasing trend of undocumented foreign workers engaging in informal employment and thereby 

eluding official administrative records.



–

Emilia-Romagna's foreign population hails primarily from Romania, Morocco and Albania (Regione 

Emilia-Romagna 2022), mirroring a trend prevalent across most Italian regions. A noteworthy 

exogenous shock to foreign labour supply occurred pre-2008 with the 2007 European Union 

enlargement to encompass Romania and Bulgaria. This event triggered a significant 15% increase in 

Emilia-Romagna's foreign residents between 2007 and 2009, followed by continued growth until 

2013 and stabilizing thereafter. The EU enlargement holds significant historical importance for Italian 

immigration, considering that Romanian immigrants now constitute approximately one-quarter of all 

foreign residents in Italy (2024) and have enjoyed facilitated mobility since Romania's EU accession.  

Emilia-Romagna's SIL-ER database constitutes a proprietary collection of mandatory firm-level 

labour contract communications within the region, encompassing new contracts, extensions, 

transformations and cessations.  It offers robust analytical capabilities for labour force trends and 

dynamics, preceding the availability of nationally processed data; the database captures virtually all 



individuals  active in the region's dependent labour market, thus enabling longitudinal tracking of 

individual work experiences from entry to exit. Consequently, researchers can examine the 

correlations between diverse characteristics like age, education, citizenship and industry with 

contractual parameters such as duration and type. Furthermore, the database facilitates firm-level 

analysis, which enables researchers to examine worker movements (e.g. hiring, termination, contract 

transformations) within a specified timeframe, considering various individual characteristics as 

previously described, all linked to the firm's unique tax code.  Significantly, the SIL-ER database 

offers the distinct advantage of capturing workdays performed by high-skilled workers, thereby 

providing an indirect but valuable proxy for the firm's overall employee skill level.  This approach 

permits the identification of firms actively influencing labour market dynamics, and additionally 

facilitates their classification based on location and industry. The corresponding firm-level financial 

data comes from the AIDA database by Bureau Van Dijk and represents all active firms in Emilia 

Romagna with available financial data for 2015, for all sectors of economic activity except banking 

and the public sector. We merged the SIL-ER database with the AIDA data and obtained a final 

matched sample of 69,609 firms observed in the 2008–2015 period.  Descriptive statistics of the 

matched SIL-ER – AIDA database are reported in Table 1.  Our sample exhibits an average share of 

13% of foreign workers and an average share of 43% of workdays performed by high-skilled workers. 

Whereas the share of foreign workers is effectively constant from 2008 to 2015, the high-skilled 

workdays increase from 2008 to 2015 (Figure 7 in the Appendix). Among the industrial sectors, 18% 

of firms belong to the KIA group and only a small percentage are involved in international activities.

–



Table 1. SIL-ER – AIDA descriptive statistics (2015)

Source: SIL-ER – AIDA

The majority of firms operate within non-KIA sectors, and a significant disparity exists in the 

prevalence of foreign workers across sectors, with 91% of firms employing foreign workers 

belonging to the non-KIA sector. Conversely, only 9% of firms within the KIA sector utilize foreign 

labour. Table 2 reports firms’ distribution, displaying the breakdown of firms with and without 

foreign workers in both KIA and non-KIA sectors for the year 2015.

Table 2. Firms by KIA sector and foreign worker presence (2015)

Source: SIL-ER – AIDA

Foreign workers in the region are mainly concentrated in hotels and restaurants (26.6%), construction 

sites (18.5%) and water management utilities (16.6%); information and communication services 

(3.1%) and finance and insurance (2.3%) account for the smallest shares (see Table 3). Most female 

foreign workers are employed as caregivers, housemaids and in hotels and restaurants, whereas male 

workers concentrate in agriculture and construction activities (Regione Emilia-Romagna 2022)



Source: SIL-ER – AIDA database

Our analysis reveals a significant disparity in skill distribution between foreign and national workers. 

As depicted in Figure 2, more than 50% of foreign workers fall within the low-skilled category, 

whereas this applies to only 25% of national workers, indicating a marked concentration of foreign 

workers in low-skilled occupations.

Figure 2. Skill composition of Emilia-Romagna workforce, 2008

Source: own elaboration from the SIL-ER database

–
– –

of the skill level but cannot observe the individual worker’s skill level.



Integrating the insights from Figure 2 with the observed rise in high-skilled workdays (see Appendix) 

suggests a compelling interpretation. Considering the documented prevalence of low-skilled foreign 

workers, the growth in high-skilled workdays may be attributable to an increase in the number of 

high-skilled Italian employees. This phenomenon could be a result of (1) advancements in educational 

attainment among the Italian workforce and (2) the previously discussed substitution mechanism, 

where low-skilled foreign workers fill vacancies left by upskilled Italian individuals.

–

The impact of foreign labour over TFP is evaluated through a procedure in two steps (Smarzynska 

Javorcik 2004; Smith 2018; Devicienti et al. 2018; Mariotti et al. 2013; Brunello et al. 2020). In the 

first step, to determine each firm's annual TFP, we eliminate the influence of labour and capital inputs 

on output using AIDA data. In the second step, we analyse the productivity impact of foreign work 

matching estimated TFP with indicators of foreign labour from the SIL-ER database. Estimating TFP 

is fundamental in empirical research, capturing unobserved factors influencing output beyond capital 

and labour. It serves as a firm-level efficiency metric, reflecting residual output growth after 

accounting for contributions from explicitly measured production factors (i.e. labour, capital, 

materials) within the given production technology (potentially more advanced in KIA sectors). 

Among the most widely used estimation methods in TFP literature are OLS, fixed effects, Olley and 

Pakes (OP 1996), Levinsohn and Petrin (LP 2003), and Ackerberg et al. (2015). The OLS 

methodology was excluded due to concerns about potential bias for shocks affecting both TFP and 

inputs. For instance, a firm introducing an innovation would likely increase the use of capital and 

labour. The fixed effects method implies that there are time-invariant idiosyncratic effects, potentially 

identifying firm-level TFP. The Olley and Pakes method usually applies if some firms exit the market, 

whereas we required that all firms be active at the moment of extraction. Moreover, investment – the 

variable used as a proxy for productivity shocks – tends to be ‘lumpy’ (Petrin et al. 2004) and is often 

negative, such that taking logarithms ultimately provides a very large number of missing values. 

Levinsohn and Petrin (2003) build on Olley and Pakes (1996) by suggesting that material inputs may 

be a better proxy for the firm’s reaction to productivity shocks than investment and use intermediate 

inputs by the firm as a proxy for TFP. Ackerberg et al. (2015) further refine the previous estimator to 

resolve some functional dependence issues. Wooldridge (2009) proposes a novel estimation setting, 

showing how to obtain a Levinsohn and Petrin estimator within a system GMM econometric 

framework, which can be estimated in a single step, and shows the appropriate moment conditions 



(Rovigatti and Mollisi 2017). A number of previous empirical studies (Smarzynska Javorcik 2004; 

Smith 2018; Devicienti et al. 2018; Mariotti et al. 2013; Brunello et al. 2020) adopt a two-step 

procedure, first estimating total factor productivity (𝑇ܨ ௜ܲ௧ for each firm i at time t) to be used as the 

dependent variable in the next step. The estimated TFP is then regressed over various variables, to 

measure their marginal effect on firms’ performance. Among these variables we find, for instance, 

the presence of foreign and backward linkages with multinational firms, or the proportion of part-

time workers among all workers (Devicienti et al. 2018; Mariotti et al. 2013). The issue with the 

standard OP and LP estimators is that they are implemented under the identifying crucial assumption 

that the unobserved log-TFP (commonly defined as ߱) is an exogenous first-order Markov process, 

from where it holds that: ߱௜௧ =  ݃(߱௜௧−1) + ,௜௧ߦ                   (1)

where the idiosyncratic shock to productivity at time t (i.e. ߦ௜௧) does not affect the choice of the level 

of state variables, but only that of free variables. Therefore, ߦ௜௧  is uncorrelated to the 

contemporaneous value of the state and to all the lagged values of the free and state variables. This 

forms the basis for the identification of the capital coefficient in a final stage of the OP/LP procedure 

and must be correct to obtain valid estimates of ߱. The problem arises in case of endogeneity of ߱, 

because foreign workers may be attracted by top-performing firms or sectors; therefore, the estimates 

will be biased. This problem has been underlined by, for example, Doraszelski and Jaumandreu 

(2013), who account for R&D expenditure in estimating ߱, and De Loecker (2007; 2013), who uses 

lagged export quotas as drivers of productivity dynamics while estimating TFP in the case of 

innovative and exporting firms. In addition, Konings and Vanormelingen (2015) have evaluated the 

impact of workforce training on both output and productivity. If foreign workers’ presence is 

endogenous in our set-up (for various reasons that we will discuss below), the TFP estimation must 

permit a structure of ߱ that allows for the presence of an endogenous variable, in order to obtain 

unbiased estimates. If any variable ܽ௜௧ influences productivity level at time t, the law of motion (1) 

should read as ߱௜௧ =  ݃(߱௜௧−1, ܽ௜௧−1) + ௜௧ߦ                                        (2)

(i.e. ߱௜௧ follows a first-order Markov chain process and ݃(∙) is a nonparametric function of ߱௜௧−1 and ܽ௜௧−1). This model is able to capture productivity changes conditional on the level of the endogenous 

variable; that is, it accounts for firms updating their expectation of the productivity level and adjusting 

their investment based on the optimal level of the endogenous variable. Given the potential 

endogeneity bias, the choice of the ܽ௜௧ variable represents the fulcrum of our analysis, as using an 



instrument for foreign labour in the region allows for readily measuring the impact of foreign labour 

on TFP by contrasting at the same time the endogeneity issue. If we allow for a standard Cobb–

Douglas to be our production function

௜ܻ௧ = ௜௧ఈೖܭ௜௧ఈ೗ܮ௜௧ܣ ,                                        (3)

where ௜ܻ௧  is the output, and ܮ௜௧ఈ೗   and ܭ௜௧ఈೖ   represent labour and capital employed in the production 

process by firm i observed at time (year) t, the term ܣ௜௧ is TFP, which simultaneously increases the 

marginal productivity of both inputs. Heterogeneity in TFP can stem from diverse firm-level factors, 

including organizational strategies, access to privileged inputs or markets, and locational advantages. 

Additionally, the nationality mix of the workforce and potential skill/nationality complementarity or 

substitution due to the presence of low-skilled foreign workers may influence TFP. Foreign labour 

influences firms’ performance through diverse channels. One direct effect stems from 

complementarity with national labour. As low-skilled and high-skilled workers reallocate across 

firms and sectors, this complementarity can enhance overall productivity (Mitaritonna et al. 2017). 

An indirect effect arises through externalities generated by foreign labour clustering in specific areas 

due to pre-existing networks; this clustering can impact surrounding firms positively or negatively 

depending on various factors (Card 2001; Altonji and Card 1991). Taking logarithms of (3), we obtain 

a standard empirical specification:݈݊ ௜ܻ௧ = ௜௧ܮ݈݊ߙ  + ௜௧ܭ݈݊ߚ  + ,௜௧ݑ                                       (4)

where the estimated residual of the equation ݑ௜௧  incorporates both an idiosyncratic output shock 

distributed as white noise, ߝ௜௧, and the unobservable productivity or technical efficiency (i.e. the TFP 

of firm i at time t, ߱௜௧). To consider the several variables that affect the performance of the firm and 

deal with the endogeneity bias, in the empirical specification we include – together with labour and 

capital, as control variables ܺ – the age of the firm and the unemployment rate at the provincial level 

of the firm at time t. The empirical specification is, therefore:

݈݊ ௜ܻ௧ = ௜௧ܮ݈݊ߙ  + ௜௧ܭ݈݊ߚ  + ܺߛ + ௜௧ݑ                                         (5)

with ܺ = ௜௧݁݃ܣ0ߴ  + ௧ݐ݊݁݉ݕ݋݈݌1ܷ݊݁݉ߴ + ௜௧ߝ  + ߱௜௧          (6)

The relationship between TFP and firm age is a complex one, with the existing literature presenting 

diverse and sometimes contradictory findings. Older firms may have accumulated knowledge, 



experience, and established routines that contribute to higher TFP; they also may have overcome 

initial challenges and inefficiencies, leading to improved performance over time. Furthermore, a 

selection effect may be at work, because more efficient firms may survive longer, thus resulting in a 

positive correlation between age and TFP. On the negative side, older firms may become rigid and 

resistant to change, thus hindering innovation and TFP growth; also, legacy systems and entrenched 

practices may lead to inefficiencies. Firms may struggle to adapt to evolving technologies and market 

demands (Hannan and Freeman, 1984). The relationship could also be non-linear: TFP could initially 

increase with age due to learning and experience, but eventually decline as inertia and rigidity take 

hold (Coad et al. 2018). The unemployment variable controls for the economic cycle and proxies for 

local labour demand: An increase in the unemployment rate reduces workers bargaining power 

(Shapiro and Stiglitz 1984) and is associated with poorer businesses outcomes (Bosco and Valeriani, 

2023). The instrument we devised to control for potential endogeneity  (i.e. the ܽ௜௧ variable in (2)) 

is modelled as a ‘shift-share’  formulation inspired by Mitaritonna et al. (2017) and Vittori et al. 

(2023) and considers the number of pre-existing immigrants in the nine provinces of Emilia-Romagna, 

taking into consideration an exogenous policy shock that characterized Italy before 2008: the 2002 

Bossi-Fini law, which introduced the obligation for an extra-EU immigrant to have a contract of 

dependent employment to obtain a residence permit. With respect to the study of Mitaritonna et al. 

(2007), we observe foreign workers at firm level and not at the departmental level; with respect to the 

study of Vittori et al. (2023), we do not have survey data for three years, but rather yearly 

observational administrative data at firm level for the entire 2008–2015 time span. Referring to 2002 

as ‘benchmark year’, we computed ݉݉ܫଓ̂ ௣,௧ as follows:

ଓ̂݉݉ܫ ௣,௧ = ாோ,௧݅݉݉ܫ ∙ , ாோ,2002݅݉݉ܫ௣,2002݅݉݉ܫ          (7)

where ݅݉݉ܫாோ,௧  is the number of immigrants in the whole Emilia-Romagna region at time t, ݅݉݉ܫ௣,2002  is the number of immigrants in the province p in 2002, and ݅݉݉ܫாோ,2002  is the total 

number of immigrants in the Emilia-Romagna region in 2002. Because the law represents a 

cornerstone in the management of migration flows, and dates back to six years before our observation 



period, it could have worked as a facilitator of legal migration flows, helping to create enclaves at 

local level. The expression in (7) is based on official ISTAT data.   The instrument is included 

together with the state variable in the estimation, while its lagged value controls for endogeneity 

(Rovigatti and Mollisi 2018).

We estimated TFP through the LP methodology, with and without the enclave instrument for the 

endogeneity-adjusted estimation of ߱௜௧ , as elaborated by Rovigatti and Mollisi (2018). Figure 3 

illustrates the difference in average TFP estimates   for firms with and without foreign workers. 

(Estimation tables are reported in the Appendix, Table 8). Firm-level TFP decreases between 2008 

and 2015. The left-hand panel of Figure 3 depicts TFP estimation with the endogenous correction 

(END), while the right-hand panel depicts the PLAIN version of the TFP estimation, without 

correction. To assess the robustness of these results, we also performed an LP TFP estimation without 

controls and without the instrument (7) among the state variables and obtained a pattern similar to 

our PLAIN estimation. The employed endogeneity correction results in a reversal of estimated TFP 

levels between firms with and without foreign workers. Surprisingly, although this implies the 

potential existence of an ‘enclave effect’, the observed impact on TFP is negative. This preliminary 

finding aligns with the distribution in Figure 2 concerning skill levels. Assuming that foreign workers 

within these firms exhibit lower average skill levels compared to their domestic counterparts, and that 

their recruitment stems from an enclave effect driven by established immigrant networks within the 

same provinces, their arrival may have contributed to a decline in average TFP. This decline could 

be associated with either a scarcity of available, more highly skilled domestic workers, or to cost-

saving strategies implemented by the firms. However, it is crucial to acknowledge that these firms 

may harbour other sources of inefficiency unrelated to a preference for lower-cost, less-skilled foreign 

workers, thereby contributing to their observed lower TFP.



Figure 3. Average estimated TFP by foreign worker presence, 2008–2015

      
                                                                    Without foreign workers                                              With foreign workers

Source: own estimates

A sectoral breakdown enables the assessment of how the presence of foreign workers is associated 

with overall TFP reported in Figure 3. Figure 4 reports the TFP estimates for KIA/non-KIA sectors,  

whereas Figure 5 reports the detailed two-digit NACE sectors’ TFP estimates. 

Figure 4. Average estimated TFP by KIA sectors and foreign worker presence, 2008–2015

  
                                                                    Without foreign workers                                              With foreign workers

Source: own estimates

The disaggregation by KIA sectors aligns with the broader findings of Figure 3. Within non-KIA 

sectors, firms employing only domestic workers consistently exhibit higher TFP than those 

employing foreign workers during the 2009–2015 period. Interestingly, the magnitude of this 

disparity is amplified within KIA sectors. Firms without foreign workers boast an average TFP 

advantage of 0.16 over those employing foreign workers, whereas the same differential in non-KIA 



sectors amounts to only 0.03. One potential interpretation posits that KIA firms actively reshape the 

labour market, strategically hiring foreign workers while simultaneously redeploying higher-skilled 

domestic workers into roles demanding greater expertise. This dynamic, as suggested by Devadas 

(2017), can contribute to enhanced production efficiency. Additionally, the inter-panel comparison 

reveals a generally higher average TFP within KIA sectors compared to their non-KIA counterparts.

Figure 5. Average estimated TFP by NACE sectors and foreign worker presence, 2008–2015

    Years from 2009 to 2015.                                                  Without foreign workers                                                 With foreign workers

Source: own estimates

Figure 5 reports 16 two-digit NACE sectors, where only in the case of manufacturing and wholesale 

trade do firms employing foreign workers always have higher TFP than firms employing only 

domestic workers. The manufacturing sector encompasses a diversified array of production activities, 

ranging from agri-food and textiles to chemicals, machinery and furniture. This sector is characterized 



by the presence of numerous traditional industries lacking significant economies of scale, often 

comprising small and medium-sized enterprises. Conversely, the wholesale and retail trade sector 

encompasses service-oriented businesses competing directly with global giants. This competitive 

landscape may have incentivized firms within this sector to adopt cost-saving strategies, potentially 

including the recruitment of low-skilled and low-cost foreign labour to maintain economic viability. 

Significantly, the disparity in TFP between firms employing only domestic workers and those 

employing foreign labour is especially pronounced within most service sectors, including finance, 

real estate and professional services. Furthermore, this disparity exhibits no discernible trend of 

narrowing over time. This phenomenon may indicate a transformation in the skillset of domestic 

workers. As suggested by Ottaviano et al. (2018), the substitution of low-skilled tasks by foreign 

labour may enable domestic workers to transition into occupations in different sectors or requiring 

higher skill levels. Comparative analysis of Table 3 and Figure 5 reveals several key insights. The 

sector with the highest percentage of foreign workers – hotels and restaurants – is a low-TFP sector 

with a widening divide between firms with and without foreign workers; the latter perform better in 

the 2009–2015 time lapse. The tourism industry in Emilia-Romagna has faced increasing competition 

from alternative destinations in recent years. However, it has remained competitive by offering low-

cost options, despite its outdated infrastructure and traditional tourist offerings. Few sectors (i.e. 

finance and insurance and real estate) have higher TFP than the rest, and the TFP gap is widening 

between firms employing foreign workers and those employing only domestic workers. The initial 

interpretation suggested by this evidence prioritizes industry structure over the presence of foreign 

workers. This interpretation is supported by the significant performance disparities observed across 

sectors. These disparities likely stem from inherent characteristics such as: (1) being 

traditional/mature sectors lacking economies of scale, (2) operating in industries with significant 

economies of scale, or (3) exhibiting high sensitivity to the business cycle, as exemplified by the 

construction sector. Previous analyses count only the presence of foreign employees in the workforce, 

rather than the effective number of foreign workers. Instead, Figure 6 presents the detail of the 

effective weight of foreign workers across firms. Once again, our findings indicate that firms 

employing only domestic workers consistently exhibit higher TFP compared to those employing 

foreign labour. Interestingly, a downward trend in TFP emerges from 2012 onwards for firms whose 

foreign worker share exceeds 25%. Further analysis, examining the relative proportion of foreign 

workers to the total workforce in relation to TFP, indicates a weak negative correlation (-0.08). This 

aligns with the observations of Mitaritonna et al. (2017), who report a similar negative correlation for 

French firms (p. 69).



Figure 6. Average TFP and increasing percentages of foreign workers.

Source: own estimates

Our data reveal an inverse relationship between TFP and exporting activity: Firms engaged in 

exporting show declining TFP over time. Additionally, exporting firms employing foreign labour 

consistently demonstrate lower TFP compared to those employing only domestic workers. This 

contradicts findings by Andrews et al. (2017) and Hatzigeorgiou and Lodefalk (2016), who reported 

a positive association between the proportion of foreign workers and exporting. However, firms 

hosting foreign capital (indicating inward foreign direct investment) boast higher TFP compared to 

exclusively domestic firms. This pattern extends to domestic firms investing abroad and those 

participating in both inward foreign direct investment and outward foreign direct investment. 

Remarkably, these three categories of firms also employ a higher share of foreign workers compared 

to completely domestic firms. The SIL-ER – AIDA database offers valuable information for 

exploring the hypothesis that evolving skill requirements within occupational positions could be 

driving a shift of more skilled workers towards higher-paying jobs or tasks, with less-skilled foreign 

workers subsequently filling the vacated positions. However, although the database provides data on 

high-skilled workers by firm and year, it does not allow for disaggregating high-skilled workers and 

foreign workers within the same category 

. 



–

Source: own elaboration 

Ottaviano et al. (2018). 

As the weight of foreign workers increases, the weight of high-skilled workers decreases, hinting for 

a replacement of vacant less-skilled jobs by less-skilled workers. To match the industry-based 

correlations with the previous analysis, we computed the separate correlations for the Figure 5 NACE 

sectors and for the Figure 4 KIA sectors (see Table 4).

Table 4. Correlation between percentages of foreign workers and high-skilled workers

Source: own elaboration 



correlation, we may suppose that for these specific sectors there’s 

–

𝑇ܨ పܲ௧̂ = ߙ  + ܨߚ  ௜ܹ௧ + ܪߛ   ௜ܵ௧ + ߴ  ௜ܺ௧ + ݐݏߣ + ݐ݌ߤ ௜௧ݑ +          (8)𝑇ܨ పܲ௧̂ ܨ ௜ܹ௧
over the firm’s total number of employees ܪ ௜ܵ௧ 

the firm’s total number of employees; ௜ܺ௧
 ௜௧, capturing the difference between each firm’s revenue at time݁ܿ݊ܽݐݏ݅ܦ
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in that an improvement in the workers’ 



– training that is likely to improve firms’ performance, 

distance variable captures firms’ heterogeneity with respect to the 

individual firm’s sales from the 

–

–
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workers’
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– – exhibit higher estimated TFP than solely domestic 

firms, and those employing foreign workers always have higher TFP than those employing only 

national workers; however, the relatively small number of firms for which internationality 

information was available did not permit the inclusion of these variables in the estimates. It would 

appear that a further polarization of competencies across firms is at work, with respect to foreign 

labour. Less knowledge-intensive firms may be turning to low-skilled foreign labour in a bid to 

survive and adapt to the changing context. From a policy perspective, for distressed firms 

experiencing demand shortages and cyclical downturns, facilitating the influx of lower-cost, low-

skilled labour (often composed of foreign workers) may offer a temporary buffer against economic 

fluctuations. However, such a strategy entails the potential downside of exacerbating labour market 

segmentation, creating distinct strata between low-skilled foreign workers and their domestic 

counterparts. It is important to acknowledge that our analysis excludes an important issue: the 

potential impact on low-skilled domestic workers who lack the capacity to reallocate or retrain 

themselves. This transformation could have undesirable consequences, potentially leading to an 

increase in the gig economy workforce or, more concerningly, a decline in overall labour force 

participation. Such outcomes may arise from the inability of certain individuals to adapt to changing 

economic demands, potentially necessitating increased reliance on public support structures. To 

ensure sustainable output growth and enhanced competitiveness in the long run, policymakers should 

prioritize investments in high-level education and training for both domestic and foreign workforces. 

Additionally, a focus on aligning wages with demonstrably improved and elevated productivity could 

incentivize investment in human capital and contribute to a more dynamic and resilient economy.
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