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Firm’s level labour intensity in Italy 
after the Great Recession 

 

Enrico D’Elia 

 and Alessandra Righi ** 

Abstract 

A special qualitative questionnaire attached to the Business Surveys carried on in February 

2016 by Istat sheds some light on the labour demand after the Great Recession, also related to 

the output perspectives, the utilized productive capacity and the specific conditions and 

strategies of the firms. An ordered logit model is used to analyse the characteristics of the firms 

with different levels of employment response to a 10% permanent output increase. The first 

result is that the employment elasticity to output lies only between 0.10 and 0.25, with little 

differences by sector and firm’s size. It could be a sign that labour intensity of output is low and 

possibly reducing (and that productivity is increasing as well), or that jobs are created mainly by 

newborn firms (necessarily underrepresented in the survey sample). The estimated models also 

support the relevance of thresholds in firm’s behavior. For instance, capacity utilization and 

firm’s size apparently raise employment only if the former exceeds 80%-90% and the latter 50 

employed persons. However, the heterogeneity among firms’ labour intensity remains huge 

even after controlling for many firm’s specific factors. It follows that one-size-fits-all incentives 

are expectedly inefficient. 

 
JEL Classification: D22, J23. 
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1 INTRODUCTION 

During the Great Recession employment fell by 1.1 million units (-4.6% from April 2008 

peak to September 2013 lowest) in Italy and only since the second half of 2014 the number of 

employees has kept on recovering. Almost the same happened in other European countries. 

Expectedly, the Italian labour market and the industrial structure had an important change 

during these years. In addition, the technical progress is making most low and medium qualified 

jobs almost redundant, as noticed by Acemoglu and Autor (2011) among the others. In fact, the 

OECD (2015) noticed that the historical relationships between output and employment growth 

likely worsened in the last few years. It follows that even the ongoing recovery could be 

ultimately another jobless recovery. 

In order to test the entrepreneurs attitude toward expanding the workforce in line with the 

output, the National Statistical Institute of Italy (Istat) included a special question in an ad hoc 

module linked to the February 2016 Business Survey on Manufacturing and Services. The 

question was: “If your output permanently increases by 10%, how much should you increase 

your workforce?” The first result of the survey is that the elasticity of employment to output lies 

between 0.10 and 0.25 on average, depending on the quantification procedure. This value is 

quite lower than the 0.5 elasticity usually assumed or estimated in most macro-econometric 

models, recently confirmed by European Central Bank (2016) also after the Great Recession, 

andthe evidence reported by Mourre (2004), but not so different from the values reported in the 

extensive international surveys by Kapsos (2005) and Crivelli et al. (2012) for the last decades. 

Many factors may have influenced our estimation. The first one is that the survey necessarily 

collected opinions on an hypothetical and less probable event, rather than the actual hiring 

decisions of the entrepreneurs. The second influential factor is the timing of the survey, that was 

carried out just after the reduction of  very generous fiscal incentives to hiring.  

This evidence supports the view that the Great Recession did not change significantly the 

long run slowdown of the labour intensity of production. However, the low average elasticity of 

labour to output likely derives from a large heterogeneity among the firms. If this is the case, a 

deeper understanding of the future trends of employment in Italy requires an analysis of the 

factors that likely motivated the answers of the respondents. To do so, the traditional 

macroeconomic approach to the analysis of labour demand must be integrated with some 

subjective factors that are arguably very relevant at firm’s level.  

In most macro-economic models the size of workforce is explained as a function of 

available labour force under some assumptions about the sustainable rate of unemployment, 

the substitution ratio between leisure and work, and the dynamics of national unit labour cost 

compared to international prices. Other ingredients of the typical employment block of macro-

econometric models are adjustment costs, the market regulation, the collective bargaining 

process and the mismatch between supply and demand of labour. 

At firm’s level, labour demand is mainly driven by demand and technology, that allows only 

a limited substitution between the use of physical capital and human work also in the medium 

term, even for substantial changes in the cost of labour. Notably, the latter trade-off is 

expectedly much smaller than the trade-off observed at the macro-level, since hardly the 

production factors, including the employees, can be quickly reallocated among different 
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branches of activity within the same firm. In fact, a large percentage of actual employment 

changes comes from newborn firms, as argued even recently by Haltiwanger, et al. (2013). In 

addition, while at the macro-level the adjustment costs of reallocation are small compared to 

total output, within a firm search and training of new staff may be very expensive. What is more, 

firm’s growth (or decline) seldom follows a quasi-continuous sequence of small changes of staff 

and equipment. Contrarily, Coad (2009) and Nilsen and Schiantarelli (2003), among the others, 

report international evidence that firm’s size usually “leaps” over the time discontinuously, 

generating peaks of investment and employment that can be almost invisible at macro-

economic level, as argued by Fahr and Yao (2009). It follows that firm’s level labour demand is 

expectedly much more volatile than at macro level and apparently does not depend on some 

factors relevant at the economy level, e.g.: unemployment, propensity to work and collective 

bargaining. At variance, the decisions of firms largely depend on many idiosyncratic shocks 

tending to nullify at the aggregate level, but determine occasional jumps at firm’s level.  

Unfortunately, most of the firm’s specific factors that influence labour demand cannot be 

observed directly, since they have to do with the general preferences of the entrepreneurs, his 

expectations and strategy. Such factors are intrinsically qualitative factors, hard to be measured 

within the standard statistical surveys, thus some piece of information can be indirectly 

deducted from the answers given by the entrepreneurs to other questions included in the 

Harmonised Business Survey, and particularly in the questionnaires collected in January and 

February 2016. The main aim and novelty of this paper is to shed some light on the distribution 

of employment elasticity to output among the Italian firms after the Great Recession exploiting 

for the first time this piece of information collected by Istat.  

The rest of this paper is organized as follows. In the next section some theory on labour 

demand is presented, together with the database used and the main descriptive findings 

derived from the survey. The heterogeneity among the firm’s answers is apparent even from a 

pure qualitative analysis, but it can be fully understood only relating the firm’s decisions about 

employment to the general firm’s conditions, preferences and strategies, by using a multivariate 

approach. Since the data collected within the business surveys are qualitative data, the Section 

3 briefly introduces the ordered logit models that were used to evaluate the marginal effect of 

each firm’s level explanatory factor on the declared elasticity of workforce to output. The same 

Section reports and discusses the main results of the estimates, providing both the results of 

the estimation on the full sample of firms and some sectorial evidence. However, the pure 

episodic nature of the questions on labour demand and the lack of most structural information 

on the respondents make the results of estimation hard to be interpreted as causal relationships. 

Some concluding remarks, also including some policy recommendations, close the paper. 
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2 LABOUR INTENSITY: SOME THEORY, NEW DATA AND STYLIZED 

FACTS ABOUT ITALY 

Standard textbook models of labour demand discuss the employers' decisions regarding the 

quantity of labour to be used in production and its changes in response to marginal changes in 

product demand and factor prices. This approach directly derives from the production theory, so 

that labour demand is typically described as a derived demand function, augmented to take into 

account the specific nature of the labour. 

In its simplest version, the labour demand is derived for a representative firm that is profit 

maximizing (or cost minimizing) and adjusts the quantity of the labour input used in production 

at no cost. Within this simplified framework, conditional and unconditional demand functions 

solve an optimization problem which requires the specification of a production function, that 

must be strictly increasing and strictly concave respect to every input. The preferred functional 

forms in empirical work are the Cobb-Douglas, the CES and the translog functions. For instance, 

in the usual Cobb-Douglas function with constant return of scale and a wage share close to 0.65 

(as commonly assumed), the derived labour elasticity to output ranges approximately from 0 to 

0.5 as the capital to output ratio decreases from 3 to 2. 

Nevertheless, Hamermesh (1993) warns on the risk that this elasticity is flawed by the 

complementarity between capital and skill of workers, that can produce biased estimates of the 

employment to output elasticity. More generally, the heterogeneity of workers (by skills, social 

conditions, etc.) should be considered in deriving the labour demand from a maximization 

problem based on a production function. Also the hypothesis that only one representative firm 

can be considered has been criticized. In fact, Malchow-Muller (2009) point out that labour 

demand is strongly firm-specific and only employer-employee database give the possibility of 

controlling the estimates of employment elasticity for multiple effects related to firms and 

workers. Within this extended analytical framework, labour demand likely depends also on the 

financial condition of the firm, its competitive position on the market, etc. Another tricky point in 

estimating the propensity of firms to hire and fire is the fact that there is a trade-off between 

employment and hours worked. Small or no costs in changing the working time, instead of the 

workforce, may significantly lower the apparent elasticity of employment to output. Also the 

statistical relationship between output level and labour input may be quite weak. 

A major departure from the textbook models is considering that adjusting the staff is costly 

for the firm, both for economic reasons and because of institutional constraints. Since the 

pioneering study of Oi (1962), there is evidence that training cost for the new hired workers may 

be very large (about 6% of overall labour cost already during the fifties of the last century). What 

is more, the adjustment costs are strongly discontinuous, with large jumps followed by 

prolonged periods of inaction over time, as noted by Caballero et al. (1997) among the others. 

This fact may condition the estimate of employment elasticity to the specific firms and periods of 

time included in the sample. Thus, Nilsen et al. (2007) remark that many simplifying (and less 

realistic) assumptions about the smoothness of staff adjustment should be made when 

estimating a labour demand function. More generally, Nilsen et al. (2009) and Asphjell et al. 

(2014) pointed out that non-convexities and discontinuities may affect the adjustment of other 

production inputs, other than the workforce, thus a comprehensive approach should consider all 

the variables subject to firm’s decision, such as capital, technical changes, funding, market 
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strategy, etc. An unpleasant consequence of disregarding the aforementioned factors is that a 

severe bias may affect the estimated labour elasticity.  

As far as adjustment costs are relevant, firms may reduce them by preferring temporary 

employment contracts, that change the composition and quality of the workforce more than its 

amount in response to changing market conditions. Faccini (2008) and Bucher (2010) also 

noticed that temporary contracts also may be used to reduce another adjustment cost incurred 

by the firms, that is matching the right workers. Finally, in the real word, firms and employees 

bargain over wages, working conditions, work schedules, and often also on employment directly. 

This fact links employment elasticity to non-economic and non-technical factors and exposes it 

to large fluctuations over time and a strong heterogeneity among the firms, as remarked also by 

Booth (2014). 

Of course, in our empirical analysis we are not able to consider and treat properly all the 

above mentioned factors, but the use of the business surveys and the ad hoc module on labour 

demand data give us the advantage to take into consideration most of the firm-specific factors 

discussed in the literature, such as the matching difficulties, the recourse to atypical and 

temporary contracts, the agreements on working time and solidarity contracts, etc., that hardly 

are considered within the ordinary quantitative surveys. In addition, the intensive use of dummy 

variables derived from the Harmonised Business Survey as explanatory factors reduces the risk 

of regressors endogeneity. Unfortunately, the ad hoc nature of the survey does not allow to 

analyse the dynamics of workforce adjustment over time. 

2.3 The database 

An analysis of the qualitative components of labor demand in Italy is made possible by the 

results of an Istat ad hoc module on a sample of manufacturing industry and market services 

firms responding to the Harmonised Business Survey
1
. The ad hoc questionnaire focuses on 

the employment choices made by firms in 2015, concerning the types of contract used, the 

extent to which hiring involved young people or highly qualified personnel, reasons behind the 

hiring decisions, strategies and factors promoting employment growth. 

The individual records of the ad hoc module collected in February 2016 were matched to 

those of the ordinary business surveys carried on in January 2016, in order to make use of 

other relevant variables (e.g.: order books, firm’s economic expectations, etc.), producing a full 

database with about 3,700 firms in the manufacturing sector and 1,700 in the market services 

sector. Besides the basic structural variables (e.g.: location, Nace Rev. 2 code, number of 

employed persons), the database included variable coming from the business surveys: e.g., 

judgements and expectations on the total order books (only for manufacturing industry); 

demand/turnover (for market services); economic situation; capacity utilization. From the ad hoc 

module we selected, in particular, the elasticity of employment to output declared by the firms, 

                                                      
1

Harmonised European Tendency Survey are qualitative monthly surveys geared to measuring opinions of the 
operators regarding the evolution of the major economic variables. The surveys use panels extracted from the Italian 
Statistical Register of Active Enterprises (ASIA) stratified - by firm size, sector and geographical area - according to 
the Robust Optimal Allocation with Uniform Stratum Threshold (ROAUST) criterion of stratification and allocation for 
units with fewer than 1,000 employed person, while for bigger firms the survey is total. The ad-hoc module has the 
same sample of the Business surveys and data are weighted with a ratio between the number (by each sample 
stratum) of firms in ASIA and the number of firms in the sample. 
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measured by the labour input growth required in response to a permanent 10% output growth; 

firm’s employment; firm’s human resources strategy in 2015
2
 and the most relevant hurdles to 

the economic recovery seen by the firms
3
. 

In the questionnaire, bracketed quantitative answers were preferred to a direct quantitative 

assessment of workforce elasticity to output because firms are arguably incapable to give very 

accurate answers to such an hypothetical question
4
. The brackets of the workforce change 

considered are: “No change”; “up to 5%”; “between 5% and 7%”; “7% and over”. The results for 

the main NACE Rev. 2 groups and are summarized in Table 1, considering only the firms 

included both in the January and the February 2016 surveys.  

 

Table 1 Employment change in response to a 10% output growth by NACE rev 2  

  
Nothing 0-5% 5-7% 7% and over 

C Manufacturing  59.2% 28.9% 4.4% 7.4% 

H Transportation and storage  69.4% 17.3% 4.5% 8.9% 

I Accommodation and food service activities  72.1% 19.8% 0.5% 7.6% 

J Information and communication  59.6% 23.8% 5.8% 10.9% 

K Financial and insurance activities  72.9% 15.7% 4.9% 6.5% 

L Real estate activities  77.0% 18.9% 0.0% 4.0% 

M Professional, scientific and technical activities  74.7% 10.6% 3.0% 11.7% 

N Administrative and support service activities  62.7% 13.6% 1.5% 22.2% 

Source: our elaboration on Istat data. 

 
It is apparent that a large majority of firms (more than 59% in manufacturing industry and 

70% in services) do not plan to change their workforce even to face a permanent output growth 

by 10%. Furthermore, less than 12% of manufacturing firms and 19% of service firms declare 

an elasticity beyond 0.5, and only 7% in manufacturing and 11% in services report an elasticity 

exceeding 0.7. Only the workforce of administrative and support services seems quite 

responsive to an increase of output, with more than one fifth of firms declaring an elasticity 

close to 1. In manufacturing the firms more responsive to the output changes are almost equally 

distributed among the different sectors, while in services about 80% of firms declaring a 

workforce elasticity beyond 0,7 is concentrated in 7 sectors, representing less than 65% of the 

sample (i.e.: B2B services; food and beverage services; logistic services). 

A quantification of the labour elasticity to output can be derived from the results of the 

survey by assuming that the answers are equally distributed around the middle point of each 

                                                      
2 

The items of the variable are: 1. Permanent reduction in the number of employed (employees and external), 2. Stop 
to the recruitment (employees and external), 3. Only replacement of the outflows, 4. Use of wage supplementation or 
solidarity contracts, 5. Recomposition of the structure of the employment with a greater use of external contracts, 6. 
Recomposition of the structure of employment with greater use of atypical contracts, 7. Recomposition of the 
employment structure through the increase in fixed term employment, 8. No strategy. 

3
 The items of the variable are: 1. Weak demand, 2. Public finance, 3. International political instability and tensions, 4. 
Credit access difficulties, 5. Difficulties in foreign markets and competition from emerging countries, 6. Technological 
backwardness, 7. Difficulties in finding workers with adequate skills. 

4
 D’Elia and Martelli (2000) showed that in such cases treating bracketed data often provides more reliable results 
than a traditional quantitative survey. The main reason is that, beyond a given number of brackets, what bracketing 
makes miss in accuracy is gained in terms of reduction of reporting errors and missing answers. 
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bracket, except for the highest open bracket, for which some special assumption is necessary. 

The results of assuming different frequency distributions
5
 are reported in Table 2.  

 

Table 2 Employment elasticity to output  

 

Probability distribution assumed in the open upper class 

Rectangular Triangular Exponential Power law Average 

C Manufacturing  0.162 0.169 0.162 0.178 0.168 

H Transportation and storage  0.145 0.174 0.146 0.185 0.162 

I Accommodation and food service activities  0.117 0.115 0.113 n.a 0.115 

J Information and communication  0.186 0.215 0.190 0.203 0.198 

K Financial and insurance activities  0.124 0.170 0.124 0.118 0.134 

L Real estate activities  0.082 0.080 0.078 n.a 0.080 

M Professional, scientific and technical activities  0.144 0.192 0.144 0.159 0.160 

N Administrative and support service activities  0.232 0.230 0.247 n.a 0.236 

Source: our elaboration on Istat data. 

 

As anticipated in the introductory section, the elasticity seldom exceeds 0.2, regardless to 

the quantification method. Indeed, the percentage of firms falling in the upper open class of 

answers is too low to influence the average elasticity substantially. In addition, the differences 

among the sectors are unexpectedly low. On average, only information, communication, 

administrative and support services show an elasticity close to 0.2, while other traditionally 

labour intensive sectors, such as accommodation and professional services, seem almost 

insensitive even to a permanent output growth. This fact seems to confirm that only very few 

sectors have not adopted labour saving technologies yet, and thus a recovery of employment 

following a stronger output growth could be expected only in a small number of low-productivity 

sectors. 

2.2 Labour intensity and firms’ conditions 

The employment response to the output growth does not differ too much by firm’s size in 

manufacturing, while in services firms with 50-249 persons employed and those with 250 and 

over show the highest proportions of firms with high elasticity (18% and 32%, respectively). 

Trying to find the most influential factors on labour response to output growth, we focused 

on four variables: 1) firm’s capacity utilization (CU); 2) the presence of labour mismatch (in 

terms of difficulties declared by firms in finding out personnel with adequate skills); 3) firm’s 

liquidity; and 4) demand expectations. 

 

                                                      
5
 Since only three closed brackets are available, only very simple probability distribution laws can be hypotised and 

the power of formal fitting tests is too low to choose among them. For the rectangular distribution the upper class is 

assumed to be closed at 10%, that is consistent with a unit elasticity of workforce to output. For the other frequency 

distribution the key parameters have been estimated from the empirical cumulative frequency distribution. In the 

case of the power law, some elasticity are not reported because the estimated parameters are outside the 

admissible range (i.e.: α < 1). 
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Graph 1 Employment change in response to a 10% output growth by firms by size (%) 

Manufacturing industry Services 

Source: our elaboration on Istat data. 

 

Expectedly, the CU structurally differs between manufacturing and services and is generally 

higher in the latter. In particular, the CU exceeds 75% in 54% of manufacturing firms and in 

61% of services firms. Nevertheless, the Graph 2 shows that CU and employment elasticity 

increase almost simultaneously both in manufacturing and in services. The relationship between 

the employment response to output growth and CU seems stronger in the case of services. 

 

Graph 2 Employment change in response to a 10% output growth by capacity utilization (%) 

Manufacturing industry Services 

Source: our elaboration on Istat data. 

 

Comparing the Graphs 1 and 3 it is apparent that the firms declaring difficulties in finding 

personnel with skills matching their needs (about 44% of firms) are also more disposed to hire 

staff in response to a permanent output increase. The effect of the mismatch is stronger for 

medium-sized firms, particularly in the service sector. Both smaller and larger firms seem less 

limited in their staff adjustment by the lack of specially skilled personnel. As a consequence, 

medium firms are likely the group of firms that would benefit more from extensive programs of 

job matching and workers training. 
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Graph 3 Employment change in response to a 10% output growth by size for firms declaring difficulties in finding 
personnel with adequate skills 

Manufacturing industry Services 

Source: our elaboration on Istat data. 

 

As expected, a slight improvement in the employment response to output growth is 

observed for firms with favorable demand perspectives (expressed in terms of order books 

expected in the next 3 months) compared to those with stable/decreasing perspectives in both 

the macro-sector, particularly in services (see Graph 4). This evidence could signal that firms 

are quite inertial in their decisions about the staff and, in addition, that those whose output has 

already started to recovery have less scope for further productivity gains. It follows that those 

firms may contribute more to the employment recovery.  

 

Graph 4 Employment change in response to a 10% output growth by demand expectations (%) 

Manufacturing industry Services 

Source: our elaboration on Istat data. 

 

Data on liquidity (collected only among manufacturing firms), reported in Graph 5, show that 

credit constraints strongly reduce the propensity to hire new staff, even if the output 

perspectives are improving. This effect is more apparent for firms declaring a medium level 

elasticity of workforce to output. 
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Graph 5 Employment change in response to a 10% output growth by expected liquidity (%) 

Manufacturing industry 

 

Source: our elaboration on Istat data. 

3 ANALYSING THE LABOUR INTENSITY AFTER THE CRISIS 

The empirical evidences presented in the previous section give a picture of the large 

heterogeneity of firms respect to the workforce reactivity. In addition, the interaction of different 

factors influencing the employment change is apparent. To disentangle the marginal effect of 

each factor, a multivariate analytical approach is needed. Nevertheless, the traditional 

econometric techniques are not suitable to treat the data collected within the business surveys, 

which are mainly qualitative assessments of firms about their achievements and expectations 

and the macro-economic outlook. Generally, the assessments can be ordered, from the worst to 

the most positive judgement. D’Elia (2005), among the others, provides a review on how to 

exploit the aggregate results of business surveys in economic analysis and econometric models, 

by converting into ordinary quantitative indicators the time series of percentages of consensus 

on each admitted statement. The quantification methods comprise the probabilistic approach, 

popularized by Carlson and Parkin (1975) to treat inflationary expectations, and the regression 

method, introduced by Pesaran (1984). The probabilistic approach assumes that the 

respondents choose one or another statement among those proposed in the questionnaire 

because it is associated to a given range of a corresponding quantitative variable, say X. In 

other words, qualitative surveys simply collect “bracketed” answers on X instead of point 

estimates. Brackets’ bound can be estimated by considering the percentage of answers and the 

content of questions, and by making some assumptions on the frequency distribution of the 

underlying quantitative answers. The regression approach simply recommends to estimate the 

brackets’ averages by regressing a quantitative proxy for X on a sample of percentage of 

answers collected in the business surveys. The regression results are then extrapolated to 

periods of time for which X is unknown. 
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3.3 The estimation method 

The quantification techniques sketched above are inefficient (where applicable) in analyzing 

firm’s level data. In fact, at firm’s level both the probabilistic and the regression approaches 

provide at best some values to be substituted to 1 and 0 in the dummy variables that mark if the 

firm gave a specified answer, with no informative advantage on the original representation of 

survey results. Almost the same happens if the respondents are prompted with an ordered 

scale of judgements on a particular variable. In fact, probabilistic and regression methods allow 

to translate the ranks in a series of scores, not necessarily proportional to the simple ranks. 

However, using such quantified indicators as dependent variables in a model entails the usual 

statistical drawbacks of limited, discontinuous and truncated variable, highlighted by Maddala 

(1983). 

When a categorical variable, say X, admits more than two outcomes, as in our case, a 

number of methods have been developed to treat the problem (see, e.g. Cameron and Trivedi, 

2005, ch. 15). One possibility is simply considering the variable as it were continuous, by 

running an OLS regression. It provides inconsistent estimates, but the bias and inefficiency are 

small if the number of categories is large enough (more than 5). In addition the method is quite 

robust against outliers and misspecification of model. Another method is estimating a logit 

model separately for each component, but this procedure implies a loss of efficiency, because it 

requires the estimation of much more parameters than necessary. Thus the risk of getting 

insignificant results increases, although the parameters’ estimates are unbiased. A more 

sophisticated approach assumes that a latent quantitative variable, say Y, drives the qualitative 

answers of respondents, so that 

 P(X=j|Z) = P(Tj-1 < Y = 0 + 1 Z1 + … +kZk + uj< Tj) [1] 

where P(.) is the logistic distribution function conditioned to the set of explanatory variables Z; 

j are parameters to be estimated and uj is a stochastic disturbance. Namely, the respondents 

gives the j-th answer if Y is comprised in a range comprised between the thresholds Tj-1 and Tj 

than should be estimated as well. Noticeably, the parameters of [1] are less than those to be 

estimated by using separate logit model for each admitted answer, unless the number of 

categories exceeds the number of explanatory variables. Long and Freese (2014, ch. 7), among 

the others, describe a maximum likelihood estimators for the parameters j and the thresholds 

Ti in [1]. Since the model [1] is highly non-linear, maximum likelihood methods based on 

iteratively reweighted least squares should be used instead of OLS (see, e.g. Agresti, 2002). 

In our case, the dependent variable is the workforce change required if the firm’s output 

permanently increases by 10% and four brackets are considered, from none to 7% and more. 

The explanatory and control variables are the main structural characteristics of each firm, 

including its sizes, NACE rev2 sector and location, and a set of variables describing the 

situation, expectations and preferences of the entrepreneur related to product and labour 

market. In any case, the results of model [1] should be interpreted mainly as statistical 

correlation, rather than causal relationships, since the dependent variable comes from a mere 

episodically survey, so that no dynamic relationship among the variables can be estimated. In 

addition most variables possibly influencing employment decisions, such as profitability, 
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turnover and labour cost, were available only at industry’s level but not at firm’s level.
6
 

Furthermore, the sample could suffer from a self-selection bias, because the participation to the 

survey is voluntary and no information is available on non-responses. In particular, it could be 

argued that the start-ups have a higher propensity to hire, but they are arguably under-

represented being hardly included in the business registers used to draw the sample. On the 

contrary, firms about to discontinue but still present in the sample and in the registers may have 

biased hiring propensity downward. 

3.2 Overall estimation results 

The first evidence appearing from the estimated ordered logit models
7
 is that this parameter 

seems strongly sector specific and varies with the firm’s size and location. In fact, the column of 

Table 3 labeled “Model 1” shows that about one out of four dummy variables stating the branch 

of activity of the respondent is statistically significant at the usual confidence level. This 

percentage goes above 40% in the service sector, where labour demand is also significantly 

less reactive to the changes of output, with the noticeable exception of computer programming. 

In fact, at variance with manufacturing, the output of most services mainly depends on the 

number of units to be served, and is only weakly related to the number of employees. It follows 

that even large changes of expected output do not require to increase the workforce 

proportionately. Contrarily, in manufacturing, such a low elasticity of employment to output is 

conceivable only in extremely automatized firms. 

Another interesting result of Model 1 is that the employment reacts to output faster in larger 

firms (approximately beyond 50 employed persons)
8
. Indeed, very small businesses, such as 

those prevailing in Italy, find it more difficult to adapt their personnel to the demand perspectives, 

since even hiring (or firing) few workers often involves large organizational changes and search 

efforts. Contrarily, medium and large businesses are capable to adjust their workforce quite 

quickly, unless the change touches few key persons. Noticeably, the size effect is robust to 

different definitions of firm’s size, for instance using deciles instead of the quintiles of the 

distribution or considering sectorial averages of employed persons as a reference. 

The firms operating in the North-Eastern regions of Italy seem comparatively more disposed 

to adapt their staff if the trend of demand changes, although the difference to the national 

average is significant only at 10% confidence level. A possible explanation is that North-Eastern 

firms are specialized in very traditional sectors and often adopt less flexible and modern 

technologies, that still require repeated human interventions during the productive process. 

Thus, a significant and permanent change of output must be associated almost necessarily to 

an adjustment of staff, with limited scope for productivity gains. This does not seem the case of 

the larger and more modern firms operating in the rest of the country. 

 

                                                      
6
 The possible effects of industry level factors is captured by the sectoral dummies in the models. 

7
 For all the models presented in Tables 3-5 the reference category is firms up to 7 employees, operating in the food 

products sector, located in the North-West, with a capacity utilization up to 60% and with decreasing judgements for 

the general economic situation and for Order book.  

8
 In order to catch possible non-linear effects, the empirical quintiles of firms’ size distribution are considered. The first 

quintile includes firms with a staff less than 7 units; the second between 7 and 15; the third between 15 and 47; the 

fourth between 47 and 170 and the fifth beyond 170 units. 
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Table 3  The main results of estimates - Full sample 

Sector 
Model 

1 2 3 4 

 

    

Beverages -0.094 -0.162 -0.002 
 

Tobacco products -0.117 -0.022 -0.305 
 

Textiles -0.169 -0.184 -0.160 
 

Wearing apparel -0.109 -0.058 -0.074 
 

Leather and related products 0.174 0.174 0.206 
 

Wood and products of wood and cork, except furniture 0.046 0.022 0.092 
 

Paper and paper products -0.214 -0.279 -0.235 
 

Printing and reproduction of recorded media -0.446 -0.502 -0.416 
 

Coke and refined petroleum products -0.427 -0.604 -0.509 
 

Chemicals and chemical products -0.038 -0.185 -0.024 
 

Pharmaceutical products and pharmaceutical preparations -0.115 -0.261 -0.231 
 

Rubber and plastic products 0.074 0.021 -0.069 
 

Other non-metallic mineral products -0.286 -0.276 -0.407 
 

Basic metals 0.133 0.098 0.075 
 

Fabricated metal products, except machinery and equipment -0.099 -0.108 -0.031 
 

Computer, electronic and optical products -0.239 -0.217 -0.366 
 

Manufacture of electrical equipment -0.278 -0.347 -0.459 
 

Machinery and equipment n.e.c. -0.018 -0.108 -0.170 
 

Motor vehicles, trailers and semi-trailers -0.002 -0.043 0.129 
 

Manufacture of other transport equipment -0.201 -0.540 -0.470 
 

Furniture -0.175 -0.290 -0.289 
 

Other manufacturing -0.097 -0.164 -0.294 
 

Repair and installation of machinery and equipment 0.002 -0.118 0.079 
 

Land transport and transport via pipelines -0.302 -0.427 -0.652 
 

Water transport -1.084 -1.014 0.006 
 

Air transport -0.539 -0.731 -0.219 
 

Warehousing and support activities for transportation -0.264 -0.109 -0.211 
 

Postal and courier activities -0.685 -0.582 -1.282 
 

Accommodation -0.198 -0.235 -0.537 
 

Food and beverage service activities -0.873 -1.676 -1.717 
 

Publishing activities -0.159 0.186 0.472 
 

Motion picture, video and television programme production,  
sound recording and music publishing activities -0.342 -0.464 -0.475  

     

Source: Our elaboration on Istat data. 
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Table 3 (continued) 

 
Model 

1  2  3  4  

Sector         

Programming and broadcasting activities -0.440 
 

-0.514 
 

-0.271 
   

Telecommunications -0.475 
 

-0.309 
 

-0.420 
   

Computer programming, consultancy and related activities 0.477 * 0.530 
 

0.310 
   

Information service activities -0.799 ** -1.064 ** -1.163 ** 
  

Financial service activities, except insurance and pension funding -0.974 *** -1.072 *** -0.644 * 
  

Insurance, reinsurance and pension funding, except compulsory 
social security -1.197 ** -1.187 * -0.991    

Activities auxiliary to financial services and insurance activities -0.298 
 

-0.295 
 

-0.024 
   

Real estate activities -0.483 
 

-0.792 * -0.796 * 
  

Legal and accounting activities -0.766 * -1.195 ** -1.309 ** 
  

Activities of head offices -0.306 
 

-0.307 
 

-0.312 
   

Architectural and engineering activities -0.625 ** -0.785 ** -0.923 ** 
  

Scientific research and development  -1.544 ** -2.491 ** -2.492 ** 
  

Advertising and market research -0.758 ** -0.784 * -0.758 * 
  

Other professional, scientific and technical activities -1.163 *** -1.480 *** -2.041 *** 
  

Rental and leasing activities -0.457 
 

-0.417 
 

-0.651 
   

Employment activities 0.168 
 

0.101 
 

0.345 
   

Travel agency, tour operator and other reservation service and 
related activities -0.285 

 
-0.357 

 
-0.443 

  
 

Security and investigation activities -0.398 
 

-1.307 
 

-0.796 
   

Services to buildings and landscape activities 0.377 
 

0.701 
 

0.465 
   

Office administrative, office support and other business support 
activities -0.457 * -0.634 ** -0.687 *   

Location 
        

North-East 0.162 * 0.218 ** 0.213 * 0.213 * 

Center 0.018 
 

0.102 
 

0.099 
 

0.114 
 

South 0.185 
 

0.262 ** 0.328 ** 0.353 ** 

Size 
        

7 – 15 employees -0.019 
 

-0.123 
 

-0.180 
 

-0.076 
 

15–  47 employees 0.115 
 

-0.046 
 

-0.173 
 

-0.040 
 

47 – 170 employees 0.344 *** 0.239 * 0.121 
 

0.270 ** 

Beyond 170 employees 0.283 ** 0.185 
 

0.259 
 

0.403 *** 

Order book in the next months 
        

Unchanged 
  

-0.094 
 

-0.012 
 

0.002 
 

Increasing 
  

0.246 * 0.269 
 

0.277 * 

Order book in the past months 
        

Unchanged 
  

0.223 ** 0.030 
 

0.013 
 

Increasing 
  

0.322 ** 0.059 
 

-0.013 
 

Source: Our elaboration on Istat data. 
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Table 3 (continued) 

 

Model 

1  2  3  4  

         

Economic situation 
        

Unchanged 
  

0.176 
 

0.179 
 

0.166 
 

Improved 
  

0.191 
 

0.184 
 

0.145 
 

Capacity utilization 
        

60% - 70% 
  

-0.117 
 

-0.098 
 

0.070 
 

70% - 80% 
  

0.050 
 

-0.131 
 

0.218 
 

80% - 90% 
  

-0.014 
 

-0.095 
 

0.236 * 

Beyond 90% 
  

0.158 
 

0.083 
 

0.410 *** 

Human resource strategy 
        

Permanent reduction in the number of workers 
    

0.183 * 0.184 * 

Stop of recruitment (employees and external) 
    

-0.110 
 

-0.092 
 

Only replacement of the outflows 
    

0.177 
 

0.197 * 

Use of wage supplementation or solidarity contracts 
    0.154  0.129  

Larger recourse to "external" contracts 
    

-0.113 
 

-0.109 
 

Larger recourse to atypical/flexible contracts 
    

0.115 
 

0.120 
 

Larger recourse to fixed term employment 
    

-0.027 
 

-0.057 
 

No strategy 
    

0.306 *** 0.287 *** 

Obstacles to the economic recovery 
        

Weak demand 
    

-0.220 ** -0.231 ** 

Concern on public finance  
    

0.020 
 

0.024 
 

Concern on international and political instability  
    

-0.215 ** -0.205 ** 

Credit access difficulties 
    

-0.132 
 

-0.144 * 

Technological backwardness 
    

-0.016 
 

-0.004 
 

Difficulty in finding specific qualified workers 
    

0.052 
 

0.082 
 

Other problems 
    

-0.229 ** -0.276 ** 

Statistics 
        

N 4377 
 

3766 
 

2666 
 

2666 
 

McFadden pseudo R
2
 0.016 

 
0.028 

 
0.044 

 
0.032 

 

2 140.951 
 

208.803 
 

245.969 
 

176.523 
 

 p value for 2 0.000 
 

0.000 
 

0.000 
 

0.000 
 

Significance level: * p<0.1; ** p<0.05; *** p<0.01 

Source: Our elaboration on Istat data. 

 

As expected, regressing the labour elasticity only on some structural characteristics of the 

firm gives a very poor fit: although the 2
 test strongly rejects the hypothesis that the 

explanatory variables are redundant, the pseudo-R
2
 is below 0.02. Thus, the Model 2 includes 

among the explanatory variables also some indicators of the firm’s state of affairs. First of all, 

the propensity to hire and fire remains strongly related to the branch of activity, as shown by the 
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significance of the sectoral dummies, but also increases with the ongoing and expected demand. 

Contrarily, a better economic outlook for the country seems much less relevant for firms 

decisions. Indeed the scarce explanatory capacity of general macroeconomic indicators is a 

frequent finding in micro-economic models, since firms are much more concerned about the 

dynamics of their local and sectoral market, that often is less influenced by the macro-economic 

shocks. Thus, improving perspectives for the national economy are not sufficient to increase the 

staff further, if the micro-economic environment of the firm does not improve as well. At variance, 

an high current turnover makes firms more optimistic even if the general tendency of the 

economy is unexceptional.  

Also taking into account the state of affairs of each firm, its location continues to influence 

its demand for labour, while its size becomes less significant. As conjectured above, this fact 

could be related to the concentration of labour intensive firms, regardless to their size, in the 

North East and in the South (where hiring also benefits from larger incentives). Surprisingly, the 

capacity utilization percentage of plants
9
 turns out to be almost irrelevant in Model 2, possibly 

because it is a consequence of the sectoral environment and the level of demand, better 

captured by other explanatory variables. In any case, considering only the firm’s conditions and 

its short term outlook do not improve so much the model fitting, as witnessed by the small value 

of the pseudo- R2
, that only doubles the corresponding statistics in the simplest model.  

This evidence suggests that the employment to output elasticity is intimately firm specific 

and depends on many subjective factors that can be hardly captured by few qualitative 

performance indicators at firm’s level. Therefore, the Model 3 includes information on how the 

firms has faced the last crisis and what are its main concerns. The first finding is that the 

entrepreneurs are less disposed to adjust the workforce if the demand is weak (independently 

from the improvement hypothesized in the questionnaire) and the international and political 

environment is cloudy. Two opposite types of firms seem more reactive to a permanent 

increase of the demand: those who already reduced their staff during the crisis and those who 

did not change their workforce waiting for the end of the recession. Indeed, the first group 

confirms its higher propensity to adapt the workforce to the market dynamics (reducing the staff 

during a crisis, but being ready to increase it if a 10% recovery is envisaged as well), while the 

second type of firms probably have an asymmetric reaction to the business cycle (keeping 

unchanged their staff during the bad times and hiring new workers during a recovery). 

Surprisingly, credit shortage, technological backwardness and the lack of qualified workers 

seem less relevant for the firms’ decisions about their staff, as if the effect of such factors were 

absorbed by other explanatory variables, particularly by the sectoral dummies. 

Indeed, excluding the sectoral dummies in Model 4, the results of the logit regression 

emphasize the role of some structural characteristic of the firms, such as its size and its 

capacity utilization. More precisely, the employment becomes more reactive to output only if the 

capacity utilization exceeds a given threshold (80%-90%), in accordance with a discontinuous 

model of firm’s decisions sketched in Section 2. Otherwise, increasing utilization of plants hardly 

tempts the firm to hire new staff and the other way round. In other words, only a permanent and 

                                                      
9
 In order to catch possible non-linear effects, the empirical quintiles of capacity utilization distribution are utilized in 

the model. The first quintile includes firms whose endowments are used at less than 60% of their maximum capacity; 

the second between 60 % and 70%; the third between 70% and 80%; the fourth between 80% and 90% and the last 

beyond 90%. 
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significant overutilization of machinery and workforce may induce the firm to adjust its staff, but 

this condition is generally common to other firms in the same sector. Also the credit conditions 

become statistically significant, even though only at 10% confidence level. 

3.3 A breakdown by sector 

In order to check the robustness of the conclusions drawn from the previous analysis, and 

to highlight possible sectoral specific issues, the logit regression was run separately for each 2-

digit branch of manufacturing industry and for each 1-digit branch of services. The Tables 4 and 

5 summarize the main results.  

The evidence provided by the sectoral models is not clear-cut. In general, the intra-sector 

variability of the employment to output elasticity seem related mainly to the demand outlook, 

whose estimated coefficient are statistically significant in about 40% of sectors. Considering 

also the concern about demand weakness, the percentage of firms responding to the demand 

conditions with a change of their workforce raises to 60%. 

According to these estimates, even though a firm faces a 10% permanent increase of 

demand (as assumed in the questionnaire), most of them tend to hire new staff only if also the 

actual dynamics of the turnover is accelerating. This conduct resembles the acceleration 

principle adopted to explain investment, according to which investment do not respond simply to 

the level demand, but to its continuing growth. Thus a 10% raise of future demand, if any, would 

have a minor impact on workforce if it is not associated to a steady growth over time. This fact 

confirms that the staff is often perceived as an asset at firms’ level, alike machineries and 

premises, rather than a simple input of the production process. Thus investment in human and 

physical capital are not substitute, but complementary to a certain extent. 

The effect of firm’s size within each sector is significant in about 40% of sectors and 

generally has the expected (positive) sign. Namely, the coefficients associated to larger firms 

are over the average of other dummy variables for size brackets (regardless to their sign), 

meaning that the workforce tends to respond relatively stronger to any demand change in these 

firms. Another influential factor within each sector is the capacity utilization, whose estimated 

coefficients are statistically significant in about 30% of NACE groups. Firms where plants are 

over-utilized are also those more disposed to adjust their workforce, in accordance to the 

intuition and to the results of the estimates on the full sample of firms. Only the manufacturing of 

basic metals and furniture do not seem to follow this rule.  

The sectoral analysis also helps identifying another factor that contributes to shape the 

desired labour intensity within each factor, but is statistically irrelevant in the full sample, namely 

the recourse to fixed term employment in the last few months. In about one out of six sectors 

(including manufacturing of motor vehicles and other transport equipment; miscellaneous 

products; financial services) this strategy is associated to higher elasticity of the workforce to 

output, in other 7 of the branches of activity (i.e.: leather; chemicals; electrical equipment; 

transport and postal services) the recourse to fixed term contracts is correlated to lower 

elasticity. Arguably, the first group of firms chose flexible contracts in the past because the 

demand outlook was uncertain, and is ready to expand its workforce permanently as the 

demand would raise by 10%. The second group is likely strongly risk averse and would continue 

to sign short term contracts even if the demand increases permanently.  
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Table 4 The main results estimates for manufacturing firms 

NACE group  10 
 

13 
 

14 
 

15 
 

Human resource strategy         

Permanent reduction of workers 0.722 
 

-0.708 
 

1.086 
 

0.613 
 

Stop of recruitment  -0.613 
 

0.760 
 

0.804 
 

0.323 
 

Only replacement of the outflows -0.222 
 

-0.172 
 

-0.765 
 

-0.562 
 

Use of wage supplementation or solidarity contracts 0.541 
 

0.821 
 

-0.713 
 

0.251 
 

Larger recourse to "external" contracts 0.015 
 

0.037 
 

-2.256 * 0.839 
 

Larger recourse to atypical/flexible contracts 0.019 
 

0.085 
 

1.948 
 

-0.848 
 

Larger recourse to fixed term employment 0.828 
 

-0.952 
 

-0.292 
 

-1.742 * 

No strategy -0.764 
 

0.213 
 

0.967 
 

1.309 * 

Obstacles to the economic recovery 
        

Weak demand -0.203 
 

-0.422 
 

-0.099 
 

-1.908 * 

Concern on public finance  0.901 * -1.047 
 

-0.234 
 

-0.555 
 

Concern on international and political instability  -0.449 
 

-1.299 
 

0.053 
 

0.372 
 

Credit access difficulties 0.004 
 

-0.245 
 

-2.213 ** -0.401 
 

Technological backwardness -0.017 
 

-0.022 
 

0.673 
 

0.422 
 

Difficulty in finding specific qualified workers 0.220 
 

1.823 ** -0.567 
 

0.672 
 

Other problems -0.313 
 

-0.626 
 

2.560 * -1.602 
 

Order book in the next months 
        

Unchanged -0.447 
 

1.452 
 

1.471 
 

0.680 
 

Increasing -0.053 
 

2.135 * 2.759 
 

1.014 
 

Order book in the past months 
        

Unchanged 0.154 
 

-0.783 
 

-1.869 
 

-0.398 
 

Increasing -0.606 
 

1.011 
 

-1.900 
 

-1.958 
 

Economic situation 
        

Unchanged 1.607 
 

15.557 
 

-1.305 
 

-1.879 
 

Improved 1.128 
 

15.861 
 

0.504 
 

-0.323 
 

Capacity utilization 
        

60% - 70% 11.183 
 

0.262 
 

15.683 
 

16.571 
 

70% - 80% 11.772 
 

-0.911 
 

16.209 
 

16.398 
 

80% - 90% 11.279 
 

-1.075 
 

15.823 
 

15.943 
 

Beyond 90% 11.642 
 

(omitted) 
 

16.739 
 

16.766 
 

Size 
        

7 – 15 employees 0.604 
 

-0.011 
 

-0.376 
 

-4.648 ** 

15–  47 employees -0.167 
 

-0.237 
 

0.627 
 

-5.520 ** 

47 – 170 employees 0.729 
 

0.521 
 

0.103 
 

-5.481 ** 

Beyond 170 employees 0.686 
 

0.707 
 

-0.620 
 

-4.112 ** 

Statistics 
        

N 128 
 

75 
 

59 
 

69 
 

McFadden pseudo R 2
 0.091 

 
0.207 

 
0.258 

 
0.227 

 
2 24.226 

 
32.121 

 
34.099 

 
33.666 

 

p value for 2 0.718 
 

0.270 
 

0.236 
 

0.252 
 

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 
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Table 4 (continued) 

NACE group 16  17  18  20  

Human resource strategy         

Permanent reduction of workers 0.622  0.244  2.658 * -1.018  

Stop of recruitment  -1.675  0.007  -3.813 *** 0.079  

Only replacement of the outflows 0.314  1.381  1.298  -0.490  

Use of wage supplementation or solidarity contracts -2.399  1.383  2.593 * 0.438  

Larger recourse to "external" contracts 0.725  0.380  3.536 ** 1.255  

Larger recourse to atypical/flexible contracts 2.268  -0.914  -4.448 ** -0.021  

Larger recourse to fixed term employment 0.300  0.008  -0.445  -1.691 ** 

No strategy -1.683  -1.101  4.613 ** 0.850  

Obstacles to the economic recovery         

Weak demand 0.493  0.598  4.377 ** 1.171  

Concern on public finance  -1.461  1.117  2.328  -0.157  

Concern on international and political instability  -0.167  -1.125  -0.904  0.013  

Credit access difficulties -0.736  -1.089  -0.344  0.729  

Technological backwardness 2.437 ** -0.287  -2.997 ** -0.165  

Difficulty in finding specific qualified workers -2.777 * 0.272  -5.944 *** 0.204  

Other problems -1.274  1.677  -4.301 * 0.611  

Order book in the next months         

Unchanged -3.056 * 0.082  1.866  -0.022  

Increasing -1.007  0.546  1.799  2.912 * 

Order book in the past months         

Unchanged -1.531  2.314  -0.316  1.042  

Increasing (omitted)  4.463  -2.683  -0.335  

Economic situation         

Unchanged -3.296  0.658  -5.201 ** -0.941  

Improved -5.088 * 1.975  -6.296 ** -1.525  

Capacity utilization         

60% - 70% 19.527  -0.587  11.461  15.273  

70% - 80% 16.947  1.297  7.832  15.436  

80% - 90% 18.306  -1.310  10.422  14.279  

Beyond 90% 20.899  (omitted)  6.863  14.834  

Size         

7 – 15 employees -3.498 ** -0.364  -1.354  0.359  

15 – 47 employees -2.089 * 0.339  -0.196  -0.637  

47 – 170 employees -1.487  -2.221  0.605  1.666  

Beyond 170 employees -0.649  0.658  9.433 *** -0.627  

Statistics         

N 59  65  62  80  

McFadden pseudo R2 0.332  0.273  0.452  0.230  

2 44.637  37.386  57.436  40.034  

p value for 2 0.024  0.111  0.001  0.083  

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 



 

 

23 
 

Table 4 (continued) 

NACE group 22  23  24  25  

Human resource strategy         

Permanent reduction of workers -0.074  -0.098  1.910 *** -0.589 * 

Stop of recruitment  -0.261  -0.575  -0.829  0.432  

Only replacement of the outflows -0.014  0.830  0.414  0.552  

Use of wage supplementation or solidarity contracts 1.432 *** 0.880  0.376  0.477  

Larger recourse to "external" contracts -0.241  -0.746  -0.764  -0.281  

Larger recourse to atypical/flexible contracts 1.719 *** -0.631  0.578  0.110  

Larger recourse to fixed term employment -0.606  1.234  -0.081  0.084  

No strategy 0.502  1.010  -0.096  0.262  

Obstacles to the economic recovery         

Weak demand -0.333  -0.508  -1.525  -0.693 ** 

Concern on public finance  0.583  -0.986  1.733 ** -0.248  

Concern on international and political instability  -0.098  0.025  -0.761  0.689 * 

Credit access difficulties 0.651  -0.420  -0.039  -0.091  

Technological backwardness -0.007  -0.448  1.241 ** -0.158  

Difficulty in finding specific qualified workers -0.259  0.828  0.082  -0.091  

Other problems -0.793  -0.830  -0.498  -0.548  

Order book in the next months         

Unchanged -0.729  -0.281  -1.766 * 1.346 ** 

Increasing -0.120  -1.543  -1.432  1.370 ** 

Order book in the past months         

Unchanged 0.181  0.647  0.252  -0.005  

Increasing 1.407  2.501 * 0.375  0.068  

Economic situation         

Unchanged -0.612  0.193  -0.348  0.340  

Improved -1.344  0.104  -0.585  0.130  

Capacity utilization         

60% - 70% 14.886  -3.592 *** -0.071  0.667  

70% - 80% 14.246  -4.024 *** 1.718 ** 0.040  

80% - 90% 14.262  -4.540 *** 0.593  0.027  

Beyond 90% 14.827  -3.392 ** (omitted)  (omitted)  

Size         

7 – 15 employees -1.719  -0.407  1.566  -0.341  

15–  47 employees -1.598  -0.869  1.344  -0.097  

47 – 170 employees -0.230  0.296  1.508  0.159  

Beyond 170 employees -0.959  0.318  1.492  0.520  

Statistics         

N 127  98  91  240  

McFadden pseudo R2 0.190  0.212  0.237  0.067  

2 51.648  35.787  46.752  35.190  

p value for 2 0.006  0.180  0.015  0.164  

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 
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Table 4 (continued) 

NACE group 26  27  28  29  

Human resource strategy         

Permanent reduction of workers -0.370  -1.079  -0.191  1.838 * 

Stop of recruitment  11.656 ** 0.958  -0.312  -1.585  

Only replacement of the outflows -3.898  0.332  0.254  1.283  

Use of wage supplementation or solidarity contracts -6.056 ** -2.974 *** -0.252  -0.843  

Larger recourse to "external" contracts 12.136 *** 0.195  -0.328  0.707  

Larger recourse to atypical/flexible contracts 6.339 ** 3.164 *** 0.710 ** -0.983  

Larger recourse to fixed term employment -3.072  -2.171 ** -0.440  2.468 ** 

No strategy -3.268  -1.697 * 0.632 * -0.409  

Obstacles to the economic recovery         

Weak demand -1.910  -2.449 ** -0.666 * -0.200  

Concern on public finance  4.723  0.694  -0.194  -1.732 * 

Concern on international and political instability  -5.395 * -0.382  -0.562 * -1.128  

Credit access difficulties 2.471  1.384 * 0.314  0.278  

Technological backwardness 3.239  0.084  -0.575 ** 0.516  

Difficulty in finding specific qualified workers -3.210  -0.333  0.425  -0.815  

Other problems -16.936 *** 1.880 * -1.193 ** 1.324  

Order book in the next months         

Unchanged 31.108  1.581  0.281  4.143  

Increasing 38.116  2.427 * 0.601  3.320  

Order book in the past months         

Unchanged 21.568 *** -1.471 * -0.856 ** 0.016  

Increasing 29.971 *** -2.052  -0.413  1.716  

Economic situation         

Unchanged -8.217  -6.731 *** 0.468  -2.779  

Improved -16.691  -6.200 ** 0.436  -3.099  

Capacity utilization         

60% - 70% -30.108  -6.232 *** -0.711  12.046  

70% - 80% -15.053  -0.038  -1.580  11.566  

80% - 90% -11.059  -0.052  -1.320  12.210  

Beyond 90% -17.557  (omitted)  -0.758  12.005  

Size         

7 – 15 employees -7.366  -7.380 *** 1.197  0.168  

15–  47 employees -10.922  -4.974 *** 0.784  -1.853  

47 – 170 employees -0.887  -3.624 ** 0.449  -1.883  

Beyond 170 employees -17.022  -4.038 ** 1.527 * -0.203  

Statistics         

N 56  80  249  64  

McFadden pseudo R2 0.596  0.324  0.084  0.316  

2 70.339  46.763  46.284  42.518  

p value for 2 0.000  0.015  0.022  0.050  

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 
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Table 4 (continued) 

NACE group 31  32  

Human resource strategy     

Permanent reduction of workers 0.269  15.256 * 

Stop of recruitment  -0.236  -34.103 * 

Only replacement of the outflows 0.245  2.673  

Use of wage supplementation or solidarity contracts 0.666  -5.850  

Larger recourse to "external" contracts 0.222  -5.024  

Larger recourse to atypical/flexible contracts -0.296  -6.123  

Larger recourse to fixed term employment 2.440 ** 18.225 * 

No strategy -0.796  -2.883  

Obstacles to the economic recovery     

Weak demand -1.332  22.934 * 

Concern on public finance  1.175  -11.302  

Concern on international and political instability  -1.752 ** 23.435 * 

Credit access difficulties -1.195 * -4.234 * 

Technological backwardness -0.627  5.386  

Difficulty in finding specific qualified workers -0.732  -18.044 * 

Other problems 2.165 * 41.510 * 

Order book in the next months     

Unchanged -2.281 * -5.943  

Increasing -1.119  -0.687  

Order book in the past months     

Unchanged 0.478  -9.534  

Increasing -0.343  12.722  

Economic situation     

Unchanged 0.244  23.741 * 

Improved 1.756  31.009 * 

Capacity utilization     

60% - 70% -17.340  -10.534  

70% - 80% -2.922 * -19.878 * 

80% - 90% -1.796  -3.996  

Beyond 90% -2.563  (omitted)  

Size     

7 – 15 employees 2.202  14.019  

15–  47 employees 2.889 * 24.969 * 

47 – 170 employees 2.530  33.634 * 

Beyond 170 employees 3.445 * 29.837 * 

Statistics     

N 90.000  51.000  

McFadden pseudo R2 0.242  0.612  

2 45.470  56.191  

p value for 2 0.026  0.001  

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 
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Table 5 The main results estimates for services 

NACE group H 
 

J 
 

K 
 

M 
 

Human resource strategy 
       

 Permanent reduction of workers -0.249 
 

-0.035 
 

1.440 * -0.938 
 

Stop of recruitment  0.431 
 

-0.492 
 

0.348 
 

-0.139 
 

Only replacement of the outflows 0.055 
 

-0.159 
 

-0.039 
 

0.252 
 

Use of wage supplementation or solidarity contracts -1.126 
 

-0.223 
 

-1.755 * 1.823 *** 

Larger recourse to "external" contracts -0.555 
 

0.733 
 

-1.695 
 

-1.447 ** 

Larger recourse to atypical/flexible contracts 1.676 
 

0.986 
 

0.309 
 

-0.171 
 

Larger recourse to fixed term employment -1.778 * -0.471 
 

2.842 *** 0.453 
 

No strategy 2.299 ** 0.708 
 

1.035 
 

0.322 
 

Obstacles to the economic recovery 
        

Weak demand 18.274 
 

-0.979 * -1.123 
 

-0.828 
 

Concern on public finance  -0.885 
 

-0.504 
 

0.725 
 

0.595 
 

Concern on international and political instability  -0.750 
 

0.071 
 

-1.362 
 

-0.108 
 

Credit access difficulties 0.122 
 

-0.158 
 

0.403 
 

-1.330 ** 

Technological backwardness -1.418 ** -1.146 ** 1.654 ** 0.528 
 

Difficulty in finding specific qualified workers 0.671 
 

-0.195 
 

-0.285 
 

-0.040 
 

Other problems -0.540 
 

-0.255 
 

-0.635 
 

-0.305 
 

Order book in the next months 
        

Unchanged -1.334 * -0.910 
 

-1.679 
 

1.112 
 

Increasing -1.005 
 

-0.524 
 

-0.251 
 

1.023 
 

Order book in the past months 
        

Unchanged 2.061 ** -0.436 
 

-0.248 
 

-0.670 
 

Increasing 2.203 * 0.413 
 

0.850 
 

-0.184 
 

Economic situation 
        

Unchanged -0.437 
 

0.223 
 

-0.408 
 

-0.486 
 

Improved 1.396 
 

0.283 
 

-0.269 
 

-0.406 
 

Capacity utilization 
        

60% - 70% 1.248 ** -0.363 
 

-1.149 
 

-0.229 
 

70% - 80% -16.003 
 

-2.967 * (omitted) 
 

-0.102 
 

80% - 90% (omitted) 
 

(omitted) 
 

(omitted) 
 

(omitted) 
 

Beyond 90% 0.464 
 

-1.968 * -0.519 
 

0.647 
 

Size 
        

7 – 15 employees -0.767 
 

-0.278 
 

-0.695 
 

-0.102 
 

15–  47 employees -1.035 
 

-1.199 * -2.099 
 

0.249 
 

47 – 170 employees -1.654 
 

0.158 
 

0.783 
 

0.049 
 

Beyond 170 employees 0.821 
 

-1.384 
 

-0.480 
 

-0.227 
 

Statistics 
        

N 110 
 

147 
 

99 
 

185 
 

McFadden pseudo R2 0.260 
 

0.161 
 

0.294 
 

0.145 
 

2 54.778 
 

48.328 
 

54.396 
 

36.574 
 

p value for 2 0.007 
 

0.041 
 

0.003 
 

0.306 
 

Significance level: * p<0.1; ** p<0.05; *** p<0.01. 

Source: our elaboration on Istat data. 
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The evidence provided by the sectoral models is not clear-cut. In general, the intra-sector 

variability of the employment to output elasticity seem related mainly to the demand outlook, 

whose estimated coefficient are statistically significant in about 40% of sectors. Considering 

also the concern about demand weakness, the percentage of firms responding to the demand 

conditions with a change of their workforce raises to 60%. 

According to these estimates, even though a firm faces a 10% permanent increase of 

demand (as assumed in the questionnaire), most of them tend to hire new staff only if also the 

actual dynamics of the turnover is accelerating. This conduct resembles the acceleration 

principle adopted to explain investment, according to which investment do not respond simply to 

the level demand, but to its continuing growth. Thus a 10% raise of future demand, if any, would 

have a minor impact on workforce if it is not associated to a steady growth over time. This fact 

confirms that the staff is often perceived as an asset at firms’ level, alike machineries and 

premises, rather than a simple input of the production process. Thus investment in human and 

physical capital are not substitute, but complementary to a certain extent. 

The effect of firm’s size within each sector is significant in about 40% of sectors and 

generally has the expected (positive) sign. Namely, the coefficients associated to larger firms 

are over the average of other dummy variables for size brackets (regardless to their sign), 

meaning that the workforce tends to respond relatively stronger to any demand change in these 

firms. Another influential factor within each sector is the capacity utilization, whose estimated 

coefficients are statistically significant in about 30% of NACE groups. Firms where plants are 

over-utilized are also those more disposed to adjust their workforce, in accordance to the 

intuition and to the results of the estimates on the full sample of firms. Only the manufacturing of 

basic metals and furniture do not seem to follow this rule.  

The sectoral analysis also helps identifying another factor that contributes to shape the 

desired labour intensity within each factor, but is statistically irrelevant in the full sample, namely 

the recourse to fixed term employment in the last few months. In about one out of six sectors 

(including manufacturing of motor vehicles and other transport equipment; miscellaneous 

products; financial services) this strategy is associated to higher elasticity of the workforce to 

output, in other 7 of the branches of activity (i.e.: leather; chemicals; electrical equipment; 

transport and postal services) the recourse to fixed term contracts is correlated to lower 

elasticity. Arguably, the first group of firms chose flexible contracts in the past because the 

demand outlook was uncertain, and is ready to expand its workforce permanently as the 

demand would raise by 10%. The second group is likely strongly risk averse and would continue 

to sign short term contracts even if the demand increases permanently.  

The concern about the technological backwardness is another explanatory factor not 

emerged in the aggregate models but relevant at sectoral level. Its role is not univocal. In most 

cases, the firms more worried about the technological issue seem less urged to adjust their 

workforce to the dynamics of the demand, possibly because they already adopt innovative 

technologies that grant them room for large productivity gains. In fact, according to our 

estimates, this is the case of most firms operating in sectors where the technical change has 

been deeper, such as ITC services, broadcasting, publishing, transportations, postal services, 

printing and production of machinery and appliances n.e.c. In other cases, particularly in the 

sectors of wood (excluding furniture), basic metals and financial services, the awareness of their 
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technological disadvantage possibly make the firms more reactive to the demand level, since 

they may not count on a significant productivity growth.  

As expected, the firms having reduced their staff during the past year, characterized by a 

weak demand yet, tend to be more reactive to the 10% growth of the demand. In fact, the 

coefficients of the corresponding dummy variable are statistically significant and positive in 5 

sectors out of 23. Only for metal products (except machinery and equipment) the estimated 

coefficient is negative. The evidence is mixed for those who have made larger recourse to wage 

supplementation benefits and solidarity contracts: the firms looks more reactive to a possible 

permanent increase of the turnover in three sectors (i.e.: printing; rubber and plastic; B2B and 

professional services), where the corresponding estimated coefficients are statistically 

significant, while in other three sectors (i.e.: electric and electronic appliances; financial 

services) the coefficients are negative. This fact confirms that only in some sectors the existing 

social safety network has been exploited to face temporary hardships without recurring to 

dismissals, and firms are disposed to hire new workers as the demand increases again. In other 

cases, wage supplementation schemes and solidarity contracts have been used probably to 

support a long-run downsizing process.  

It is notable that relatively few firms associate hiring and dismissal decisions to credit 

conditions (only in one sectors out of five). Apparently, mainly firms manufacturing wearing and 

furniture and providing B2B and professional services are more concerned to credit conditions 

when they decide to hire or dismiss staff. Indeed, the scarce statistical significance of this 

explanatory variable per se is not anomalous, since the dynamics of demand, which is very 

significant in the models, generally implies also an improvement of liquidity making external 

financing less necessary.  

Arguably, the firms less disposed to adjust their workforce to the turnover should also 

complain for the difficulty to find out qualified workers. Nevertheless, the sectoral estimates 

show that this condition is relevant only in 17% of sectors (mainly in wood, printing and 

miscellaneous manufacturing), and sometimes the effect is positive (in textiles), contrarily to the 

expectations.  

In any case, sectoral models show a medium to low explanatory capacity: in no sector the 

peudo-R2 reaches 0.7, it is beyond 0.4 only in three sectors (electronic appliances; printing and 

miscellaneous products), and is below 0.2 in 7 sectors out of 23. This evidence shows that, at 

sectoral level, the different attitude of firms toward the adjustment of workforce depends heavily 

on idiosyncratic factors such as the specific risk adversity of the entrepreneur, his personal 

outlook about the future long term trend of the market, etc. In a word, the “animal spirits” seem 

to prevail also in deciding if and how to change the workforce in face of a significant change of 

the demand. Only the general dynamics of the demand seems the common factor that gets 

everybody onto the same wavelength within each sector. 
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4 CONCLUDING REMARKS 

The new source of firm’s level data on labour intensity provided by the February 2016 ad 

hoc module attached to the Harmonised Business Surveys offers some interesting evidence 

about the behavior and preferences of the Italian firms after the Great Recession. First of all, the 

ongoing employment response to output (between 0.1 and 0.2) is in line with the results of other 

international firm’s level studies on the last decades, but is much lower than the corresponding 

aggregate 0.5 value estimated in most macro-econometric models. Although the labour 

elasticity estimates could be downward biased particularly because of the timing of the Survey 

(carried out just amid the phasing out of tax incentives to hirings) and of the 

underrepresentation of start-ups in the sample, this fact may signal that the labour to capital 

ratio is fast reducing since the new technologies have been introduced, beginning much earlier 

than the last crisis. However, the workforce to output elasticity could result so low simply 

because it was necessarily estimated among the existing firms, while international evidence 

shows that the newborn firms give the largest contribution to the overall employment growth. It 

follows that in the next years the employment recovery, if any, could come mainly from new 

sectors and new firms. This conjecture would support fiscal and regulatory incentives to 

establish new businesses, rather than to expand the workforce of the existing firms. In addition, 

the economic recovery could bring a raise of competitiveness and export, virtually without 

inflationary tensions, contrarily to what typically happened in the past in Italy.  

Of course, the firms already envisaging a buoyant demand are also those more willing to 

hire new staff in case of a permanent increase of their turnover, possibly because they have 

little scope for further productivity gains by now. Indeed, the estimated models confirm that the 

reactivity of employment to output is strongly sector specific, and is larger for manufacturing, 

where the labour saving technologies were adopted earlier and by now allow only minor further 

productivity gains. The contrary happens in services, where there is a large scope for 

improvements. Therefore, the job creation could be accelerated by measures that help specific 

sectors, and possibly those being quite dynamic yet. In any case, only a modest contribution to 

the overall employment growth can be expected nowadays from the expansion of services, 

contrarily to what happened during the past decades. Only very few service sectors (e.g.: B2B, 

logistic and food services) show a propensity to hire just a little higher than the average. 

Nevertheless, mere sectorial policies could be inadequate if not associated to more general 

measures. In fact, the analysis of data suggests that the firms more disposed to hire are also 

frustrated often by the lack of personnel with the special skills they need, and this mismatch is 

larger for medium-sized firms, particularly in the service sector. Thus, improving the active 

labour policies (including training and workers placement) would be very appreciated by those 

firms that traditionally represent the most dynamic businesses in Italy. Surprisingly, credit 

shortage is not considered a main restriction by many firms willing to expand their staff together 

with output, and this claim seems typical of firms with medium labour intensity. Consequently, 

only a relatively modest contribution to employment growth can be expected from measures 

improving the liquidity of existing firms. 

In any case, the models confirm that the employment stimulating policies should take into 

account that the firm’s decision on the desired workforce and plant size are strongly non-linear. 

In fact, entrepreneurs tend to take actions only if some indicators go beyond their critical 

threshold. For instance, the capacity utilization of plants has some effects on hiring new staff 
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only if it exceeds 80%-90%, while it is almost irrelevant otherwise. This fact is consistent with a 

discontinuous model of firm’s growth, in which market shocks and policy incentives work only if 

they are strong enough and are concentrated on firms already close to some critical threshold. 

Otherwise the entrepreneur tends to do business as usual, with only minor adjustments, if any. 

An indirect support to this conjecture comes from the evidence that many firms more disposed 

to adjust their staff in case of a strong and permanent demand growth are those that in the last 

few months had made recourse to other conventional tools to vary the labour input without 

hiring or dismissing workers (e.g.: recurring to wage supplementation schemes, signing fix term 

contracts, etc.). For such firms, the hypothetical 10% increase of output is exactly the straw that 

broke the camel's back. 

The evidence on the desired labour intensity within each sector is mixed, because in a static 

model the sectoral differences capture other important explanatory factors such as the 

dynamics of demand, the profitability, the strategy of firms, etc. that are almost the same in 

each sector. In general, demand, firm’s size and capacity utilization make the difference also 

within each sector, but the variability among the firms remain very large. In other words, being a 

large firm with an high capacity utilization and good demand perspectives raises the probability 

to have a high employment elasticity to output as well, but producing a specific good or service 

turns out to be more important. In addition, some explanatory factors, such as the preference for 

fixed term contracts and the concern about the technological backwardness, are important 

within each sector, but not at the aggregate level. Furthermore, the same explanatory factor 

could be associated to a large workforce elasticity in some sectors and to a small reactiveness 

in others. 

The models estimated on the full sample and most sectoral models leave a large 

percentage of variability of the labour intensity unexplained. This frustrating evidence urges for 

extending the analysis to take into consideration the effects of more explanatory factors, but 

also points out the role of idiosyncratic factors, most related to the personal views and attitudes 

of the entrepreneurs or, in other words, to the “animal spirits” that ultimately drive many 

economic phenomena. 
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