


Chapter 5 

THE ROLE OF FIRM SIZE IN TRAINING PROVISION DECISIONS: THE 

SPANISH CASE 

5.1. Introduction 

As commented in the Introduction of Part III, continuous training is considered to 

increase workers' and firms' productivity. Small firms are generally believed to face 

more difficulties in providing training to their employees. In this Chapter we intend to 

assess the relative contribution of different firms' characteristics in explaining the 

training provision gap between large and small firms. The hypothesis is that large firms 

provide more training because they have certain characteristics that require a higher 

provision of training. 

In Section 5.2, we review several theoretical arguments that explain differences 

in training provision by firm size and different training determinants suggested in the 

literature. In Section 5.3 we give our empirical model and discuss some methodological 

issues related to the method of estimation. In Section 5.4 we offer a descriptive analysis 

showing evidence that small Spanish manufacturing firms spend less on training and 

that it is associated to certain firm characteristics: the qualification of the labour force, 

the technological activity, the geographical scope of the market, the participation of 

foreign capital or the use of temporary workers. In addition, among firms with such 

characteristics, large firms provide more training, which may suggest differences in the 

effect of such characteristics in the decision to provide training. In Section 5.5 we offer 

results of the estimation of our specification. First, we discuss whether it is appropriate 

to estimate a model that takes sample selection into account and, second, we introduce 
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firm-specific effects. On the basis of the estimation for the small and large firms' 

subsamples, in Section 5.6 we apply the Oaxaca-Blindcr decomposition to analyse the 

differential in the provision of training by firm size -the differential in the probability of 

providing training and the differential in the quantity. Finally, Section 5.7 concludes. 

5.2. Determinants of Training 

Continuous training of workers is an extension of the process by which the stock of 

human capital is enhanced by the school system; however, this part of the educational 

process takes place within firms. Some is formal and occurs in a structured 

environment, often in a classroom. Other is informal and involves supervision and work 

associated with the production process. The importance of analysing continuous training 

at firm level, instead of employees' level, lies in the fact that decisions on the 

expenditure on training are made at firm level. 

The empirical work by Black et al. (1999) addresses the relationship between 

different training measures and firm size for a sample of US firms and they find that 

large firms invest more in training. They argue that large firms have scale economies in 

the provision of both formal and informal training and more opportunities of doing co

worker training (i.e. if more than one person is doing the same task, then one of them 

can leave his or her job for a while to teach the new worker without interruption of the 

productive process). Baldwin et al. (1995) argue that large firms might have higher pay

off from their investment in training, and thus they would invest more. Holtmann and 

Idson (1991) argue that they face lower investment risks because they "pool risks". 

Barron et al. (1987) argue that there are more possibilities of shirking in large firms, 

because when employees work cooperatively to produce a common output it is more 

difficult to disentangle the participation of each one. Then, large firms will have higher 

monitoring costs and a way of reducing these costs is training their employees. Also, 

according to Hashimoto (1979), large firms have access to cheaper capital to finance 

training. For the Spanish case, Rigby (2004) highlights that small firms in Spain usually 

have access to training plans that "do not reflect the specific needs of employers and are 

promoted actively by social partners independently of employers". 

On the other hand, there is a strand of literature dedicated to explore the reasons 

why firms decide whether to train workers or the amount of training provided. Some 
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relevant empirical works are Barrel (1989), Baldwin et al. (1995), Black and Lynch 

(1998), Blundell ct al. (1999). For the Spanish case, see Alba-Ramirez (1994b), Peraita 

(2005) and Albert ct al. (2005a). This literature estimates the impact of certain firm 

characteristics (determinants) that arc supposed to be associated to training decisions. 

In this Chapter, we argue that large firms are often associated to some of these 

characteristics, while small firms are not, or not with the same intensity. If these 

characteristics are associated to higher training levels and large firms more associated to 

these characteristics, they can explain in part why small and large firms follow different 

patterns in their training decisions, and thus the differences observed between them in 

terms of whether to provide training and on the amount of it. In the following 

paragraphs, we discuss how these characteristics may have an influence on the firms' 

training decisions and how they might differ by firm size. 

First of all, training will be dedicated to those who have previously shown 

aptitudes to learn through a formal education process because they are supposed to be 

capable of taking higher profit from their expenditure on training (see Black and Lynch, 

1998; or Alba-Ramirez, 1994). So, firms with more qualified workers are likely to 

provide more training. Evans and Leighton (1989) find evidence of some sorting on 

ability characteristics across firm sizes. Zábojník and Bernhardt (2001) propose a model 

in which workers in larger firms and industries acquire more human capital. We argue 

that large firms have a more qualified labour force, which could explain why they 

provide more training than their smaller counterparts. 

The use of advanced and specialized technology requires specific knowledge 

and skills that are not easily found in the labour market and training is a way of 

acquiring such skills (Baldwin et al., 1995). Technological changes occur at high speed 

and they require the continuous upgrading of the current labour force. There exists a 

wide debate on whether technological change leads to dcskilling (technology permits 

separating tasks in other simpler tasks so that high skills arc not so necessary) or leads 

to upskilling (technology makes the most repetitive tasks automatic so that workers arc 

set free to perform tasks that require higher skills). However, the empirical evidence 

seems to favour more upskilling rather than deskilling. The skill-biased technological 

change effect has been mainly studied for the case of formal education, but a similar 

argument could be applied in the case of training (Osterman, 1995). Often, the 
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innovative activity or the innovative effort of firms has also been included as a measure 

of its technological complexity. However, we consider that the use of advanced 

technologies and the innovative activity might both require separate training, as they are 

quite different processes.96 When firms obtain an innovation, they will need to 

incorporate it in their production process. As before, the specific knowledge that the 

new process or product requires may not be easily found in the labour market. For 

example, when they launch a new product they may need to train sales workers. Or 

when they implement a process innovation, they may need to provide technical training 

to production workers (Alba-Ramirez, 1994). Since Schumpeter (1942), different 

authors argue that large firms have an advantage over small companies as their financial 

situation allows them to be the most capable innovators. Huergo and Jaumandreu 

(2004a) find that innovation is narrowly related to firm size in Spain. We consider that 

the same argument applies for a more intense use of advanced technologies in large 

firms. Thus, we expect that large firms innovate more and make a more intense use of 

advanced technologies and this can partially explain that they provide more training. 

Investing in training is a way of increasing firms' competitiveness. Then, firms 

exposed to more competitive markets may invest more in training as a strategy to make 

their employees more competitive and to be able to survive (sec for example, Battel, 

1989). Small firms will be more vulnerable to highly competitive markets than large 

firms in the same market, so one would expect them to invest more in training. 

However, it is possible that large and highly competitive firms will place themselves in 

competitive markets, where small firms could not survive (i.e. international markets). 

Then, it is not clear whether small or large firms would provide more training so as to 

improve their competitiveness. 

Other authors argue that foreign-owned firms are more likely to train workers. 

Very often, these firms arc multinational firms, which arc more efficient in their 

management, which employ more qualified workers and have a more positive attitude 

toward workers' skills than domestic firms (sec Görg and Strobl, 2005; Hughes ct al., 

2004). 

Baldwin ct al. (1995) comment that the lack of available data on the use of advanced technology led 
many authors to use proxies such as the innovative activity, the capital-labour ratio or some measure of 
productivity. 
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Finally, firms with a high percentage of temporary workers are expected to 

invest less in training. This effect has an additional importance in the case of the 

Spanish labour market, as there is a high degree of temporary employment. See the 

works by Alba-Ramirez (1994) at firm level and Albert et al. (2005b) at employee level. 

On the one hand, if workers abandon the firm in the short term, the firm will not be 

interested in training them as it will not be able to capture the returns from such 

investment. On the other hand, temporary workers do not have incentives to acquire the 

firm-specific human capital as he or she has a low probability of continuing in the firm. 

Oi (1983) finds that large firms have less rotation because of internal labour markets, 

thus we expect that these firms arc more likely to provide training. 

There are determinants of training for which wc cannot control. First, the 

percentage of unionized workers in the firm: it has been argued that unions bargain with 

the employer to achieve greater investment in training; also, quit rates tend to be lower 

in unionized firms, and thus, the costs of training employees are lower in unionized 

organizations (Wagar, 1997). Large firms tend to be more unionized and so they will be 

more likely to provide training. Second, due to the fact that we use a firm-level dataset, 

we cannot take into account the personal characteristics of workers (age, gender, 

experience, tenure, nationality, civil status or parents' education level; see Oostcrbcck, 

1996), as well as the workplace and personnel practices (total quality management, 

benchmarking, job sharing, self-managed teams, number of organizational levels, 

internal promotion, incentive-based retribution or joint decision-making; see Black and 

Lynch, 2004). 

To summarize, large firms are usually associated to having a more qualified 

labour force. We argue that large firms provide more training because they have certain 

characteristics that allow them to dedicate more efforts to training workers —having 

more white collars or less temporary workers—. They may also provide more training 

because they have certain characteristics that require more training —using more 

advanced technologies or having a higher innovative activity, operating in more 

competitive markets (i.e. international) and being partially owned by foreign capital—. 

There are theoretical arguments and some empirical evidence pointing to the fact that 

these characteristics permit and require providing more training in the case of large 
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firms and this could explain their training provision differential in relation with small 

firms. Therefore, we will consider these factors as the main determinants of training. 

5.3. Methodological Issues and Empirical Model 

The ultimate purpose of this Chapter is analysing whether small and large firms follow 

different patterns in their decisions of providing continuous training to their employees. 

We argue that large firms have certain characteristics that may determine a higher 

provision of training. It is a common practice to estimate a probit model to analyse what 

determines whether firms provide training to their employees or not. To analyse the 

determinants of firms' expenditure on training, it is also quite common to estimate a 

tobit model, which takes into account the fact that the dependent variable is censored at 

zero as, by nature, it can only take nonnegative values. Sec for example, Alba-Ramirez 

(1994), Black and Lynch (1998) or Black et al. (1999). The maximum likelihood 

estimation (MLE) of the tobit model would provide consistent estimations if the error 

term is normal and homoskedastic.97 Estimating the specification by OLS instead, 

would provide inconsistent estimates, as it assumes that the dependent variable can take 

both positive and negative values. Moreover, as the logarithm of zero does not exist, a 

common solution is to add a small positive constant; but this constant is set arbitrarily. 

The main limitation of the tobit model is that it is quite a particular case, as it docs not 

consider that the decision on the quantity of training may be a double-decision process: 

first, firms decide whether to invest in training or not, and second, they decide the 

amount they will spend on it. It is especially the case when the two decisions are 

motivated by different determinants. For instance, when the decision on whether to 

provide training involves incurring fixed costs such as designing a training plan or 

evaluating the necessities on training of the firm. Then, fixed costs determine the 

decision on whether to spend some money or not, but they do not necessarily affect the 

decision on the quantity. Even in the case that the two decisions depend on the same 

factors, the dependent variable may have observations that take value zero with a high 

frequency and this mass of zeros may respond differently to covariates than the 

observations with positive values. When this occurs, there are reasons to model the 

"Although heteroskedasticity can be modeled, the tobit is hypersensitive to extreme values in the 
distribution. 
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decision on training as two separate mechanisms, which can be seen as a generalization 

ofthctobit model.98 

Two-part models permit estimating the determinants of the expenditure on 

training (quantity equation) supposing that, on a first stage, firms decide whether to 

provide training to its employees or not (participation equation). These models add 

flexibility in the sense that they allow that zeros and non-zeros are generated from 

different densities. There are two approaches to such flexible models: the sample 

selection model and the two-part model itself. The main difference between them is that 

the former takes into account a sample selection effect, which may cause biased 

estimations when it is omitted. In this Chapter, we estimate the two models and discuss 

which one is preferred in the specific case of firms' training provision, both from a 

theoretical and applied perspective. 

The most popular sample selection model is the bivariate sample selection model 

studied by Heckman (1979). The so-called heckit model comprises a participation 

equation, which may cause sample selection: 

dTR' =Xvß1+£u (5.1) 

where dTR* is a censoring latent variable that reflects whether each /-firm would be 

willing to provide some training and X¡¡ is a vector of variables that determine this 

decision. The willingness of firms to provide training cannot be observed, but we 

observe whether the firm spends some money on it. Define dTR-, as the censoring 

observed variable, which is a binary indicator that takes value 1 if we observe that the 

firm does some expenditure on training. So, dTR,= 1 if dTR¡ > 0 and dTR,= 0 if dTR¡ < 

0. 

Define 77?, as the firms' expenditure on training and IriTR, as its logarithm, 

which is determined by a vector of variables X:i. The quantity equation can be expressed 

as: 

\nTR, = Xi,/32 + e2l (5.2) 

Assuming that the error terms e¡¡ and E2¡ follow a bivariate normal distribution 

with zero means, standard deviation a¡ and a2, covariance o12 and correlation p: 

EOnTRi | dTR, = 1) = X'2i ß2 + <raX,(X\, /?, ) (5.3) 

See Cameron and Trivedi (2005, pp. 544-551) for a thorough explanation. 
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whercA,. (Xuß] ) = $(X'uß))l<S>(X'uß)) is defined as the inverse Mills'ratio, </> 

is the standard normal density function and O is the standard normal cumulative 

distribution function. The coefficients ßi are obtained by a first-step probit regression of 

dTR on X¡: p(dTR = l)= «t^, , /? , ) . The heckit model augments the OLS regression on 

the quantity of training by the inverse Mills' ratio and then uses the positive values of 

TR to estimate the model by OLS. The estimate of ß2 is consistent, as it takes the sample 

selection bias into account." 

By introducing the inverse Mills' ratio, this model corrects for the possible 

sample selection effects. Sample selection appears when the error terms of the two 

equations are not independent, and thus the covariance of the error terms, en, is 

different from zero. When G\2 equals zero, the heckit model simplifies to the two-part 

model, which simply uses the positive values of TR to estimate the model by OLS, 

obtaining consistent estimates of the ß2 parameters. The two-part model was first 

proposed by Cragg (1971) and was especially designed for data on expenditure that 

contains a large number of zeros and a right-skewed distribution. The two-part model 

also departs from a participation and quantity equation. As before, the participation 

equation is estimated by a probit model and the quantity equation by a least squares 

standard regression. The difference with the heckit model is that it does not include the 

inverse Mills' ratio term in the quantity equation to take into account possible sample 

selection: 

£(lnTR., | dTR, = 1) = X'2l ß2 (5.4) 

Departing from the discussion in Section 5.2 on the determinants of training, wc 

include the following covariatcs in X¡ and X?. the firm size, the percentage of white 

collars, the intensity of use of advanced technologies, the innovative capacity of the 

firm, the geographical scope of the firm market, the foreign capital participation and the 

percentage of temporary workers. As control variables, we include the intensity of use 

of the productive capacity, a variable on whether the firm belongs to a group and finally 

a set of regional, industrial and year dummies.100 

The bivariatc sample selection model can also be estimated by ML although it imposes stronger 
assumptions on the distribution of the error terms. 
100 See Appendix 5.1 for a more detailed explanation in the measurement of variables. 
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All in all, we estimate the following equations as the quantity equations of these 

models: the former, corresponds to the heckit model and the latter to the two-part 

model. For dTR=l: 

\nTR,=X'2,ß2 +<xilAl(X'iißl) + vi (5.5) 

ln7X, = A r ,
2 / ß + e 2 / (5.6) 

In the following paragraphs we follow Dow and Norton (2003) in discussing 

which of the two models could be more appropriate to estimate firms' provision of 

training. The choice between the two models is a controversial question and has led to 

an intense debate over the last years. First of all, one should carefully consider what 

kind of dependent variable has to be modelled. To put it simply: when analysing 

continuous variables on expenditure on training with a large proportion of zeros, do wc 

observe potential training-providers that for some reason did not decide to provide 

training to their employees? Or otherwise, do we observe firms that do not desire to 

provide any training to their workers (actual outcome)? In other words, is there a latent 

positive expected training provision which might have been incurred under certain 

circumstances? These authors argue that when the zeros do not represent zero values for 

the potential outcome, the potential and observed outcome differ, and then sample 

selection bias could appear. 

Lynch (1993) argues that, in small firms, fixed costs of training arc distributed 

across a smaller number of employees, and then the production losses associated with a 

worker being away from the workplace can be higher in a small than in a large firm. 

Other fixed costs may be, for instance, the design of firms' training plans or the 

evaluation of their necessities of training. We argue that some firms, in the presence of 

fixed costs, could obtain a low net benefit from their investment in training. And 

although they would will to provide some training, if the net benefit was too low, wc 

would observe a zero for the variable on the expenditure on training. Otherwise, if the 

net benefit was high, firms would decide to provide training and wc would observe 

some positive value. According with this argument, a large mass of zeros may include 

potential training-providers that for some reason did not decide to provide training. In 

this perspective, our interest is placed in the potential outcome rather than the actual 
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outcome. By omitting the unobservable effect hidden in the potential outcome, one is 

only considering those firms that obtain a high net benefit from training, so that the 

coefficients of the decision on the quantity of training would be biased. In this sense, wc 

consider that fixed costs could be hiding a latent expected training provision and thus 

causing a sample selection bias in the coefficients. In such case, the heckit model would 

be more appropriate while the two-part model would only be appropriate when sample 

selection does not exist. 

Second, the heckit model may have problems of identification when the same 

regressors are included in the two equations, while in the case of the two-part model this 

is not a limitation.102 The heckit model with normal errors is theoretically identified 

without any restriction on the regressors. However, if the same regressors are included 

in the two equations, this model is close to unidentified because X¡=X2 leads to 

multicollinearity problems. Cameron and Trivedi (2005, pp 551) explain that sometimes 

it can be very difficult to make defensible exclusion restrictions. In our case, it seems 

difficult to find at least one regressor that determines the decision on whether to provide 

training or not, but does not determine the quantity of training provided. 

A test of ai2=0 in the heckit model can be used to test the null hypothesis that the 

two-part model is correct against the alternative hypothesis that the heckit is correct.103 

However, under collincarity between the covariates and the inverse Mills' ratio, the 

power of the t-tcst on the inverse Mills' ratio is limited and this test cannot be used as a 

criterion to select between the two models; with low collinearity, the t-test is reliable. 

According with Leung and Yu (1996), the main sources of multicollinearity are 

imposing no exclusion restrictions, having low variability among regressors or a high 

degree of censoring. These authors recommend using the condition number to check for 

multicollinearity between the inverse Mills' ratio and the covariates in the quantity 

equation. The condition number is defined as the square root of the ratio of the largest to 

101 Dow and Norton (2003) argue that labour economists "arc generally interested in the potential wage. 
Observations without positive wage outcomes do not imply that an individual worked for zero wages". 
On the contrary, in health economics, "researchers are interested in the public and private budgetary 
implications of actual expenditures" and "potential expenditures that are never incurred will not affect 
health care budgets". 
102 Although it is also possible to make exclusions in the case of the two-part model. 
"" Dow and Norton (2003) stress that if the coefficient of the inverse Mills' ratio is zero, the heckit 
reduces exactly to the two-part model, but the two-part model docs not require the coefficient to be equal 
to zero. The two models simply make different implicit distributional assumptions and they are only 
partially nested. 
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the smallest eigenvalue of the moment matrix X'X. Based on Monte Carlo experiments, 

Bclslcy ct al. (1980) suggest that a condition number beyond 30 is indicative of 

collincarity problems. 

Finally, using statistical criteria to select between the two models, Dow and 

Norton (2003) recommend the test proposed by Toro-Vizcarrondo and Wallace (1968), 

which they name an empirical mean squared error (EMSE) test. The original test 

statistic was derived for OLS models, but the intuition can be extended to the heckit and 

two-part models. This test consists on calculating the EMSE of both estimators, under 

the assumption that one model is consistent and correct. Then, the estimator with the 

lower EMSE is chosen. The EMSE for the supposed correct model will then involve 

only the variance component, whereas that for the other model will involve its variance 

and its squared bias relative to the former. 

On the other hand, and following with the econometric issues related to our 

model, it seems sensible to think that using a firm-level dataset will lead to a high 

degree of heterogeneity among firms with similar observed characteristics. As we argue 

in Section 3.3, this particularity of the data requires estimating a model that takes 

unobservable firm-specific effects into account. The random effects model assumes that 

the individual heterogeneity is part of an error term component and that the error term is 

uncorrected with the regrcssors.'"4 In the case of micro-databases, where firms in the 

sample arc selected randomly from a larger population, it is quite common to estimate a 

random effects model, rather than a fixed effects model (Cameron and Trivedi, 2005). 

5.4. The Dataset and Descriptive Analysis 

As in Parts I and II, we use data drawn from the ESEE to perform the analysis. This 

survey collects information of firms' decisions for a sample of Spanish manufacturing 

firms, being representative by industry and size strata. The variables included in the 

questionnaire permit taking into account a wide range of firm decisions that may be 

related with training (further details in Section 2.2.1). 

lu4 Although this is a quite strong assumption we prefer the random effects model rather than fixed effects 
because some of our variables do not change over time (for example, sector or regional dummies). 
105 Groot and Maasscn van den Brink (2003) estimate a random effects probit model to analyse the 
frequency of training in Dutch firms. Barrios ct al. (2003), Máñcz et al. (2004) and Licandro et al. (2004) 
among others also estimate a random effects model when dealing with firms' heterogeneity in the Spanish 
industry. 
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For the analysis in Part III, we use information drawn from this survey that 

corresponds to years 2001 and 2002,10ft with 1515 and 1505 firms respectively.107 Out of 

these, 31.55% and 30.3% are large firms. For these firms, data are available for all the 

variables required. As commented in Section 2.2.1, the ESEE considers that large firms 

are those with more than 200 employees, and small firms have between 10 and 200 

employees. 

Table 5.1 shows a descriptive analysis of training, both for the discrete variable 

(dTR) and for the expenditure per worker (77?) for the year 2001 and in relation with the 

other variables of interest. Table 5.2 shows the same analysis for 2002. First of all, we 

obtain that around 40% of the firms in the sample provided training in our period of 

analysis.108 As we are interested in differences by size, wc separate the total sample in 

the subsamples of small and large firms: wc obtain that 24% of small firms provide 

some training in 2001 and 25% in 2002; in the case of large firms it rises to 72% in 

2001 and 78% in 2002.109 The average real expenditure per worker and year is 39 euros 

in small firms in 2001 and 44 euros in 2002; in large firms, it rises to 130 euros in 2001 

and 151 euros in 2002. We perform tests of equality of proportions and equality of 

means that permit analysing whether the differences in the provision of training by size 

arc statistically significant. Wc already commented in Section 2.5.4, wc obtain that large 

firms provide more training and that the differences arc significant at 1% for both 2001 

and 2002. 

Following the discussion in Section 5.2 about firm characteristics that determine the 

provision of training, in Tables 5.1 and 5.2, we analyse whether it is associated with 

such characteristics. We split the total sample in two groups: firms with and without the 

characteristics mentioned in Section 5.2 (or with a level above or below the median). 

Next, we compare the proportion and the average expenditure on training per worker in 

the two groups. Firms with a percentage of white collars above the median (labelled 

106 The information on the firms' provision of continuous training in the ESEE is only available for 2001 
and 2002. 
107 Notice that the number of observations is larger here than in the descriptive analysis in Section 2.5.4, 
which relates training and TFP. This is due to the fact that we lose a great number of observations when 
calculating the TFP index. 
lm Data from the Eurostat (CVTS2) show that, in 1999, the percentage of Spanish firms providing 
training by size class are the following: 10 to 49 employees: 23%; 50 to 249 employees: 49%; 250 
employees or more: 80%. However, notice that these percentages refer to the whole economy, while wc 
only consider manufacturing firms. The sector that provides more training is the service sector, which is 
quite a large sector in the Spanish case. 
m Alba-Ramirez (1994) finds that around 60% of large firms provided training in 1988. 
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"high % white") provide significantly more training. Innovative firms and firms that 

make a more intense use of advanced technologies provide more training (concretely, 

firms that make high use of these tecnologies provide more training than firms with 

medium use, and firms that make medium use of advanced technologies provide more 

training than firms with low use). Also, firms that operate in international markets and 

firms that are more participated by foreign capital provide significantly more training. 

Finally, those firms with a percentage of temporary workers below the median also 

provide more training. In all the cases, the tests of equality of proportions and equality 

of means reject the null that the two groups provide the same training at 1%. The only 

exception is the test of equality of proportions in the comparison between firms with a 

percentage of temporary workers above and below the median in 2001, which docs not 

show any significant difference between the two groups. All in all, these descriptive 

measures confirm that training seems to be associated with these characteristics, as our a 

priori reasoning indicated. 

In this Chapter, we argue that small firms' difficulty in accessing training is related 

with the fact that these firms are not associated with the above-mentioned characteristics 

or not with the same intensity as large firms. Our objective is analysing whether small 

and large firms follow different patterns in their training decisions in relation to these 

characteristics. So, wc investigate whether small and large firms are also different after 

conditioning to these characteristics. Tables 5.1 and 5.2 show that, among those firms 

that have a percentage of white collars above the median, the large ones provide 

significantly more training than their smaller counterparts. Also, among those firms that 

have a percentage of white collars below the median, the large ones provide 

significantly more training. Similar results are obtained for all the other characteristics. 

The tests of equality of proportions and means reject the null that small and large firms 

provide the same training at 1%. The only exception is the test of equality of means in 

the comparison between small and large firms with a participation of foreign capital 

above the median in 2001, which docs not show any significant difference between the 

two groups. Thus, we observe a clear picture: firms with certain characteristics provide 

significantly more training, and among this group, large firms also provide significantly 

more training than small ones. 
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Table 5.1. Descriptive of training in 2001 by firms ' characteristics and size 

Total sample 
Small 
Large 

dTR 

39.66 
24.59 
72.38 

Eq prop test 

17.6718*** 

Eq mean test (•) Noofobs 
(euros) 
67.9427 1515 
39.0094 1037 
130.7122 ' 478 

Low % white 24.14 m 6 2 2 „ . 24.5848 7 o 2 0 1 * * * 7 5 8 

High % white 55.22 111.3578 ' 757 
Low % white-small 13.61 , 2 9 4 , 9 „ , 14.5179 595 
Low % white - large 62.58 61.3323 163 

High % white-small 39.37 1 0 3 8 9 2 „ , 71.9787 442 
High % white - large 77.46 166.6136 ; 315 

Adv tech low 24.73 10.2389*** 40.1577 3.5192*** 845 
Adv tech med 53.08 89.886 454 
Adv tech high 69.91 4.1309*** 130.5171 1.7606** 216 

Adv tech low-small 17.16 25.6008 711 
Adv tech low - large 64.93 117.3959 ' 134 

Adv tech medium - small 39.16 , „ - . , * * * 63.7311 -.-,-,*•„*** 263 
6 9742*** 2 2359*** 

Adv tech medium - large 72.25 125.9003 ' 191 
Adv tech high-small 47.62 87.1314 63 
Adv tech high - large 79.09 148.3819 ; 153 

Non innovative 24.31 1 2 2 I 5 5 » * * 34.6759 6 (p39*** 7 5 7 

Innovative 55.01 101.1656 ' " 758 
Non innovative - small 16.26 1 0 7 4 n * * * 22.1866 51567*** 6 1 5 

Non innovative - large 59.15 ' 88.7666 ' 142 
Innovative-small 36.73 „ „ , „ . „ 63.5259 422 
Innovative - large 77.98 148.4392 ; 336 

National market 29.26 1 0 2 5 *** 5 4 - 5 1 8 1 4 058*** ' ° 3 2 

International market 61.90 ' 96.6263 ' 483 

National market - small 19.70 1 2 o 6 7 * * * 33.7689 37117*** 812 
National market - large 64.55 131.1016 ' * 220 

International market - small 42.22 01104*** 57.9218 ">fiQR*** 2 2 5 

International market - large 79.07 130.3802 '_ 258 

Low % foreign K 29.90 1 4 7 ( n f S * * * 48.0743 „ 1184 
High % foreign K 74.62 1 I +- '" J O 139.0125 331 

Low % foreign K-small 20.02 29.2313 929 
Low % foreign K - large 65.88 " 116.722 ' 255 

High % foreign K - small 63.89 I 2 2 9 *»» 123.1185 108 
High % foreign K-large 79.82 146.7101 _ | 223 

High % temp workers 38.71 51.4381 2 9616*** 7 5 7 

Low % temp workers 40.63 ' 84.4255 ' 758 
High % temp workers-small 23.19 n „ , „ * * * 31.1772 526 
High % temp workers - large 74.03 97.5733 ' 231 

Low % temp workers-small 26.03 , , 7 ? 6 4 * * * 47.0714 4 5 8 4 8 *** 5 U 

Low % temp workers - large 70.85 161.7045 247 
Note: (***) (**) and (*) denote significant at 1%, 5% and 10%. 
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Table 5.2. Descriptive of training in 2002 by firms ' characteristics and size 

dTR 

Total sample 41.26 

Small 25.26 

Large 78.07 

Eq prop test 
(•) 

19.1235*** 

Training/worker 
(euros) 
76.9683 

44.6833 
151.2381 

Eq mean test (•) No of obs 

1505 
1049 

9.4218*** 
456 

Low % white 
High % white 

Low % white - small 
Low % white - large 

High % white - small 
High % white - large 

Adv tech low 
Adv tech med 
Adv tech high 

Adv tech low - small 
Adv tech low - large 

Adv tech medium - small 
Adv tech medium - large 

Adv tech high - small 

Adv tech high - large 

Non innovative 
Innovative 

Non innovative - small 
Non innovative - large 

Innovative - small 
Innovative - large 

National market 
International market 

National market - small 
National market - large 

International market - small 

International market - large 
Low % foreign K. 
High % foreign K 

Low % foreign K - small 
Low % foreign K - large 

High % foreign K - small 

High % foreign K - large 
High % temp workers 
Low % temp workers 

High % temp workers - small 
High % temp workers - large 
Low % temp workers - small 

Low % temp workers - large 

24.57 
57.98 
13.66 

65 
40.35 
85.14 

24.94 
55.31 
75.35 
16.97 
70.4 

41.64 
75.41 
47.76 
87.84 

27.71 
60.19 
16.67 
70.17 
42.21 

83.27 

30.25 
64.08 
20.3 
70.3 

42.37 
84.25 

31.67 
76.64 
21.46 
72.27 
60.19 
84.4 

37.33 
45.17 
22.8 

73.49 
27.82 
82.16 

13.1639*** 

13.3871*** 

12.1556*** 

10.8696*** 

4.9775*** 

12.7351*** 

7.0894*** 

6.3151*** 

12.6221*** 

14.3266*** 

10.4296*** 

12.4939*** 

13.8469*** 

9.6549*** 

14.5138*** 

15.0616*** 

4.7851*** 

3.0859*** 

12 977*** 

13.9855*** 

31.8816 
122.1151 
18.4951 
81.4952 
78.7395 
188.9369 
47.4908 
91.0573 
162.2428 
30.8087 
142.6452 
65.8023 
128.1807 
107.5427 
187.0056 

40.9176 
127.313 
22.3721 
112.2308 
88.6737 
176.9119 
52.7272 
127.1822 
30.0197 
144.1191 
95.1983 
156.8996 

52.7326 
166.3612 
35.4448 
121.4481 
129.5345 

183.761 

59.8489 
93.9744 
40.9062 
106.9856 
48.6148 
190.7164 

9.1805*** 

4.8865*** 

6.6247*** 

3.8328*** 

3.2984*** 

6.3557*** 

3.1198*** 

1.7135** 

7.6938*** 

7.1306*** 

4.2921*** 

6.1329*** 

6.7268*** 

2.7784*** 

9.1928*** 

5.6428*** 

2.2942*** 

3.3923*** 

4.5742*** 

8.5701*** 

753 
752 
593 
160 
456 
296 
838 
452 
215 
713 
125 
269 
183 
67 
148 

877 
628 
696 
181 
353 
275 

1015 
490 
813 
202 
236 
254 
1184 
321 
946 
238 
103 
218 

750 
755 
535 
215 

514 

241 

Note: (***) (**) and (*) denote significant at 1%, 5% and 10%. 

Additionally, the statistics of the tests of equality of proportions and means that 

compare the provision of training in small and large firms are smaller for the group of 
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firms with a high level of qualified workers than for the group with a low level. This 

indicates that differences between small and large firms reduce for firms with more 

human capital. Thus, having a high percentage of white collars seems to slightly 

mitigate the differences in training provision decisions between small and large firms. 

This result is obtained for most of the other characteristics, both in 2001 and 2002. 

Therefore, it seems that providing a high level of human capital, using advanced 

technologies with a high intensity, innovating, operating in an international market, 

having a high percentage of foreign capital or few temporary workers permits small 

firms being closer to large firms with respect to the provision of training, although 

differences are still important. Moreover, it suggests the possibility of an indirect effect 

of this variables on training, which can be associated with firm size. 

Tables 5.3 and 5.4 show the mean and standard deviation of the potential 

determinants of training for the total sample and the small and large firms' subsamples. 

Large firms have more white collars, innovative more and use advanced technology 

with an intermediate and high intensity more than small firms do; large firms also 

operate more in international markets and they are more participated by foreign capital. 

As for small firms, they use advanced technology with low intensity more than large 

firms do and they have more temporary workers than large firms. Moreover, the 

differences in these characteristics between small and large firms arc significant at 1% 

in all the cases. 

These results suggest that large firms may provide more training because they are 

more associated to these characteristics and this constitutes the point of departure for the 

remaining of our analysis. In the next section, we perform a causal analysis to see if 

such characteristics are driving the training decisions and if they have different 

influence in small and large firms. As we explain in Section 5.6.1, the differential in the 

provision of training could also be associated to a higher impact of these characteristics 

on the decisions of training. 
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Table 5.3. Descriptive of firms ' characteristics by firm size in 2001 

Total sample Small firms Large firms 

Size 
% White collars 

Advanced technology low 
Advanced technology medium 

Advanced technology high 
Innovation 

International market 
% Foreign K 

% Temporary workers 

Mean 

243.4686 
10.948 
0.5578 
0.2997 
0.1426 
0.5003 
0.3188 
19.3241 
20.3932 

Std dev 

699.7923 
12.4904 
0.4968 
0.4583 
0.3498 
0.5002 
0.4662 
38.2651 
22.7669 

Mean 

46.9967 
9.4495 
0.6856 
0.2536 
0.0608 
0.4069 
0.217 
8.6972 

22.0143 

Std dev 
46.3617 
12.189 
0.4645 
0.4353 
0.239 

0.4915 
0.4124 
26.9353 
24.9551 

Mean 

669.7058 
14.1988 
0.2803 
0.3996 
0.3201 
0.7029 
0.5397 

42.3787 
16.8763 

Std dev 

1133.0016 
12.5308 
0.4496 
0.4903 
0.467 
0.4574 
0.4989 
47.891 
16.5684 

Eq mean test (•) 
12.0116*** 
6.9146*** 
16.1346*** 
5.5743*** 
11.4685*** 
11.4287*** 
12.3346*** 
14.3646*** 
4.7403*** 

Noofobs 1515 1037 478 
Note: (***) (**) and (*) denote significant at 1%, 5% and 10%. 

Table 5.4. Descriptive of firms ' characteristics by firm size in 2002 

Size 
% White collars 

Advanced technology low 
Advanced technology medium 

Advanced technology high 
Innovation 

International market 
% Foreign K 

% Temporary workers 

Total ! 
Mean 

241.5015 
11.6006 
0.5568 
0.3003 
0.1429 
0.4173 
0.3256 
19.0452 
19.3388 

sample 
Std dev 

697.9168 
13.1976 
0.4969 
0.4586 

0.35 
0.4933 
0.4687 

38.1206 
22.1853 

Small firms 
Mean 

47.4211 
9.9985 
0.6797 
0.2564 
0.0639 
0.3365 
0.225 

8.2364 
21.0709 

Std dev 

47.155 
12.9629 
0.4668 
0.4369 
0.2446 
0.4727 
0.4178 

26.3801 
24.416 

Large firms 
Mean 

687.9714 
15.2864 
0.2741 
0.4013 
0.3246 
0,6031 
0.557 

43.9101 
15.3543 

Std dev 
1148.1854 

13.0066 
0.4466 
0.4907 
0.4687 
0.4898 
0.4973 

48.0792 
15.1985 

Eq mean test (•) 

11.9087*** 
7.2555*** 
15.9687*** 
5.4373*** 
11.2302*** 
9.8046*** 
12.4729*** 
14.8993*** 
5.5139*** 

Noofobs 1505 1049 456 
Note: (***) (**) and (*) denote significant at 1%, 5% and ]0%. 

5.5. Estimation 

The ultimate purpose of this study is to shed some light on the reasons why small firms 

provide less training than their larger counterparts. Using the Oaxaca-Blinder 

decomposition we intend to assess the contribution of differences in the characteristics 

and in their returns to the gap in the probability of providing training, and in the 

difference in expenditure for those firms providing training, between small and large 

firms. As already stated in Section 3.6.1, the point of departure of the Oaxaca-Blinder 

decomposition is the estimation of auxiliary regressions for small and large firms 

separately. This methodology is applied on the basis of our preferred empirical 

specification. In the following subsections we select a specification out of different 

possibilities based on alternative definitions of innovative activity. We also discuss 

whether it is more appropriate a model that takes sample selection into account or not. 
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Finally, we introduce firm-specific effects and test whether the panel data estimations 

arc more appropriate than the pooled data estimations. 

5.5.1. The two-part model vs. the heckit model 

As commented in Section 5.4, around 60% of the observations of our dependent 

variable TR take value zero. This percentage indicates the existence of a high degree of 

censoring, and thus the necessity to consider that the zeros and positive observations 

may be generated from different processes. Departing from the arguments in Section 

5.3, we consider a two-part model. In this Section we discuss whether it is more 

appropriate to model firms' training decisions as a two-part model with sample 

selection or not. "° 

Before focusing on this question, and since innovation is one of the determinants 

to be included in the specification of training, we first discuss whether the training 

provision is either contemporaneous to the innovation or it takes place some time after 

the innovation is obtained. The idea is that firms obtain process or product innovations 

and they try to incorporate them in the production process as soon as possible. We argue 

that workers may need some training to adapt their skills to the requirements of the 

innovation. Then, firms will have to provide training at the same time in which they 

obtain the innovation or some period after that. As firms arc interested in recovering the 

returns of their innovative effort, they will try to incorporate the innovation as soon as 

possible. If firms provided training after obtaining the innovation, the new technology 

would be idle for a period of time. Thus, we expect that firms provide training at the 

same moment in which they obtain the innovation. However, implementing a process 

innovation or launching a new product may take longer than simply adopting advanced 

technology, so that training could take place some time after the innovation is obtained. 

These reasons support the ideas of defining innovation as contemporaneous or lagged 

with respect to training. 

In Table 5.5, we estimate specifications (5.5) and (5.6), defining the innovative 

activity as contemporaneous to the provision of training. In Table 5.6, we show the 

110 The distribution of expenditure on training per worker is clearly right skewed. The median is 90€ per 
worker in 2001 and 109€ per worker in 2002, while the average is 171 and 186 respectively. The 
skewness coefficient is 7 in 2001 and 5.3 in 2002. As commented in Section 5.3, the two-part model is 
specially designed for variables with a high degree of censoring and a very right skewed distribution as in 
our case. See the descriptive analysis of expenditures per worker in Section 6.4.2 for further details. 
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results when it is lagged one period. In columns (a), innovative activity is defined using 

two dummy variables (named PRODUCT, PROCESS) that take value one when the 

firm has obtained a product/process innovation. In columns (b), the innovative activity 

is defined using one dummy variable that takes value one when the firm has obtained a 

product or process innovation (INNOV). The first and second columns show the 

marginal effects and coefficients of the participation equation respectively. The 

participation equation is the same in the heckit and the two-part model. The difference 

between the two models resides in the quantity equation, which, in the case of the heckit 

model, contains an additional term to account for sample selection. The third and fourth 

columns show the coefficients of the quantity equation in the heckit model in the two-

part model.'" 

Regarding an appropriate specification of innovation, in the participation 

equation, this variable is positive and significant irrespective of the definition of 

innovation. In the quantity equation, results are more diverse: when product and process 

innovations are contemporaneous, only the coefficient for process innovations is 

statistically different from zero; when they are lagged, only the coefficient for product 

innovations is significant; when the innovative activity is defined as a single dummy 

variable (INNOV) its coefficient is significant, both in the contemporaneous and lagged 

cases. These results seem to point out the different nature of the effects of product and 

process innovations on training. Actually, process innovations seem to have a 

contemporaneous effect on the quantity of training per employee, while product 

innovations seem to have an effect one period after the new product is obtained. This 

result may be explained by the type of training associated to each type of innovation. 

Even though analysing the determinants of each kind of training would be a very 

interesting exercise, for the purposes of the present analysis we will simply consider 

product and process innovations defined as a single dummy variable that affects firms' 

training provision contemporaneously. 

111 Notice that the two sets of coefficients of the quantity equation cannot be directly compared: while in 
the two-part model, the coefficients are equal to the conditional marginal effects, in the heckit, they are 
only part of the conditional marginal effect. For further details, see Cameron and Trivedi (2005). 
" : In this view, wc follow the approach by Alba-Ramirez (1994). Given the particular behaviour of 
product and process innovations, in Tabic A5.1 in Appendix 5.2 wc repeat the same exercise but for 
innovative activity, defined in the following way: product innovations are lagged and process innovations 
are contemporaneous. These variables are considered as two separate dummy variables (PRODUCT, 
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Table S.S. Estimation ofheckit and two-part models. Contemporaneous product and process innovations 

(») 
Product (t) // Process (t) 

Participation cq Quantity cq 

Mgeff Coeff Hcckit Two-part 

Coeff Coeff 

Size 0.1279*** 0.3395*** 0.0606 -0.0193 

(0.0108) (0.0288) (0.0697) (0.0396) 

White-collars 0.0053*** 0.0142*** 0.0233*** 0.0203*** 

(0.0009) (0.0024) (0.0039) (0.0033) 

Advanced technology „ , , „ , „ n.3387*" 0.0849 -0.0079 
- medium 

(0.0251) (0.0652) (0.1116) (0.0907) 
Advanced technology 0 | 4 4 g „ , 0 J 7 2 6 . . . a l 9 6 5 . 0 . l l 4 

-high 

(0.0368) (0.0932) (0.1224) (0.1101) 

Product innovation 0.1119*** 0.2912*** 0.0251 -0.0293 

(0.0274) (0.0704) (0.0919) (0.0799) 

Process innovation 0.1465*** 0.3827*** 0.2585"* 0.1767** 

(0.0244) (0.0634) (0.0998) (0.0774) 

International market 0.1094*** 0.2866*** 0.1598 0.0865 

(0.0245) (0.0637) (0.0957) (0.082) 

Foreign capital 0.0011"* 0.0028"* 0.0027*** 0.0022"* 

(0.0003) (0.0009) (0.001) (0.0009) 

Temporary workers -0.0002 -0.0005 -0.0063*** -0.0059** 

(0.0006) (0.0015) (0.0024) (0.0031) 

Controls 

Productive capacity -0.0012 -0.0031 -0.0009 -0.0003 

(0.0008) (0.0021) (0.003) (0.0029) 

Group 0.0377 0.0996 0.1445 0.1121 

(0.0301) (0.0791) (0.102) (0.099) 

Year -0.0311 -0.0827 -0.2721"* -0.2554*** 

(0.021) (0.0557) (0.0729) (0.0719) 

Sector dummies yes yes yes Yes 

Region dummies yes yes yes Yes 

constant -1.9872*** 3.1591"* 3.9768*** 

(0.4104) (0.8472) (0.6068) 

Noofobs 3020 1222 1222 

PscudoR 0.3469 - 0.1781 

pseudolnL -1331.1115 

rho - 0.353 

sigma2 - 1.2649 

sigma 12 - 0.4465 

(0.3268) 

HO: Sectoral 46.37*** 55.05«** 2.97*** 

HO: Region 0 65.12*** 30.79"* 1.87** 

0» 

Innov (t) 

Participation cq Quantity cq 

Mgeff Coeff Hcckit Two-part 

Coeff Coeff 

0.1318*** 0.3507"* 0.0812 -0.0246 

(0.0107) (0.0285) (0.0752) (0.0395) 

0.0053*** 0.0142*** 0.0236*** 0.0198*** 

(0.0009) (0.0024) (0.004) (0.0033) 

0.1324*** 0.3463*** 0.1167 -0.0043 

(0.025) (0.065) (0.1158) (0.0898) 

0.1511*** 0.3893*** 0.2274* 0.1164 

(0.0366) (0.0927) (0.1271) (0.1094) 

0.1668*** 0.4411*** 0.3209*" 0.1935*" 

(0.022) (0.0585) (0.1104) (0.0806) 

0.1109*" 0.2912*** 0.1719* 0.0792 

(0.0244) (0.0634) (0.098) (0.0819) 

0.001"* 0.0027*** 0.0029*** 0.0023*** 

(0.0003) (0.0009) (0.001) (0.0009) 

-0.0002 -0.0005 -0.0065*** -0.006** 

(0.0006) (0.0015) (0.0025) (0.0031) 

-0.0012 -0.0032 -0.0009 0 

(0.0008 (0.0021) (0.003) (0.0029) 

0.0361 0.0958 0.1624 0.1218 

(0.0299 (0.079) (0.1032) (0.0991) 

-0.0307 -0.0816 -0.2731*** -0.2525*" 

(0.0208 (0.0555) (0.0735) (0.0719) 

yes yes yes yes 

yes yes yes yes 

-2.0382*** 2.8695*** 3.9481*** 

(0.4101) (0.8945) (0.605) 

3020 1222 1222 

0.3431 - 0.1789 

-1338.8303 

0.4425 

1.2888 

0.5703 

(0.3484) 

47.80"* 56.89*** 3.11*** 

67.08*** 30.48*** 1.83** 

Note: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%, 5% and 10%. 

PROCESS) and as one single dummy variable (INNOV). In this Table, we obtain that the innovative 
activity is significantly positive both in the participation and in the quantity equation. 
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'able 5.6. Estimation of the heckit and two-part models. Lagged product and process innovations 

(a) 

Product (t-1) // Process (t-1) 

Participation eq Quantity eq 

Mgcff Coeff Ueckil Two-part 

Coeff Coeff 

Size 0.1275*** 0.3389*** 0.0575 -0.0212 

(0.0108) (0.0288) (0.0714) (0.0393) 

White collars 0.0053*** 0.0141*** 0.0228*** 0.0198*** 

(0.0009) (0.0024) (0.0039) (0.0033) 

.dvanced technology 0.1279*** 0.3344*** 0.0881 -0.0047 - medium 

(0.0251) (0.0652) (0.1139) (0.0909) 
.dvanced technology Q , 4 Q Q „ , 0 3 g 6 „ „ „ , 9 M 0 , , 0 4 

-high 
(0.0368) (0.0931) (0.1254) (0.1099) 

Product innovation 0.1028*** 0.2687*** 0.1954** 0.1414* 

(0.0262) (0.0677) (0.0904) (0.0814) 

Process innovation 0.1293*** 0.3401*** 0.0959 0.0255 

(0.0234) (0.0613) (0.0952) (0.0782) 

International market 0.1171*** 0.3072*** 0.1595* 0.0852 

(0.0244) (0.0634) (0.0977) (0.0826) 

Foreign capital 0.0011*** 0.0028*" 0.0028*** 0.0022*** 

(0.0003) (0.0009) (0.001) (0.0009) 

Temporary workers -0.0002 -0.0005 -0.0063"* -0.0059** 

(0.0006) (0.0015) (0.0025) (0.003) 

Controls 

Productive capacity -0.001 -0.0026 -0.0005 0.0001 

(0.0008) (0.0021) (0.003) (0.0029) 

Group 0.0369) 0.0977 0.146 0.1133 

(0.03) (0.079) (0.1025) (0.1001) 

Year -0.0428" -0.1139** -0.28*** -0.2584*** 

(0.021) (0.0559) (0.074) (0.072) 

Sector dummies yes yes yes yes 

Region dummies yes yes yes yes 

constant -2.0569"* 3.1089*** 3.937*" 

(0.4117) (0.8758) (0.6119) 

Noofobs 3020 1222 1222 

PseudoR 0.3442 - 0.1772 

pseudolnl. -1336.4628 

rho - 0.3493 

sigma2 - 1.2651 

sigma 12 - 0.4419 

(0.3403) 

H0:Sector=0 46.20*** 57.64*** 3.16*** 

H0:Region-0 64.97*** 29.55*** 1.84*** 

(b) 

Innov(t-l) 

Participation eq Quantity eq 

Mgcff Coeff Heckit Two-part 

Coeff Coeff 

0.1306*** 0.3478*** 0.0665 -0.0196 

(0.0107) (0.0286) (0.075) (0.0388) 

0.0053*** 0.0142*** 0.0231*** 0.0199*** 

(0.0009) (0.0024) (0.004) (0.0033) 

0.1307*** 0.3422*** 0.095 -0.0043 

(0.025) (0.065) (0.116) (0.0909) 

0.1554*** 0.4005*** 0.209* 0.115 

(0.0367) -0.0929 (0.1281) (0.1103) 

0.1702*** 0.454*** 0.2631" 0.153" 

(0.0216) (0.0583) (0.1148) (0.0785) 

0.1174*** 0.3083*** 0.1708* 0.0916 

(0.0243) (0.0632) (0.0993) (0.0826) 

0.001*** 0.0027*** 0.0028*" 0.0022*** 

(0.0003) (0.0009) (0.001) (0.0009) 

-0.0002 -0.0005 -0.0065*** -0.006 

(0.0006) (0.0015) (0.0025) (0.0031) 

-0.0011 -0.003 -0.0009 -0.0002 

(0.0008) (0.0021) (0.003) (0.0029) 

0.0357 0.0947 0.148 0.1143 

(0.0299) (0.079) (0.1026) (0.1001) 

-0.0421** -0.1122** -0.2842*" -0.26*** 

(0.0209) (0.0558) (0.0746) (0.0719) 

yes yes yes yes 

yes yes yes yes 

-2.0382*** 2.8695*" 3.9481*** 

(0.4101) (0.8945) (0.605) 

3020 1222 1222 

0.344 - 0.1772 

-1336.9093 

0.37 

1.2703 

0.47 

(0.3541) 

46.60*** 56.25"* 3.14*** 

66.74*** 30.50*** 1.88** 

<otc: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%, 5% and 10%. 
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Once we have chosen to include innovation contemporaneously, we turn to the issue 

of whether it is more appropriate to estimate a heckit model or a two-part model. 

According with Section 5.3, wc discuss whether the zeros observed in the dependent 

variable reflect that firms are not interested in providing training (actual outcome) or 

otherwise they hide some latent expected training provision that only becomes positive 

under certain circumstances (potential outcome). We argue that, in the presence of fixed 

costs (Lynch, 1993), some firms cannot afford to provide training and we observe a zero 

in the variable measuring the expenditures on training. If the fixed costs were smaller, 

they would decide to provide training and we would observe some positive value. In 

this view, fixed costs can be hiding a latent expected training provision. From this 

perspective, we are interested in the potential outcome and the heckit model seems to be 

more appropriate. 

Next, we are interested in analysing whether, in practice, sample selection exists for 

the case of provision of training in the Spanish manufactures. The t-test on the inverse 

Mills' ratio is used to test the null that the two-part model is correct against the 

alternative that the heckit is correct. When the same regressors are included in the two 

equations of the heckit model, multicollinearity problems arise and the model is close to 

unidentified. However, in our empirical specification, it seems difficult to find at least 

one regressor that can be included in the participation equation but not in the quantity 

equation. When collinearity problems appear, the t-tcst on the inverse Mills' ratio is not 

an appropriate tool to select between the two models. Following Leung and Yu (1996) 

we calculate the condition number to check for multicollinearity. For the total sample, 

the condition number for the covariates is 26.9, and after including the inverse Mills' 

ratio it takes a value of 36.9. As suggested in Cameron and Trivedi (2005, pp 554), 

although the condition number including the inverse Mills' ratio takes a value above 30, 

the increase when including this regressor is very small, for which wc do not consider 

that multicollinearity problems arc severe. Then, the t-test on the inverse Mills' ratio 

can be considered a useful tool to select between the two models. Table 5.5 columns (b) 

show that the coefficient of the inverse Mills' ratio takes value 0.57 and it is not 

statistically significant. Thus, the null that the two-part model is correct cannot be 

rejected for the total sample. 
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The application of the selection procedure based on the EMSE suggests that the 

two-part model seems more appropriate to model firms' decisions to provide training. 

As explained in Section 5.3, first we consider that the two-part model is the "true" 

model, and next, the heckit model. We select the model with smaller EMSE under the 

two assumptions. Table A5.3 in Appendix 5.2 offers the results for these tests. For most 

of the variables of interest in our empirical specification, we obtain that the EMSE for 

the two-part model is smaller than the EMSE for the heckit model, indicating that the 

former seems more appropriate. The only exception is the variable on the percentage of 

temporary workers, for which the model that accounts for sample selection seems more 

appropriate. As for the control variables, the same result is obtained and the two-part 

model is preferred with the exception of some regional dummies. Under the two 

assumptions, the results arc similar, indicating the robustness of the results. Thus, as 

obtained through the test on the inverse Mills' ratio, the two-part model seems to be 

more appropriate to model the firms' decision on the provision of training. 

Therefore, although from a theoretical point of view it can be argued that sample 

selection could exist, a reliable significance test on the inverse Mills' ratio and 

application of the EMSE criteria suggest that in practice it seems more appropriate to 

estimate a two-part model to model firms' training provision. In the case of the 

subsample of small and large firms, we obtain similar results."3 

The results for the estimation of the two-part model are shown on columns (b) of 

Table 5.5. The first and second columns show the marginal effects and coefficients of 

the probit corresponding to the participation equation. The fourth column shows the 

coefficients of the OLS estimation of the quantity equation. In the participation equation 

for the total sample, almost all the variables of interest are significant, except the 

percentage of temporary workers, and have the expected sign. In the quantity equation, 

the percentage of white collars, the innovative activity, the participation of foreign 

capital and the percentage of temporary workers are clearly significant. The results for 

the subsample of small and large firms arc shown on Tabic A5.2 in Appendix 5.2. 

Results show the existence of certain differences in the behaviour of small and large 

firms in their decisions on the quantity of training. 

113 Detailed results for the EMSE tests for large and small firms are in Table A5.3. 
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5.5.2. The two-part model with random effects 

The empirical evidence highlights the existence of high heterogeneity among firms with 

similar characteristics. The random effects model permits taking unobscrvable 

characteristics of the firms into account. In this Section we estimate the participation 

and quantity equations introducing a firm-specific effect to control for this 

heterogeneity. This model assumes that the individual heterogeneity is part of an error 

term component and this error term is uncorrected with the regressors. 

We estimate the participation equation by means of a random effects probit 

model, which assumes a normal distribution for the random effects. The model is 

estimated by maximum likelihood (see Guilkey and Murphy, 1993). The integral in the 

likelihood function is approximated with the non-adaptive Gauss-Hermite quadrature. 

The quadrature formula requires that the integrated formula is well approximated by a 

polynomial. As the panel size increases, the quadrature approximation becomes less 

accurate.114 If the results of the estimation change when the number of quadrature points 

changes, the results should be dismissed. We check the magnitude of these changes and 

obtain that, for most variables, the relative difference between the coefficients using 

different quadrature points is smaller than 0.01%. So, the results of the probit random 

effects model estimated in this Section can be trusted. As for the quantity equation, we 

estimate a standard regression model including random effects by GLS (dependent and 

independent variables are transformed using the idiosyncratic and the individual 

components of the error term). 

Table 5.7 shows the results of the two-part model including firm-specific effects, 

for the total sample and for the subsamples of small and large firms. As for the total 

sample (first set if columns in Table 5.7), the results for both the participation and the 

quantity equation are similar to those in Table 5.5 columns (b). The same variables are 

significant and with the same sign. Although the results arc similar to the model without 

the inclusion of random effects, the tests reject the null hypothesis that the firm-specific 

effects are zero. For the participation equation, the likelihood-ratio test compares the 

pool estimator (probit) with the panel estimator. When the panel-level variance 

component is unimportant, the panel estimator is not significantly different from the 

pooled estimator. The test rejects the null that the panel-level variance component is 

114 We have observations for only two years, so panel size is small and should not present severe 
quadrature problems. 
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equal to zero at 1%. As for the quantity equation, the Breusch and Pagan Lagrange-

multiplier test rejects the null hypothesis at 1%. Similar conclusions on the tests are 

obtained for the subsamples of small and large firms. According to all we have said 

until now, we have chosen the two-part model with random effects to carry on the 

remaining of our analysis. 

In general terms, the results obtained here confirm the general findings of the 

previous empirical studies. See for instance, Bartel (1989), Alba-Ramirez (1994), 

Baldwin et al. (1995), Black and Lynch (1998) and Hughes et al. (2004). More 

concretely, for the total sample, the effect of the variable on firms' size is positive and 

significant in the participation equation indicating the presence of effects associated to 

large firms even after controlling for the set of possible training determinants. 

Concretely, increasing the firm size by one point increases the probability of firms 

providing training by 0.2. However, it is not significant in the quantity equation.115 

The effects associated to the percentage of white collars are positive and significant: 

firms with more educated workers are more likely to provide training because these 

workers can take more profit of it; and these firms will spend more on training per 

worker.116 Notice however, that the two effects are very small in magnitude. 

In relation to technical requirements that may motivate firms' training, those that 

use advanced technologies with a medium or high intensity arc more likely to provide 

training: changing from using advanced technology with low to a medium intensity 

increases the probability of providing training by 0.24; and changing to using advanced 

technology with high intensity, 0.28. Also, changing from being a non-innovative firm 

to an innovative one increases the probability of providing training by 0.19. The reason 

is that using more complex technology requires more specialized knowledge and, as 

very specialized skills are not easily found in the labour market, firms may need to 

provide training. Contrary to what we expected, the use of advanced technologies 

variable docs not have a significant effect in the quantity equation, while becoming an 

innovative firm increases the expenditure on training per worker by 14%. The two 

variables are considered to have an effect contemporaneous to the provision of training: 

115 The results are in line with Baldwin et al. (1995) and Black and Lynch (1998) and with Alba-Ramirez 
(1994) for the Spanish case. However, Black et al (1999) find positive and significant effects when 
estimating a tobit model. 
116 The percentage of white collars has been lagged in order to capture the effect the effect that training is 
directed to those who have previously shown aptitudes to acquire knowledge. 
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we argue that, if firms provided training before adopting the new technology, workers 

could leave the firm before it captured the returns from training; if firms provided 

training after that, the new technology would be idle for a period of time. See Section 

5.5.1, where we discuss the case of innovation. 

The effects of the variable on the geographic scope of the market are positive and 

significant: firms operating in international markets increase the probability of training 

their workers by 0.18, in relation to operating at national, regional or local markets. 

However this variable does not seem to have a significant impact on the quantity of 

training."7 Being participated by foreign capital also increases both the probability of 

providing training and the firms' expenditure on training per worker. However, the two 

effects are quite small in magnitude. 

Finally, firms that have a high degree of temporary employment arc expected to be 

less interested in providing training as they will not be able to capture the returns from 

this investment if workers leave their jobs. The percentage of temporary workers does 

not seem to have any significant effect in the participation equation, whereas in the 

quantity equation, the effects are significantly negative although very small in 

magnitude. 

As for the control variables, the percentage of use of the productive capacity and 

belonging to a group does not increase the probability to provide more training. Finally, 

the sets of regional and industrial dummies arc jointly significant. 

The fact that firm size is significantly positive in the participation equation, even 

after controlling for other variables and firm-specific effects, suggests the existence of 

scale economies in the provision of training as well as other effects associated with firm 

size. Apart from this direct effect of firms' size, the other covariates may have different 

effects in small and large firms' subsamples, as suggested by the descriptive on Tables 

5.1 and 5.2. For example, does the increase in the ratio of skilled workers lead to higher 

probability of training (or more expenditure) in both small and large firms? Is this effect 

higher in magnitude in one of the groups? To further analyse this question we estimate 

the same equations for the subsamples of small and large firms. Given that small firms 

are acknowledged to have more difficulties in accessing training, we are interested in 

11 Battel (1989) estimates a logit model and finds a positive and significant effect of the degree of 
competition faced by firms. 
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analysing the impact of these variables in the training decisions and whether they play 

different roles in firms with different sizes. 

The second and third sets of Columns in Table 5.7 show the results for the 

estimation of the empirical specification for the subsamplcs of small and large firms. 

Results suggest the existence of certain differences between small and large firms in 

their training provision decisions. Concretely, the firm size has a negative effect on the 

expenditure on training per worker in small firms, which is not the case of large firms. 

This suggests the existence of heterogeneity in the training expenditure by size and the 

necessity for further analysis, as done in Section 5.6. 

Regarding the qualification of the labour force, it does not determine that large firms 

decide to provide training, but it does have an impact on the amount of it. While in 

small firms, the level of qualification of the labour force motivates the two decisions. 

This result could be explained by the fact that large firms employ a wide range of 

employees, and so, ceteris paribus, they have a higher probability of providing training 

to at least one employee. 

The variables related with technology seem to be important determinants of the 

firms' decision to provide training for both small and large firms. However, in the case 

of large firms, the effects seem to be slightly smaller in magnitude than in the case of 

small firms. Moreover, changing from being a non-innovative large firm to an 

innovative one increases the expenditure on training per worker almost 22%, whereas in 

the case of small firms, this variable does not have a significant effect. These results 

suggest a relationship between size, technological activities and the quantity of training 

per worker. As we analyse later, technological activities could explain that large firms 

provide more training per worker. 

In the case of small firms, competing in an international market and being 

participated by foreign capital affects the two training decisions. This may be explained 

by the fact that small firms that operate in international markets or have more 

participation of foreign capital may decide to provide training as a way to deal with the 

necessities of their competitive environment. However, the effect of the geographical 

scope of the market on the decision of whether to provide training is much larger in 

large than in small firms. 
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Table 5.7. Estimation the two-part random effects model for the total sample and the small and large 
firms ' subsamples 

Total samph 

Participation eq 

MgEff 

Size 0.2024»** 

(0.0212) 

White collars 0.0089*** 

Advanced technology l 

-medium 

Advanced technology i 

-high 

(0.0017) 

0.242O*** 

(0.05 IX) 

0.2801*** 

(0.0794) 

Innovation 0.1928*** 

(0.0365) 

International market 0.1835*** 

Foreign capital 

Temporary workers 

Controls 

Productive capacity 

Group 

Year 

Sector dummies 

Region dummies 

Random effects 

constant 

No of obs 

No of firms 

pscudoInL 

H0:Scctor-0 

HOiRcgionO 

H0:RE=0 

(0.0449) 

0.0014** 

(0.0006) 

-0.0001 

(0.0010) 

-0.0013 

(0.0013) 

0.0682 

(0.0572) 

-0.0462* 

(0.0245) 

yes 

yes 

yes 

Coeff 

0.6273*** 

(0.0683) 

0.0276*** 

(0.0053) 

0.7019*** 

(0.1471) 

0.7696*** 

(0.2073) 

0.5832*** 

(0.1078) 

0.5413*** 

(0.1282) 

0.0043*** 

(0.0018) 

-0.0002 

(0.003) 

-0.004 

(0.0041) 

0.2078 

(0.1717) 

-0.1431* 

(0.0761) 

yes 

yes 

yes 

-4.0818 

(0.9042) 

3020 

1538 

-122: 3.5902 

30.81** 

4 1 . ; ¡2*** 

230.48*** 

Quantity eq 

Coeff 

-0.0341 

(0.0484) 

0.0195*** 

(0.0038) 

0.0436 

(0.1123) 

0.1576 

(0.1395) 

0.1414* 

(0.0795) 

0.096 

(0.0904) 

0.0022** 

(0.0011) 

-0.0066* 

(0.0034) 

-0.002 

(0.0031) 

0.113 

(0.1234) 

-0.2154*** 

(0.0507) 

yes 

yes 

yes 

4.2892*** 

(0.709) 

1222 

734 

39.15** 

20.31 

68.17*** 

Small firms 

Participation eq 

MgEff 

0.0662*** 

(0.0149) 

0.0036*** 

(0.0009) 

0.109*** 

(0.0352) 

0.136* 

(0.0805) 

0.0738*** 

(0.0239) 

0.0458* 

(0.0254) 

0.0007** 

(0.0003) 

0.0000 

(0.0003) 

-0.0002 

(0.0005) 

0.0137 

(0.0268) 

-0.0062 

(0.0093) 

yes 

yes 

yes 

Coeff 

0.6955*** 

(0.1161) 

0.0375*** 

(0.0069) 

0.8085*** 

(0.1924) 

0.8152*** 

(0.3249) 

0.6272*** 

(0.1406) 

0.397** 

(0.1773) 

0.0075** 

(0.0032) 

0.0005 

(0.0036) 

-0.0024 

(0.0051) 

0.1339 

(0.2435) 

-0.0656 

(0.0973) 

yes 

yes 

yes 

-5.0014*** 

(1.1196) 

2086 

1068 

-777.5287 

25.84 

36.91*** 

164.98*** 

Quantity eq 

Coeff 

-0.2347** 

(0.1075) 

0.0197*** 

(0.0048) 

-0.0142 

(0.1536) 

0.1408 

(0.2488) 

0.0567 

(0.1285) 

0.2674* 

(0.1543) 

0.0047** 

(0.0022) 

-0.002 

(0.0042) 

-0.0016 

(0.0043) 

0.0297 

(0.193) 

-0.2004** 

(0.0937) 

yes 

yes 

yes 

4.3705*** 

(0.9879) 

520 

335 

40.77*** 

16.77 

15.72*** 

Large firm* 

Participation eq 

Mg Eff 

0.0681 

(0.1897) 

0.0011 

(0.0034) 

0.0784 

(0.2235) 

0.0979 

(0.2868) 

0.1026 

(0.2662) 

0.1205 

(0.3155) 

0.0005 

(0.0014) 

-0.0005 

(0.0018) 

-0.0010 

(0.0031) 

0.0114 

(0.0555) 

-0.0541 

(0.1502) 

yes 

yes 

yes 

Coeff 

0.379*** 

(0.154) 

0.0062 

(0.0082) 

0.4604** 

(0.2367) 

0.6219** 

(0.2709) 

0.529*** 

(0.1701) 

0.6401*** 

(0.1889) 

0.0028 

(0.0021) 

-0.0029 

(0.0062) 

-0.0056 

(0.0075) 

0.0621 

(0.2455) 

-0.3019*** 

(0.1267) 

yes 

yes 

yes 

5.7329 

(5.09) 

934 

493 

-421 1.5722 

15.08 

13.46 

48.31*** 

Quantity eq 

Coeff 

0.0299 

(0.082) 

0.0177*** 

(0.0058) 

0.1931 

(0.1727) 

0.2403 

(0.183) 

0.2244** 

(0.0968) 

0.051 

(0.1121) 

0.0013 

(0.0013) 

-0.0156*** 

(0.0053) 

-0.0036 

(0.0042) 

0.1983 

(0.1674) 

-0.2147*** 

(0.0587) 

yes 

yes 

yes 

4.7874*** 

(0.9618) 

702 

409 

47.09*** 

30.35*** 

42.65*** 

Note: standard deviation in parentheses; (***)(**) and (*) denote significant at 1%, 5% and 10%. 

Finally, the coefficient of the variable on the percentage of temporary workers is 

only significant and with negative sign in the decision on the quantity of training for 

large firms. As before, given large firms employ a wide range of workers, it does not 

affect their probability of providing training but its quantity. In relation with the control 

variables on the group and use of the productive capacity, small and large firms do not 
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show differences in behaviour. As for the sets of dummy variables on the region and 

sector, there arc differences between small and large firms. 

In conclusion, the technological activities and the geographical scope of the 

market seem to be important determinants of firms' training decisions. In addition, there 

are certain differences between small and large firms that may explain why small firms 

provide less training per employee than their larger counterparts. In Section 5.6 we use 

the Oaxaca-Blinder decomposition to further investigate the contribution of these 

variables in explaining the training provision gap between small and large firms. 

5.6. Decomposition of the Training gap between small and large firms 

5.6.1. The Oaxaca-Blinder decomposition in the two-part model 

We apply the Oaxaca-Blinder methodology to decompose the training provision 

differential between large and small firms. It permits decomposing the differences in the 

yes/no training decision and in the amount of training in two components: differences in 

the levels of the determinants of training and differences in the impact of these 

determinants. The first component reflects that small and large firms have different 

characteristics, which are associated to different training levels. The second component 

reflects the differences in the impact of such characteristics on the training provision by 

firm size. For example, supposing that small and large firms had the same percentage of 

qualified workers, would they show a similar propensity to invest in training? This 

component shows that the origin of the differences in training may arise because of the 

fact that firms' characteristics may have different impact on their training decisions in 

small and large firms (i.e. a different coefficient as opposed to different levels in 

characteristics). 

As in Chapter 3, we depart from two auxiliary regressions for small and large 

firms: 

tL=F{X\ßL) 

where T denotes training, both as a discrete (77?) and continuous variable (InTR), X is 

the matrix of determinants of training, ß is the conforming vector of estimated 

coefficients and subscripts L and 5 refer to large firms and small firms respectively. 
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Notice that these auxiliary regressions are more general than in Chapter 3 as F(-) 

can be both a linear and a non-linear function. A complete decomposition of the two-

part model requires decomposing the gap of the variable of interest in the quantity 

equation, which is a linear model, and the gap of the variable of interest in the 

participation equations, which is a probit model and so, non-linear. The traditional 

detailed Oaxaca-Blinder decomposition can be applied in linear models, but it is not 

suitable for a non-linear specification. Thus, the standard decomposition can be applied 

for the quantity equation of the two-part model, but not for the participation equation. 

Instead, for this latter case we apply a recent proposal (Yun, 2004) to compute detailed 

decompositions for non-linear models that are linear in their arguments, such as our 

participation probit equation."8 

Yun's methodology consists of finding the contribution of every «-variable to 

the total difference. The Yun-Oaxaca-Blinder detailed decomposition for non-linear 

equations is expressed as follows: 

fL -Ts=t Kx faxJL) - ®(xsßL)]+ Z Kß faxsßL) - ®(xjs)] (5.8) 

where, in the case of the probit model, «Pisa standard normal cumulative distribution 

function and W^x and fF¿ are the weights for each «-variable. 

The key question is finding proper weights for the variables. Yun (2004) 

suggests evaluating the value of the function using mean characteristics and then using a 

first order Taylor expansion to linearize O aroundXLßL and Xsßs. In this way, he 

derives the expression for the weights: 

(Xl-Xl)ß^ w„ =(ßl-ß's)X"s . 

(XL-Xs)ß,/ A* (ßL-ßs)Xs 

As we use a variation of the Oaxaca-Blinder decomposition suggested by 

Oaxaca and Ransom (1994) which does not make any assumption on which is the 

natural model (see Section 3.6.1), the decomposition for the participation equation in 

the two-part model is calculated as follows: 

Kx = 1 V ; wip =? ?...- ; (5-9) 

118 As far as we know Yun's detailed decomposition have been only applied so far in a reduced number of 
labor market studies (Motellón and López-Bazo, 2005; Hernanz and Toharia, 2006). 
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fL - í S = I ^ v k / ) - ^ / ) l + E ^ W [ ( t ' A À ) - ( I » ( l i / 5 * ) ] + 
«'1 n-\ 

í^sk/)-*(M)l 
Linearizing the characteristics and coefficients a r o u n d ^ / ^ , Xsßs and Xsß', 

the weights arc calculated as: 

( X l ^ ) r _{ß^p)x1 _iß'"-ß"s)Xs 
w" - (xL -Xs)ß- ' w — - (A. -ß-)xL ' w«°° - W-J^ {fU1) 

where ß' is the estimated nondiscriminatory coefficients structure, calculated as a 

weighted average of the small and large coefficients structure:/$* =0.ßL + ( / -Q)ßs, 

where D. is obtained as: fi = (^ 'Z)" ' (X ' ¿ X'L ) . The subscripts bßADV and 

AßDJS indicate that the weights correspond to the effect of large firms' advantage and 

small firms' disadvantage in relation with the non-discriminatory coefficients structure. 

The first term at the right hand-side of equation (5.10) reflects training 

differences due to differences in characteristics. This term is an estimate of the 

differential in the probability of providing training between small and large firms in the 

absence of differences in the impact of these characteristics. The second and third terms 

are estimates of the differential in probability of providing training due to differences in 

the impact of firms' characteristics. Together, they collect the effect of large firms' 

advantage and small firms' disadvantage in relation with the non-discriminatory 

coefficients structure. Since we are not particularly interested in distinguishing the 

advantage and disadvantage effects, but in evaluating the differences in the coefficients 

as a whole, we will consider these two terms together. 

5.6.2. Results of the decomposition of the training gaps 

The results in Section 5.5.2 show evidence of certain firm characteristics that determine 

the probability of providing training and the quantity of resources devoted to this 

activity. There, we have also shown that the effect of these determinants differs across 

firms with different size. In this Section, we try to assess the individual contribution of 

these determinants in explaining the training provision gap between small and large 

firms in two ways: differences in the level of the determinants of the training provision 
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in small and large firms and differences in the impact of such characteristics on the 

training provision decisions. To perform such analysis, wc apply the detailed 

decomposition described in expression (5.10). 

Tables 5.8 and 5.9 show the results of the Oaxaca-Blinder decomposition, as 

suggested by Oaxaca and Ransom (1994), for years 2001 and 2002. The former shows 

the results for the estimation without firm-specific effects and the latter includes firm-

specific effects to control for possible heterogeneity among firms. As commented in 

Section 3.6.2, in interpreting the results we should keep in mind that the Oaxaca-Blinder 

decomposition is not exact when it is based on coefficients from models with random 

effects. It should also be mentioned that, as some of the determinants of the provision of 

training are defined as dummy variables, the Gardcazábal and Ugidos (2004) 

identification constraints have been used in the estimation of equations (5.7) to 

guarantee robustness of the results regardless of the omitted category in the dummy 

variables (see Section 3.6.2 for further details). 

Table 5.8 shows the main results of the decomposition based on the estimation 

of the two-part model without firm-specific effects."9 The differential in the probability 

of providing training between small and large firms is 0.40 in 2001 and 0.45 in 2002. 

The decomposition for all the variables together shows that in 2001, most part of the 

gap is due to differences in characteristics, while differences in the impact of 

characteristics explain only a 10% of the gap. In 2002 the whole differential can be 

explained by differences in firms' characteristics, while differences in the impact of 

characteristics show a small effect in favour small firms. That is, under equal impact of 

characteristics (i.e. coefficients), the gap in the probability of providing training would 

be larger favouring large firms. However, we are especially interested in the individual 

decomposition to analyse the contribution of each variable. 

The fact that large firms employ more white collars explains a very small part of 

the differential in the probability of providing training between small and large firms. 

Although differences in characteristics favour large firms in both years, this variable 

shows a different behaviour in 2001 and 2002: in the first case, the differences in 

characteristics, which favour large firms, are compensated by differences in the impact 

of characteristics, which favour small firms; in the second case, it favours of large firms. 

119 Table 5.8 shows the most relevant results of the decomposition. For more detailed and complete 
results, see Table A5.4 at the Appendix 5.3. 
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As for the variables related to technological activities, the differences in the intensity of 

use of advanced technologies explain around 20% of the gap, while the global impact of 

this variable has a very small effect in favour of small firms. The differences in 

innovative activity between small and large firms explain about than 10% of the 

differential in the probability of providing training for both years, while the global 

impact of this variable is also very small in magnitude and favours small firms. The 

differences in the variable on the geographical scope of the firms' market contribute 

around 8% to explain the probability gap in both years, while differences in the global 

impact of this variable is quite small and favours large firms. The differences in the 

participation of foreign capital and the percentage of temporary workers show a small 

contribution to the differences in the probability of providing training. 

Table 5.8. Decomposition for the two-part model. Estimation without firm-specific effects 

2001 2002 

Training differential 

Total 

White collars 

Advanced Technology 

Innovation 

International Market 

Foreign capital 

Temporary workers 

Partici] pation eq 

0.4014 

Charact 

0.466 

87.62% 

0.015 

2.75% 

0.098 

18.36% 

0.053 

9.99% 

0.041 

7.68% 

0.02 

3.72% 

0.001 

0.12% 

Impact 

0.066 

12.38% 

-0.021 

-3.86% 

-0.002 

-0.32% 

-0.001 

-0.25% 

0.001 

0.19%> 

-0.004 

-0.72% 

-0.005 

-0.88% 

Quantity eq 

0.1812 

Charact 

0.252 

54.71% 

-0.004 

-0.95% 

0.053 

11.41% 

0.05 

10.96% 

0.034 

7.47% 

0.054 

11.72% 

0.008 

1.76% 

Impact 

0.208 

45.29% 

-0.004 

-0.77% 

0.016 

3.55% 

0.024 

5.27% 

0.037 

7.94% 

-0.109 

-23.76% 

-0.186 

-40.40% 

Participation eq 

0.4501 

Charact 

0.461 

103.47% 

0.015 

3.47% 

0.093 

20.79% 

0.056 

12.52% 

0.04 

8.93% 

0.02 

4.45% 

0.001 

0.13% 

Impact 

-0.015 

-3.47% 

0.032 

7.24% 

-0.017 

-3.83% 

-0.011 

-2.54% 

0.026 

5.87% 

0.01 

2.30% 

0.011 

2.42% 

Quantity eq 

0.2899 

Charact 

0.333 

79.82%) 

0.013 

3.17% 

0.052 

12.50%, 

0.054 

13.03% 

0.035 

8.51% 

0.064 

15.47% 

0.022 

5.34% 

Impact 

0.084 

20.18%) 

-0.004 

-0.91% 

0.02 

4.90% 

0.017 

4.06% 

0.034 

8.09% 

-0.101 

-24.13% 

-0.164 

-39.28% 

The differential in the logarithm of the expenditure on training per worker 

between small and large firms is 0.18 in 2001 and 0.28 in 2002. The decomposition for 

all the variables together shows that differences in firms' characteristics explain around 

55% of the differential in 2001 and almost 80% in 2002, while differences in the impact 

of characteristics explain 45% and 20% respectively. 
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Again, the percentage of white collars has an almost negligible contribution in 

explaining the gap of the quantity of training.120 Regarding the variables related to 

technological activities, the use of advanced technologies explains more than 15% of 

the differential in the quantity of training: around 12% of the effect is due to differences 

in characteristics and the remaining portion is due to differences in the impact of 

characteristics, both in favour of large firms. The innovative activity also explains more 

than 15% of the gap —more than 10% is due to differences in characteristics and the 

remaining portion is due to differences in the impact—. Differences in the geographical 

scope of firms' market explain more than 16% of the training gap and both differences 

in characteristics and differences in the impact of these characteristics have a similar 

contribution, both in favour of large firms. The participation of foreign capital explains 

a quite important part of the differential: around 15% is due to the fact that large firms 

are more participated by foreign capital. However, the effect due to the impact of this 

variable is also quite large and favours small firms, taking values above 23%. This 

effect in favour of small firms is due to the fact that the coefficient of this variable in the 

case of small firms is larger than in the case of large firms. Finally, the percentage of 

temporary workers has an important contribution in explaining the differential in the 

quantity of training and it is mainly due to differences in the impact of characteristics in 

favour of small firms, taking values of almost 40%. Having temporary workers has a 

negative effect on the quantity of training and the coefficients for small firms are larger 

than for large firms, then, the resulting effect favours small firms. In other words, if 

small and large firms had the same impact of the variable on temporary workers, ceteris 

paribus, the gap in the probability of providing training between small and large firms 

would be even wider. 

Table 5.9 offers the main results of the decomposition based on the estimation of 

the two-part model including firm-specific effects.121 The effects of the individual 

decomposition based on pooled and panel data show the same signs. Moreover, the 

importance of the contribution of the different variables is generally maintained. That is, 

u 0 The differences in the levels of the variable on the percentage of while collars are negative because the 
sample of small firms that make a positive expenditure on training, have a higher percentage of white 
collars than their larger counterparts. 
'"' Table 5.9 shows the most relevant results of the decomposition. For more detailed and complete 
results, see Table A5.5 at the Appendix 5.3. 
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the most relevant effects explaining the gap in the decomposition based on pooled data 

are the same as those in the decomposition based on panel data. 

In addition, regarding the participation equation, the magnitudes of the 

individual effects arc very similar under the two models for both 2001 and 2002. 

However, in the decomposition based on random effects, the individual contribution of 

each variable is slightly higher and the most important difference corresponds to the 

variable on the use of advanced technologies. So, as in Table 5.8, the variables that have 

a more important role in explaining the gap between small and large firms in their 

probability of providing training are: the use of advanced technology, the innovative 

activity and the international scope of the market where firms operate and their effect is 

mainly due to differences in characteristics. 

Table 5.9. Decomposition for the two-part model. Estimation including firm-specific effects 

2001 2002 

Training differential 

Total 

White collars 

Advanced Technology 

Innovation 

International Market 

Foreign capital 

Temporary workers 

Participation cq 

0.4014 

Charact 

0.527 

131.29% 

0.018 

4.48% 

0.122 

30.39% 

0.Ü44 

10.96% 

0.047 

11.71% 

0.02 

4.98% 

0 

0% 

Impact 

0.044 

10.96% 

-0.018 

-4.48% 

-0.004 

-1.00% 

-0.Ü01 

-0.25% 

0.003 

0.75% 

-0.004 

-1.00% 

-0.002 

-0.50% 

Quantity eq 

0.1812 

Charact 

0.21 

115.89% 

-0.004 

-2.21% 

0.082 

45.25% 

0.037 

20.42% 

0.042 

23.18% 

0.052 

28.70% 

0.009 

4.97% 

Impact 

0.17 

93.82% 

-0.029 

-16.00% 

0.02 

11.04% 

0.034 

18.76% 

0.036 

19.87% 

-0.1 

-55.19% 

-0.211 

-116.45% 

Participai lion cq 

0.4501 

Charact 

0.519 

115.31% 

0.019 

4.22% 

0.114 

25.33% 

0.046 

10.22% 

0.046 

10.22% 

0.019 

4.22% 

0 

0% 

Impact 

-0.035 

-7.78% 

0.031 

6.89% 

-0.01 

-2.22% 

-0.002 

-0.44% 

0.012 

2.67% 

0.007 

1.56% 

0.004 

0.89% 

Quantity cq 

0.2899 

Charact 

0.308 

106.24% 

0.013 

4.48% 

0.079 

27.25% 

0.04 

13.80% 

0.043 

14.83% 

0.063 

21.73% 

0.025 

8.62% 

Impact 

0.119 

41.05% 

-0.031 

-10.69% 

0.023 

7.93% 

0.025 

8.62% 

0.033 

11.38% 

-0.092 

-31.74% 

-0.186 

-64.16% 

Note: given that the decomposition is not exact in the case of using the RF, estimates, the sum of the shares of the 
components does not equal 100%. 

Although the effects have the same signs and a similar importance under the two 

models, the results of the quantity equation shows some differences in magnitude: the 

contribution of the different variables is much larger here than for the decomposition 

based on the standard regression, both as differences in characteristics and the 

differences in the impact of these characteristics. As before, the variables that have a 
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more important contribution in explaining the gap in the quantity of training are: the use 

of advanced technology, the innovative activity and the international scope of the 

market where firms operate and their effect is due to both differences in characteristics 

and differences in the impact of these characteristics. Additionally, the participation of 

foreign capital in the firms and the percentage of temporary workers seem to explain a 

large part of the effect, which is especially due to differences in the impact of these 

characteristics on the quantity of training in favour of small firms. 

5.7. Conclusions 

In this Chapter we try to assess the reasons why small firms provide less training than 

their larger counterparts. The hypothesis is that large firms arc associated to certain 

characteristics that permit them to dedicate more efforts to training workers or that 

require more training. 

First, we presented theoretical arguments and previous empirical evidence 

supporting the hypothesis that training is associated to certain characteristics such as the 

previous qualification of the labour force, the technological complexity of the 

productive process, the innovative capacity of the firm, the fact that firms operate in an 

international market, the participation of foreign capital in the firm and the percentage 

of temporary workers. Using the ESEE, we showed evidence that large Spanish 

manufacturing firms invest more on training and they arc more associated to these 

characteristics than their smaller counterparts. 

Next, we estimated a heckii model, which encompasses the two-part model, to 

analyse if these characteristics explain the decision on whether to provide training or not 

and how much to spend on it. We discussed which of the two models could be more 

appropriate to model firms' decisions on training, both from a theoretical and applied 

perspective. Although the heckit model seems to be more appropriate from a theoretical 

point of view, we do not find evidence of strong sample selection in the case of the 

Spanish manufacturing firms in 2001 and 2002. Thus, we consider that the two-part 

model could be more appropriate to model their decisions on training and we perform 

the remaining of our analysis on the basis of this model. Departing from previous 

evidence that small and large firms follow different patterns in their training decisions, 

we estimate the two subsamples separately. 
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Results from these estimations suggest that technological activities and the 

geographical scope of the market arc important determinants of firms' training 

decisions. The effects of the technological variables on the yes/no decision arc larger in 

magnitude in the case of small firms. As for the market scope, it determines the two 

decisions in the case of small firms, whereas in the case of large firms, it has a large 

effect on the probability of providing training. 

Finally, the Oaxaca-Blinder decomposition assesses the relative contribution of 

these determinants to explain the differential in the patterns of training between small 

and large firms. As for the decision on whether to provide training, the most important 

contributions are related with the firms' technological activity and the geographical 

scope of the market where they operate and these effects arc mainly due to differences 

in characteristics in favour of large firms. With regards to the decision on the quantity of 

training per worker, the variables related with the technological activity and the market 

scope explain a relevant part of the gap, both as differences in characteristics and 

differences in the impact of characteristics in favour of large firms. In addition, the 

participation of foreign capital and temporary workers explain a large part of the gap, 

basically as differences in the impact of characteristics in favour of small firms. 

All in all, we confirm the general result that small firms have a limited access to 

a tool that permits adapting the skills of their employees for becoming more 

competitive. Our results suggest that in general, the differences in training between 

small and large firms are related to differences in firms' requirements to update the 

skills of their employees so that they acquire specific knowledge to use the new 

technologies and to make the firms more competitive in an international environment. 

And these differences favour large firms. In other words, the differences between small 

and large firms do not seem to be related with characteristics that allow firms to provide 

more training (i.e. having more qualified workers or non-temporary workers). 

3¿¡M;¡ití'-j;¡ uV. 
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Appendix 5.1. Description of the variables 

- Training is measured as a discrete variable (dTR), according to whether the firm 

provides continuous training, and as a continuous variable, that is, the log of the real 

expenditure on continuous training per worker (InTR). Continuous training is 

measured as the external expenses on training per worker, including fives different 

types of training: computation and information technologies, foreign languages, 

sales and marketing, engineering and technical training and other issues (and 

expressed in 2001 real euros). 

- The firm size is defined as the total number of employees and measured as the 

number of full time employees plus the number of part time employees divided by 

two (both on December 31st) plus the number of temporary employees. 

- The percentage of white collars in the firm includes engineers, graduates, middle 

level engineers, experts and qualified assistants. Data on white collars are not 

available in 2000 and 2001 as they are not assumed to change substantially on every 

year. We interpolate the percentage of white collars, making the assumption that 

they increase or decrease linearly. For the firms that entered the survey in 2000 and 

2001, we use data on this year. For the firms that entered the survey in previous 

years, we interpolate the percentage of white collars in 2000 and 2001, using the 

corresponding values for every firm in 1998 and 2002 and making the assumption 

that they increase or decrease linearly. 

The intensity of use of advanced technologies is measured by a set of three dummy 

variables labelled as low, medium and high, when firms use 0-1, 2-3 or 4-5 

advanced technologies respectively. The survey has questions on whether the 

following technologies are used by the firm: Computer Numerically Controlled 

(CNC) machines and tools, Robots, Computer-aided design (CAD), Combination of 

the previous systems by central computer (CAM, flexible manufacturing systems, 

etc) and Local Area Network (LAN) for factory use. In the datasct, these data are 

only available every four years, as it is not supposed to change yearly, and so, we 

assumed to be constant between 2001 and 2002. 

- Innovation is defined as a dummy variable that takes value one if the firm has 

introduced a product or a process innovation (PRODUCT, PROCESS). 
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- The geographical scope of the market where the firm operates is defined by a 

dummy that takes values 1 when the firm operates in an international market. And it 

takes values zero, when it is local, province, regional or national. 

- The participation of foreign capital is defined as the percentage of foreign-owned 

capital of the firm. 

- The percentage of temporary workers over the total employees in the firm is 

measured at the end of 2001 and 2002. When the firm reports that the number of 

temporary employees has changed considerably, it is computed as the average of 

temporary employees at the end of every quarter. 

- As for the control variables, we include the percentage of the productive capacity 

used by the firm is a question directly asked in the survey. We control for the fact 

that the firm is part of a group by means of a dummy that takes value 1 when the 

firm belongs to a group of firms. We also control for sector by means of a set of 20 

dummy variables according to the National Classification of Economic Activities 

(NACE-93). The excluded category is "Office machines, computer equipments, 

process equipments, optics and similar". The regional dummies are a set of 17 

dummy variables by CCAA. The omitted category is "La Rioja". Due to lack of 

variability, we consider all the firms situated in the "Balearic Islands" and "Canary 

Islands" as a single category. Finally, we include year dummies. 
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Appendix 5.2. Estimation of the two-part and heckit models. Complementary 
results 

Table A5.1. Estimation of the heckit and two-part models. Lagged product innovations and 
contemporaneous process innovations 

(a) 

Product (t-1) // Process (t) 

Participation cq Quantity cq 

Heckit Two-part 
Mg elf Coeff 

Coeff Coeff 

Size 0.1265*** 0.3357*** 0.0409 -0.0285 

(0.0108) (0.0289) (0.0696) (0.0396) 

White collars 0.0053*** 0.014*** 0.0223*** 0.0197*** 

(0.0009) (0.0024) (0.0038) (0.0033) 

Advanced technology 0 1 3 0 , . „ 0 . 3 4 0 2 „ , 0 . 0 6 6 4 . a 0 1 5 5 

-medium 

(0.0251) (0.0652) (0.1122) (0.09) 

Advanced technology () „_.,„.„ Q m ] o m < ) 

-high 

(0.0368) (0.0932) (0.1227) (0.1094) 

Product innovation 0.1099*** 0.2869*** 0.1698* 0.1189 

(0.0259) (0.0668) (0.0894) (0.0787) 

Process innovation 0.1553*** 0.4057*** 0.2186** 0.1438* 

(0.0239) (0.0621) (0.0993) (0.0783) 

International market 0.1116*** 0.2924*** 0.1456 0.0811 

(0.0245) (0.0636) (0.0958) (0.0819) 

Foreign capital 0.0011*** 0.0029*** 0.0028*** 0.0023** 

(0.0003) (0.0009) (0.001) (0.0009) 

Temporary workers -0.0002 -0.0004 -0.0061*** -0.0057* 

(0.0006) (0.0015) (0.0024) (0.003) 

Controls 

Productive capacity -0.001 -0.0028 -0.0005 0.0001 

(0.0008) (0.0021) (0.003) (0.0029) 

Group 0.0385 0.1017 0.1501 0.1214 

(0.0301) (0.0791) (0.1017) (0.099) 

Year -0.0403** -0.1071** -0.2791*** -0.2622*** 

(0.021) (0.0559) (0.0732) (0.0723) 

Sector dummies yes yes yes yes 

Region dummies yes yes yes yes 

constant -2.033*** 3.2284*** 3.955*** 

(0.4114) (0.856) (0.6089) 

N o o f o b s 3020 1222 1222 

PseudoR 0.3472 - 0.1796 

pseudolnL -1330.4748 

rho - 0.3115 

sigma2 - 1.2549 

sigmal2 - 0.3909 

(0.3301) 

ll():Sectoi=0 46.68*** 55.84*** 3.05*** 

(b) 

Innov (t-1 //1) 

Participation cq Quantity cq 

Mg eff Coeff Heckit Two-part 

Coeff Coeff 

0.1302*** 0.3464*** 0.0648 -0.0318 

(0.0107) (0.0286) (0.0747) (0.0394) 

0.0052*** 0.0139*** 0.0227*** 0.0193*** 

(0.0009) (0.0024) (0.0039) (0.0033) 

0.1336*** 0.3495*** 0.1036 -0.0096 

(0.025) (0.0649) (0.1163) (0.0896) 

0.1504*** 0.3874*** 0.2104* 0.1085 

(0.0367) (0.0929) (0.1266) (0.1094) 

0.1694*** 0.4501*** 0.3855*** 0.2614*** 

(0.0219) (0.0586) (0.1149) (0.0821) 

0.1128*** 0.2961*** 0.1661* 0.0788 

(0.0244) (0.0634) (0.0985) (0.0819) 

0.001*** 0.0028*** 0.003*** 0.0024*** 

(0.0003) (0.0009) (0.001) (0.0009) 

-0.0002 -0.0005 -0.0065*** -0.0059** 

(0.0006) (0.0015) (0.0025) (0.003) 

-0.0011 -0.0028 -0.0007 0 

(0.0008) (0.0021) (0.003) (0.0029) 

0.0366 0.0969 0.1674* 0.1292 

(0.0299) (0.079) (0.1028) (0.099) 

-0.0416** -0.1108** -0.295*** -0.2699*** 

(0.0209) (0.0558) (0.0743) (0.0719) 

yes yes yes yes 

yes yes yes yes 

-2.0382*** 2.8695*** 3.9481*** 

(0.4101) (0.8945) (0.605) 

3020 1222 1222 

0.3436 - 0.1821 

-1337.7413 

0.4126 

1.2775 

0.5271 

(0.3506) 

47.63*** 56.86*** 3.16*** 

H0:Rcgion 0 65.00*** 29.66*** 1.84** 67.33*** 30.35*** 1.83** 
Note: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%, 5% and 10%. 
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Table A 5.2. Estimation the heckit and two-part models for the small and large firms ' subsamples 

Small firms 

Participation cq Quantity cq 

Heckit Two-part 
Me efï Coefr ' 

Coeff CoefT 

Si/e 0.0982*** 0.3657*** 0.0225 -0.2112** 
(0.0127) (0.0479) (0.2222) (0.098) 

While collars 0.0051*** 0.019*** 0.0307*** 0.0199*** 
(0.0008) (0.0029) (0.0106) (0.0045) 

Advancedteehnology0 | 1 3 6„, ( U 9 M . . . „_, 7 ( ) M 8 

-medium 

(0.0248) (0.0799) (0.2546) (0.1353) 

Advanced technology „ 1 2 3 9 „ , a 4 0 1 9 . „ 0 .3258 0 0 9 3 2 
-high 

(0.0476) (0.1382) (0.2956) (0.2077) 

Innovation 0.14*** 0.4855*** 0.4065 0.115 

(0.0225) (0.0738) (0.2837) (0.1287) 

International market 0.0613*** 0.217**» 0.3851** 0.2569* 

(0.0251) (0.0846) (0.1796) (0.1443) 

Foreign capital 0.0012*** 0.0046*** 0.0073»'* 0.0051*** 

(0.0004) (0.0014) (0.0028) (0.0019) 

Temporary workers 0.0001 0.0003 -0.0025 -0.0022 

(0.0005) (0.0017) (0.0035) (0.0039) 

Controls 

Productive capacity -0.0008 -0.0029 -0.0027 -0.0008 

(0.0007) (0.0025) (0.0047) (0.004) 

Group 0.0144 0.053 0.0285 -0.0023 

(0.0295) (0.1067) (0.1736) (0.1666) 

Year -0.0077 -0.0286 -0.2305** -0.2122 

(Ó.0185) (0.0691) (0.1201) (0.115) 

Sector dummies yes yes yes yes 

Region dummies yes yes yes yes 

constant -2.(13X2*** 2.8695»** 3.9481*»* 

(0.4101) (0.8945) (0.605) 

Noofobs 2086 520 520 

PscudoR 0.2658 - 0.1902 

pseudolnL -860.0167 

Rho - 0.6575 

sigma: - 1.4597 

sigma 12 - 0.9597 

(0.8239) 

ll0:Sector=0 39.54*** 31.80** 2.33*** 

Ii0:Region=0 64.91»** 18.82 1.55* 

Large firms 

Participation cq Quantity cq 

Mg eff Coeff Heckit Two-part 

CoefT Coeff 

0.0704*** 0.2439*»» -0.1194 0.009 

(0.0242) (0.0845) (0.1233) (0.064) 

0.0003 0.001 0.019*** 0.0197*** 

(0.0013) (0.0046) (0.0051) (0.005) 

0.0687** 0.2431** 0.0317 0.1277 

(0.0346) (0.1251) (0.1806) (0.1283) 

0.1013**» 0.3715*»* -0.0089 0.216 

(0.0368) (0.1439) (0.2197) (0.1374) 

0.1171»*' 0.3934*** 0.0076 0.2484*** 

(0.0315) (0.1035) (0.2047) (0.1031) 

0.1055*** 0.3612*** -0.2017 0.0306 

(0.0307) (0.1048) (0.1987) (0.1044) 

0.0005 0.0019 0.0001 0.0013 

(0.0003) (0.0012) (0.0015) (0.001) 

-0.001 -0.0033 -0.0118*** -0.0143*** 

(0.001) (0.0035) (0.0046) (0.0047) 

-0.0011 -0.0039 0.0009 -0.001 

(0.0013) (0.0044) (0.005) (0.0041) 

0.01 0.0343 0.2012 0.217:* 

(0.0388) (0.13:4) (0.1509) (0.1305) 

-0.056** -0.1945** -0.1525 -0.2626*** 

(0.0278) (0.097) (0.131) (0.09) 

yes yes yes yes 

yes yes yes yes 

4.47X6 5.3329*** 4.5951»»» 

(4.567) (1.295.3) (0.7253) 

934 702 702 

0.1487 - 0.2674 

-445.7285 

-1.0000 

1.4874 

-1.4874 

(1.0214) 

24.26 39.99*** 4.95*»» 

58.81*** 20.15 2.93*** 

Note: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%. 5% and 10%. 
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Chapter 5. The Role of Firm Size in Training Provision Decisions: the Spanish case 

Appendix 5.3. Decomposition for the two-part model. Detailed results 

Table A5.4. Decomposition for the two-part model. Estimation without firm-specific effects. Detailed 
results (corresponds to Table 5.8) 

2001 2002! 

Participation cq Quantity cq Participation cq Quantity cq 

Training differential 0.4014 0.1812 0.4501 0.2899 

Charact Adv Disadv Charact Adv Disadv Charact Adv Disadv Charact Adv Disadv 

Total 0.466 0.067 -0.001 0.252 -0.019 0.227 0.461 -0.003 -0.012 0.333 0 0.084 

87.62% 12.59% -0.21% 54.71% -4.13% 49.41% 103.47%-0.66% -2.81% 79.82% 0% 20.18% 

While collars 0.015 -0.021 0 -0.004 -0.002 -0.002 0.015 0.002 0.031 0.013 -0.002 -0.002 

2.75% -3.94% 0.08% -0.95% -0.35% -0.43% 3.47% 0.38% 6.87% 3.17% -0.42% -0.49% 

Advanced Technology 0.098 -0.001 0 0.053 0.029 -0.013 0.093 0 -0.017 0.052 0.03 -0.01 

18.36% -0.27% -0.05% 11.41% 6.35% -2.80% 20.79% 0.03% -3.85% 12.50% 7.26% -2.37% 

Innovation 0.053 -0.001 0 0.05 0.018 0.006 0.056 0 -0.011% 0.054 0.016 0.001 

9.99% -0.22% -0.03% 10.96% 4.00% 1.27% 12.52% 0.02% -2.56% 13.03% 3.85% 0.21% 

International Market 0.041 0.001 0 0.034 -0.009 0.045 0.04 0 0.026 0.035 -0.01 0.044 

7.68% 0.12% 0.07% 7.47% -1.89%. 9.84% 8.93% -0.02% 5.88% 8.51% -2.36%. 10.45% 

Foreign capital 0.02 -0.004 0 0.054 -0.044 -0.065 0.02 0 0.01 0.064 -0.046 -0.055 

3.72% -0.75% 0.03% 11.72% -9.66% -14.09% 4.45% 0.07% 2.23% 15.47% -10.93% -13.20% 

Temporary workers 0.001 -0.005 0 0.008 -0.125 -0.061 0.001 0 0.01 0.022 -0.103 -0.061 

0.12% -0.91% 0.03% 1.76% -27.07%-13.33% 0.13% 0.07% 2.34% 5.34% -24.75%-14.53% 

Size 0.207 -0.074 0 -0.055 0.208 0.739 0.196 0.006 0.033 -0.055 0.21 0.747 

38.84%-l3.82% 0.09% -11.90% 45.23%, 160.62%,44.08% 1.24% 7.41% -13.15%, 50.27% 179.13% 

Productive capacity -0.001 -0.006 0 0 -0.084 0.061 -0.001 0 0.017 0 -0.083 0.059 

-0.20% -1.13% 0.05% 0% -18.22% 13.29% -0.29% 0.10% 3.88% -0.02% -20.02% 14.21% 

-0.037 0.024 0 0.018 0.1 II 0.059 -0.036 

-8.14% 5.35% 0.07% 3.97% 26.72% 14.26% -8.65% 

-O.I I 0.019 0.003 0.015 0.059 0.211 -0.106 

2.30% -5.85% 0.04% 12.07% 41.29% -23.92% 4.19% 0.57% 3.34% 14.11% 50.65% -25.53% 

Region -0.003 -0.53 0.001 -0.055 -0.917 -0.296 -0.001 0.04 0.056 -0.024 -0.92 -0.376 

-0.59%-99.55% 0.15% -U.87%-199.12%-64.33%-0.15% 8.88% 12.52% -5.85%-220.59%-90.28% 

Year 0 0.013 0 0 0.01 0.04 0 0.001 0.034 0 -0.01 -0.04 

0% 2.38% -0.09% 0% 2.20% 8.75% 0% 0.21% 7.64% 0% -2.43% -9.66% 

Group 0.025 

4.66% 

Sector 0.012 

-0.004 

-0.71% 

-0.031 

0 

0.05% 

0 

0.111 

24.06% 

0.056 

0.058 

12.57% 

0.19 
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Chapter 5. The Role of Firm Size in Training Provision Decisions: the Spanish case 

Table A5.5. Decomposition for the two-part model. Estimation including firm-specific effects. Detailed 
results (corresponds to Table 5.9) 

2001 2002 

Participation eq Quantity eq Participation eq Quantity eq 

Training differential 0.4014 0.1812 0.4501 0.2899 

Charact Adv Disadv Characl Adv Disadv Characl Adv Disadv Charact Adv Disadv 

Total 0.527 0.051 -0.007 0.21 -0.039 0.209 0.519 -0.019 -0.017 0.308 0.002 0.118 

131.29% 12.71% -1.74% 115.89%-21.52% 115.34% 115.31%-4.22% -3.78% 106.24% 0.69% 40.70% 

White collars 0.018 -0.02 0.002 -0.004 -0.027 -0.002 0.019 0.015 0.015 0.013 -0.03 -0.002 

4.48% -4.98% 0.50% -2.21% -14.90% -1.10% 4.22% 3.33% 3.33% 4.48% -10.35% -0.69% 

Advanced Technology 0.122 -0.002 -0.002 0.082 0.03 -0.01 0.114 0.002 -0.011 0.079 0.031 -0.008 

30.39% -0.50% -0.50% 45.25% 16.56% -5.52% 25.33% 0.44% -2.44% 27.25% 10.69% -2.76% 

Innovation 0.044 -0.001 0 0.037 0.028 0.006 0.046 0.001 -0.003 0.04 0.024 0.001 

10.96% -0.25% 0% 20.42% 15.45% 3.31% 10.22% 0.22% -0.67% 13.80% 8.28% 0.34% 

International Market 0.047 0.001 0.002 0.042 -0.008 0.044 0.046 -0.001 0.012 0.043 -0.009 0.042 

11.71% 0.25% 0.50% 23.18% -4.42% 24.28% 10.22%-0.22% 2.67% 14.83% -3.10% 14.49% 

Foreign capital 0.02 -0.004 0.001 0.052 -0.043 -0.057 0.019 0.003 0.004 0.063 -0.044 -0.048 

4.98% -1.00%, 0.25%, 28.70%,-23.73%-31.46% 4.22%, 0.67% 0.89%, 21.73% -15.18%, -16.56%, 

Temporary workers 0 -0.003 0 0.009 -0.136 -0.075 0 0.002 0.002 0.025 -0.112 -0.074 

0% -0.75%, 0%, 4.97%, -75.06%,-41.39%, 0.00%, 0.44%, 0.44%, 8.62% -38.63%, -25.53% 

Size 0.23 -0.103 0.006 -0.076 0.396 0.795 0.217 0.071 0.037 -0.076 0.399 0.S03 

57.30% -25.66% 1.49% -41.94%2I8.54%438.74% 48.21% 15.77% 8.22% -26.22% 137.63% 276.99% 

Productive capacity -0.001 -0.009 0.003 -0.001 -0.134 -0.031 -0.001 0.006 0.02 -0.006 -0.133 -0.03 

-0.25% -2.24% 0.75% -0.55%-73.95%-17.11% -0.22% 1.33% 4.44% -2.07% -45.88% -10.35% 

Group 0.033 -0.005 0.001 0.103 0.052 -0.025 0.032 0.004 0.007 0.103 0.053 -0.024 

8.22% -1.25% 0.25% 56.84% 28.70% -13.80% 7.11% 0.89% 1.56% 35.53% 18.28% -8.28% 

Sector 0.016 -0.022 0 0.056 0.194 -0.084 0.026 0.016 0.002 0.06 0.216 -0.079 

3.99%, -5.48% 0%, 30.91%, 107.06%-46.36%, 5.78% 3.55% 0.44%, 20.70%, 74.51%, -27.25%, 

Region -0.002 -0.451 0.005 -0.09 -0.889 -0.286 0.001 0.312 0.03 -0.036 -0.891 -0.368 

-0.50%-112.36% 1.25% -49.67%-49.62%-157.84% 0.22% 69.32% 6.67% -12.42%-307.35%-l26.94% 

Year 0 0.01 0 0 0 0.02 0 0.01 0.01 0 0 -0.015 

0% 2.74% -0.50% 0% -0.55% 8.28% 0% 1.56% 2.67% 0% 0.34% -5.17% 

Note: given that the decomposition is not exact in the case of using the RH estimates, the sum of the shares of the 

components does not equal 100%. 
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Chapter 6 

DO SUBSIDIES STIMULATE FIRMS' PROVISION OF TRAINING? 

EVIDENCE FOR SPAIN 

6.1. Introduction 

The purpose of this Chapter is estimating the impact of subsidies on the provision of in-

company training for Spanish manufacturing firms in 2001 and 2002, when subsidies 

were regulated by the 111 National Agreement on Continuous Training (ANFC). We 

follow the same approach, specification and model as in Chapter 5, but considering also 

the subsidies on training. 

This Chapter is structured as follows: in the next Section, we briefly explain the 

Spanish system of subsidies to continuous training. In Section 6.3, wc discuss the 

empirical approach. Basically, the effect of subsidies can be seen as the sum of a direct 

effect of the public expenditure and an indirect effect, which takes place through the 

reaction of the privately financed training that can be either positive or negative. We 

offer a description of the variables of interest and the sources used to construct them in 

Section 6.4. An important finding in the descriptive analysis is that large firms receive 

more hours of subsidized training per hour worked. Section 6.5 presents and discusses 

the main results of the estimation of the probability of firms providing training and on 

the expenditure for the total sample. Given the observed differences in the hours of 

subsidised training by firm size, we estimate our model for the subsample of small and 

large firms. The final Section summarizes and concludes. 
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6.2. The third National Agreement on Continuous Training 

In this Section, wc succinctly explain the main characteristics of the third National 

Agreement on Continuous Training (III ANFC), signed on December 2000, which 

regulated the subsidies on training during the period January 2001 until December 2003. 

A more extensive and detailed description is provided in Appendix 6.1. 

The III ANFC comprised a system of subsidies for different continuous training 

modalities: firm training plans, grouped training plans, specific training plans for non

profit and voluntary organizations, inter-sector training plans, complementary activities 

related to training and individual training plans. In this study we focus on the first two 

modalities, which are named in-company training; firm training plans are adopted by 

firms with at least 100 employees and with their own training plan; and grouped 

training plans when they arc adopted by at least two firms in the same sector with 

common training necessities. 

Firms and employees pay an accident and health insurance contribution to the 

social security system calculated on the basis of payroll. In 2001 and 2002, the amount 

of resources dedicated to vocational training was 0.35% of their payroll and it is called 

the vocational training levy. Firms could be awarded subsidies for their continuous 

training actions provided to those workers that paid the vocational training levy to the 

social security system. Workers who did not have the obligation to pay had access to 

training in the terms described in Appendix 6.1. 

Firms could apply for a subsidy by describing in detail the training actions they 

planned to undertake. The proposals were evaluated by the so-called sector or regional 

"joint commissions" (comisiones paritarias),12' which produced a report. If the report 

was positive, the application was submitted to the Tripartite Foundation. This institution 

decided whether to award an advanced payment of the subsidy and the INEM 

transferred the total amount awarded to the firm. At the end of the training activities, the 

firm had to certify that the training had been provided. According to the degree of 

fulfilment of the plan, the actual subsidy was determined and, if it was lower than the 

advanced payment, firms had to make a refund for the difference. Thus, the subsidy was 

designed as a credit to the firms. Given this design, the subsidy awards and the training 

122 The collective bargaining agreements indicated the joint commission that evaluated the report on 
firms' training plan. In the absence of a joint commission, the report was evaluated by the National Joint 
Commission. 
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Chapter 6. Do Subsidies Stimulate Firms ' Provision of Training? Evidence for Spain 

provision can be considered contemporaneous: first the advanced payment was 

awarded; then, firms had to perform the training activities; and finally, the ultimate 

settlement was unknown until the training activities were finished. Although the 

advanced payment was awarded before the end of December on every year, firms had 

time to carry on the training actions until the end of April of the following year. Given 

that the maximum delay is of only four months, we assume that the two decisions are 

contemporaneous. 

The total amount of the subsidy awarded depended on the following factors: the 

technical evaluation, the estimated cost (with a ceiling), the private co-financing, the 

quantity demanded and the available resources. There was a maximum of 100 hours of 

subsidized training per worker. In the case of firm training plans, the maximum subsidy 

was the continuous training levy paid by the firm and workers to the social security 

system or the total cost of the training plan (so that firms were encouraged to co-finance 

their own training plans). 

6.3. Empirical Approach 

Training provided by firms to their employees is generally assumed to have a positive 

impact on firms' performance, as more qualified workers become more productive and 

so do their corresponding firms. Sec for example the empirical studies by Barrel (1994), 

Alba-Ramirez (1994), Black and Lynch (1996), Barrett and O'Connell (2001), Almeida 

and Carneiro (2005) or Dearden et al. (2006). Blundell et al. (1999) argue that private 

returns to training constitute an incentive for firms to invest in it. However, the benefits 

of training are not only restricted to the firms providing training, but also could spill 

over to other firms, so that the gains to the economy as a whole (social returns) could 

exceed the returns obtained by the investing parties (private returns). These spillovers 

include positive production externalities and social effects, such as a more equal 

distribution of income. See for example, Dearden et al. (2000, 2006) who find evidence 

in favour of positive externalities from training for the case of the UK. The existence of 

these positive economy-wide training spillovers indicate that there is an alleged 

underinvestment in training, as the actual expenditure on training is lower than the 

optimal expenditure. Leuven and Oostcrbeek (2004) argue that such underinvestment in 

work-related training can origin in the poaching-externality in the case of general 
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training and in the hold-up problem in the case of specific training.123 The existence of 

this market failure is an important economic justification for the public support of 

training and governments try to compensate it by means of public policies. 

The continuous training system in Spain has raised the interest of economists, 

sociologists and pedagogues, with studies that describe the evolution of subsidized 

continuous training and the main characteristics of firms applying for subsidies. See for 

example, Parellada et al. (1999), Crespo and Sanz (2000), Planas and Rifà (2003), 

Rigby (2004) and Planas (2005). Other studies analyse the determinants of firms' 

decision to invest in training, for example Bartel (1989), Alba-Ramirez (1994) and 

Black and Lynch (1998). In Chapter 5, we showed evidence that there are some factors 

influencing the decision on whether to provide training and the decision on the amount 

of training. Concretely, we find a significant impact on firms' training provision of the 

previous education of the employees, the use of advanced technology in the firm, its 

innovative activity, the degree of competition faced by the firm, the participation of 

foreign capital in the firm and the percentage of temporary workers. Although some 

studies for the Spanish case highlight the increasing expenditure, firms and participants 

in continuous training, the impact of training subsidies on in-company training 

provision has still to be empirically examined for the Spanish case. 

Given the alleged positive effects of training for the whole economy and the 

efforts dedicated to increase firms' investment in training made by public institutions, 

we intend to analyse whether subsidies have an impact on the training provided by 

Spanish manufacturing firms. Only a few studies have analysed this question. Görg and 

Strobl (2005) study the effect of government subsidies on firms' training expenditure 

for Irish firms. They find that subsidies stimulate training in domestic-owned firms, but 

not in foreign-owned firms based in Ireland. Leuven and Oosterbeek (2004) study the 

effect of an additional tax deduction for firms that train employees older than 40-ycars-

old in the Netherlands. They estimate a diffcrcnce-in-diffcrcnccs model that compares 

the participation in training of workers above and below age 40. They find that this 

extra deduction does not lead to higher training participation by employees above age 

'"" Firms will not finance general training because of the poaching of trained workers by other firms. The 
hold-up problem decreases workers' incentives to invest in specific training as it will increase firms' 
productivity and generates a surplus that, under bargaining, will have to be shared between firms and 
workers. 
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40, as firms mainly postpone the training of their employees until they reach this age. 

Barry ct al. (2004) find no evidence that plants that receive subsidies arc more likely to 

provide privately financed training in the Irish case. They also find that firms that 

receive training subsidies provide less training per employee. They argue that this result 

might reflect that training subsidies are targeted to firms that otherwise are unlikely to 

provide much training. Hölzer et al. (1993) use a survey of US firms that applied for 

training subsidies and estimate the effects of subsidies on total hours of training. The 

authors recognize that their estimations may suffer from sample selection biases. They 

find large and significant, though one-time, increase in training hours due to the 

awarded grants. 

In the following paragraphs, we specify the empirical model used to assess the 

effect of subsidies on firms' training provision. Although there are differences with their 

approach, we use Leuven and Oosterbeek (2004) as a starting point for our 

specification. We define T, as the firm's provision of training to their employees and St 

as the level of the subsidy. Then our specification can be written as: 

T¡ =a + ßSi+X,'S + u, (6.1) 

where T¡ can be defined both as a continuous or binary variable, X¡ is a set of control 

variables, u¡ is the error term and ß is the effect of the change in the subsidy on the 

training provision. As explained in Section 6.2, the subsidy awards and the training 

provision can be considered contemporaneous. We intend to reflect it in our 

specification, where these two variables refer to the same period. 

Subsidies may have a direct and an indirect effect on training expenditures and 

on the probability of providing training -defining training as the company-financed 

training plus the subsidy-. The direct effect increases the total expenditure while 

holding the company-financed training constant. The direct effect also increases the 

probability of providing training. The indirect effect operates through the response of 

the company-financed training to the subsidy and it is a sum of two opposite effects, so 

it can be positive or negative: the "spillover" or "complementary effect" is positive and 

magnifies the direct effect of subsidies. The "substitution" or "crowding-out effect" is 

negative and reduces the direct effect of subsidies. Thus, the final effect of the subsidy 

can be higher or lower than predicted by direct effect alone. 
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When/?>0, the subsidy has a positive direct effect and an indirect effect that can 

be positive, null or negative (although smaller in magnitude than the positive direct 

effect). For example, when the subsidy reduces the fixed costs of other current or future 

training plans or there is knowledge transfer and know-how that stimulates other 

training actions; also, when the subsidy lowers the private cost of the current plan, 

turning an unprofitable project to a profitable one, or increasing its probability of being 

undertaken. When ß=0, the crowding-out effect of the subsidies compensates the direct 

effects. Finally, when ß<0, the final effect of the subsidies is negative because the 

crowding-out effect is larger than the direct effect. The last two cases take place when 

firms dedicate resources that they would have dedicated to training to other areas in the 

firm, so that the privately financed training is displaced. Notice that even in the first 

case it is possible that privately financed training is displaced and subsidies arc not 

having the expected positive indirect effect. Thus, the subsidies can only be considered 

to be effective when the positive indirect effect appears. This interpretation is quite 

common among the literature on R&D subsidies —see for example Lach (2002), 

Busom (2000) and David et al. (2000). 

Departing from the reasoning and specification in Chapter 5, the empirical 

specification estimated in this Chapter is expression (6.1). The dependent variable is 

defined both as a continuous variable (expenditure on training per worker in logs) and a 

binary indicator (that takes value 1 for positive expenditure). Our variable of interest is 

the subsidies, which is considered contemporaneous to the provision of training (as 

discussed in Section 6.2). Finally, a set of control variables and firm-specific effects 

have been included. The control variables of the model are included as specified in 

Section 5.3 (based on the reasoning in Section 5.2 and defined as in Appendix 5.1). 

Namely: the percentage of white collars, the intensity of use of advanced technologies, 

the innovative capacity of the firm, the geographical scope of the firms' market, the 

foreign capital participation and the percentage of temporary workers, the firm size, the 

intensity of use of the productive capacity, a variable on whether the firm belongs to a 

group and a set of regional, industrial and year dummies. 
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6.4. Data and Descriptive Analysis 

6.4.1. Definition of the variables and sources of data 

Our variables of interest arc the provision of training by the firm and the level of the 

subsidy. As in Chapter 5, data on training arc drawn from the ESEE. The provision of 

training is measured by a discrete and a continuous variable: the dummy variable 

(dTRj), which takes value 1 when the firm has positive training expenses and 0 

otherwise; and the log expenditure on training (InTRi), defined as the sum of expenses 

per worker for training in computing and information technologies; foreign languages; 

sales and marketing; engineering and technical training; and diverse issues (expressed in 

euros of 2001). As commented in the previous Chapter, data on training arc available in 

2001 and 2002. 

Information on the amount of the subsidy (S¡) is not available at the level of 

individual firms. Moreover, even if this variable was available, it may suffer 

endogeneity problems because unobservable factors determining the expenditure on 

training may be common to those factors determining whether the firm obtains a 

subsidy. For example, the effect of trade unions, for which we cannot control, is 

considered a factor determining training expenses. Trade unions also determine in part 

whether firms obtain a subsidy: when firms apply for a subsidy, a joint commission has 

to produce a report on the appropriateness of awarding the subsidy. As firms are 

assigned to different joint commissions according to their collective bargaining 

agreement, the subsidies are strongly influenced by trade unions. Therefore, trade 

unions may constitute an unobservable factor determining both the expenditure on 

training and whether the firm obtains the subsidy. In such case, the variable on the 

subsidy will be correlated with the error term, which may produce biased coefficients 

for this variable. A way of dealing with the two limitations at the same time is finding a 

proxy of the variable S¡. An adequate proxy of S¡ would be a variable that has a strong 

correlation with the firm receiving a subsidy: we assume that a variable that measures 

the percentage of subsidized hours of training over the hours worked for firms in a 

given region and size strata {SUBS¡) will be highly correlated with S¡. Given that S¡ is 

unknown, we cannot perform the first-stage estimation in instrumental variables and 

analyse whether SUBSi is an appropriate instrument for S¡. However, SUBS¡ is assumed 

to have effect on firms' training provision other than through its effect on the subsidy 
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received by the firm. If this assumption is correct, the endogeneity problem between 

subsidies and the firm provision of training would be solved. In this view, the 

coefficients obtained from the regression of dTR, or InTR, on SUBS, can be seen 

analogously as the reduced form estimates in an instrumental variables setting. 

The variable SUBS¡ for each /'-firm is defined according with its r-region and/firm 

size strata, so that we obtain the percentage of hours of subsidized training over worked 

hours by size and region {SUBSrf) as follows: 

SUBSrí = rf (6.2) 

where HTR is the number of hours of subsidized training and HWK is the number of 

hours worked. Subscripts r and/correspond to firms in a certain region and firm size 

strata respectively. The regions are defined as the Autonomous Communities124 where 

the firm is located. We consider five different size strata according to the number of 

employees in the firm: 1 to 10; 11 to 50; 51 to 250; 251 to 500; more than 500.125 

The variable HTR is calculated as the number of participants in subsidized 

training multiplied by average subsidized hours per subsidized participant.126 The 

available data exclude informal and on-the-job training as well as the so-called "supply 

training plans" (continuous training carried on by workers independently of their 

employers). This way InTR and HTR arc measuring company-provided training. To 

construct this variable we use data provided by the Tripartite Foundation for 

Employment Training.'27 

The variable HWK is calculated as the number of workers affiliated to the Social 

Security System multiplied by the average yearly effective hours of work. We consider 

only the workers that contribute to the Social Security System because otherwise their 

employers are not eligible for a training subsidy dedicated to such employees, and so 

124 Spain is divided in 17 NUTS II regions called Autonomous Communities (Comunidades Autónomas). 
125 Although the ESEE contains information of firms with 10 or more employees, those firms that after 
some periods report having less than 10 employees are maintained in the survey. This is the ease of 108 
firms in 2001 and 109 in 2002, which represent around 6.8% of the observations. 
'*6 "Participants" are defined as workers that take part in training actions. When the same person 
participates in more than one training action, she/he is counted as more than one participant. 

Further details 
http://wvvw.fundaciontripartita.ori;/inde\.asp?MP=6&MS=25&MN=2&TR=C&IDR=21 (last time 
visited on Is' of January 2007). 
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they cannot receive subsidized training.128 These data are collected by the General 

Treasury of the Social Security.'w The average yearly effective hours of work is 

calculated as the hours worked according to the collective agreement plus overtime 

hours minus lost hours. The workers considered to compute hours worked arc those 

who have a labour contract with the firm on the last day of the corresponding quarter. 

The hours per worker are obtained as a weighted average of the effective hours of part 

time and full time workers. These data are drawn from the Encuesta de Coyuntura 

Laboral™ elaborated by the Subdirección General de Estadísticas Sociales y 

Laborales, from the Ministry of Labour and Social Affaires. This dataset collects 

information on a sample of about 12000 establishments on every quarter. 

The data used to construct HTR and HWK correspond to firms in the industrial 

sector, which is defined according to the NACE-93 classification (groups 15 to 37, 

excluding group 23) in 2001 and 2002. They are also restricted to the population of 

workers that contribute to the Social Security System under the General Regime and the 

Regime of the Mining of Coal131, including both part-time and full-time workers. These 

restrictions are necessary to guarantee comparability with the ESEE, from where we 

obtain the remaining variables in the analysis. 

Finally, a set of control variables drawn from the ESEE has been included: the 

percentage of white collars, the intensity of use of advanced technologies, firms' 

product or process innovations, the geographical scope of the firm main market, the 

foreign capital participation, the percentage of temporary workers, the firm size, the 

intensity of use of the productive capacity, a variable on whether the firm belongs to a 

group, a set of industry and region dummies; and finally the year dummies. We follow 

128 Workers affiliated to the Social Security System do not necessarily correspond to the number of 
workers, but to the number of situations that generate the obligation to contribute to this system (i.e. a 
worker may have labour activities under different regimes, and thus, more than one obligation to 
contribute to it). 
129 For further details sec http://w\\-\v.mtas.cs/cstadisticas/anuario2002/AFI./afifh.htm (last time visited on 
I51 of January 2007). 
130 For further details see httn:/Avw\v.mtas,es,'estaclisticas/anuarw2001 • HTML/ECL/eclfn.html (last time 
visited on lsl of January 2007). 
131 Data on the hours of training include also workers that contribute to the Social Security System under 
the Autonomous Regime and the Agriculture Regime. However, these groups represent a small 
proportion over the total participants in training (around 2-4% in most regions). So, we have weighted the 
hours of training by the percentage of workers that contribute to the Social Security System under the 
General Regime and the Regime of the Mining of Coal. 
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the reasoning in Section 5.2 to include these variables. For further details, see the 

description of the variables in Appendix 5.1. 

6.4.2. Descriptive analysis 

In this Section we present the main characteristics of the variables introduced in the 

previous Section. Figures in Table 6.1 complement the major characteristics of data on 

firms' expenditure on training already described in Section 5.4. Our sample consists of a 

cross-section for 2001 and 2002, with 1515 and 1505 firms, respectively. Considering 

the total sample, the average expenditure on training per worker is around 68 euros in 

2001 and 77 in 2002. In our sample, around 40% of the firms spend money on training: 

601 firms in 2001 and 621 in 2002. A main characteristic of this variable is that it 

contains an important percentage of observations that take value zero (around 60% 

firms do not spend anything on formal training). Among firms with positive 

expenditure, the average is around 171 euros per worker in 2001 and 186 in 2002. As 

Table 6.1 shows, the positive values of the expenditure on training per worker have a 

very right skewed distribution: the median expenditure is around 90 euros in 2001 and 

109 euros in 2002, while the average is much higher. After taking logarithms, the 

skcwncss reduces from 7 to -0.86 in 2001 and from 5.3 to -0.51 in 2002. In the 

following Sections, we present a model that takes into account the high proportion of 

"zeros" and the skcwncss of the positive values. Finally, it should be said that the 

expenditure on training per worker increases between 2001 and 2002 and shows a 

considerable dispersion. 

Table 6.1. Expenditure on training per worker in the Spanish manufacturing firms 

No obs 
% 

Total sample 

1515 

2001 
Positive expenditure 

601 
39.66% 

Total sample 
1505 

2002 
Positive expenditure 

621 
41.26% 

67.943 171.27 76.968 186.534 
217.407 318.654 195.81 269.33 

0 89.703 0 109.144 
ü Ü.025 Ü 0.771 

3992.948 3992.948 3292.718 3292.718 

10.092 7.099 7.100 5.366 

-0.865 -0.512 
Note: quantities on expenditure on training per worker are expressed in constant euros of 2001. 

Expenditure on 
training per worker 

average 
std dev 
median 

min 
max 

skcwncss 
skewnces (logs) 
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Regarding the data on subsidized training for all the firms in the industrial 

sector, in 2001 and 2002, 18323 and 18052 firms obtained public funds for providing 

training to their employees, more than 330000 and 315000 workers, respectively. The 

public funds awarded to in-company training actions are equal to 104 million euros in 

2001 and 113 million euros in 2002. 

Table 6.2 shows a descriptive of the variables used to construct the percentage 

of subsidized training hours over working hours (SUBS) by region. The first set of 

columns shows the number of subsidized participants in training actions, the number of 

workers affiliated to the social security system, the percentage of participants over 

affiliated workers, the hours of subsidized training per subsidized participant and the 

average annual effective hours of work for 2001. The second set of columns show the 

same for 2002. The last row in this tabic shows the values for all regions in Spain. 

Recall that this Chapter is restricted to manufacturing firms and workers affiliated to the 

social security system under the regimes explained in Section 6.4.1. Catalunya is the 

region with more participants in training actions (more than 72000), while La Rioja in 

2001 and Baleares in 2002 are the regions with less participants (around 1800 and 1700 

respectively). However, these figures have to be considered in relation with the number 

of workers in every region. Catalunya is also the region with more affiliated workers in 

the industrial sector (more than half million workers) and Extremadura is the region 

with fewer affiliated workers (below than 25000), followed at short distance by La 

Rioja and Baleares. The columns on the percentage of participants offer an idea of how 

is training distributed across regions in terms of participants relative to the affiliated 

workers to the social security system. As for this variable, we observe considerable 

variation across regions. Less than 7% of workers participated in training in La Rioja in 

2001 and in Baleares and Castilla-y-Leon in 2002. While Madrid and Murcia in 2001 

and Castilla-La Mancha in 2002 reach values above 20%.132 These percentages arc quite 

similar in 2001 and 2002. However it is possible that in some regions the hours of 

subsidized training arc concentrated in few participants, while other regions distribute 

them. Again we observe a considerable variation in the hours of subsidized training per 

132 Firms in regions considered "Objective t" and "Objective 3" were awarded an additional 10% and 5% 
respectively on the maximum quantity of subsidy they could receive. In 2001 and 2002, regions 
"Objective 1" comprised Andalucía, Asturias, Canarias, Castilla-La Mancha, CastilIa-y-Lcón, 
Extremadura, Galicia, Murcia and Comunidad Valenciana and regions "Objective 3", Aragon, Baleares, 
Catalunya, Madrid, La Rioja, Navarra and País Vasco. 
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participant across regions: ranging from less than 23.5 hours per participant in Murcia 

to around 40 in País Vasco, Castilla-La Mancha in 2001 and Andalucía in 2002. The 

last column in the two sets of columns shows the average hours worked per affiliated 

worker in the social security system. The average number of effective hours worked in 

the Spanish manufacturing firms is more than 1722 hours per worker and year. 

Table 6.2. Hours of subsidized training and worked hours by region in the manufacturing sector 

2001 
Participants .cc.... . „. Subsidized ,. , ! , Affiliated % , ._, Hours in subsidized . ~ • • hours TR per , . ..._ workers Partícip . . ' worked TR * participant 

Andalucía 39113.50 213128 18.35 34.20 1697.66 

Aragón 12312.24 96921 12.70 31.13 1729.58 

Asturias 8343.99 57747 14.45 32.39 1642.07 

Baleares 2412.32 25235 9.56 29.10 1730.79 

Canarias 5345.45 37859 14.12 24.68 1752.24 

Cantabria 3777.46 31453 12.01 38.55 1732.06 

Castilla-LaMancha 19536.77 98412 19.85 40.84 1751.08 

Castilla-y-Lcón 10035.99 129384 7.76 33.02 1723.10 

Catalunya 72079.47 582586 12.37 32.73 1726.19 

Com. Valenciana 31099.61 309352 10.05 27.52 1742.26 

EElremadura 2482.15 24949 9.95 34.78 1726.13 

Galicia 13130.96 140674 9.33 33.56 1740.69 

Madrid 58690.50 260025 22.57 34.24 1740.54 

Mureia 14717.79 67156 21.92 21.76 1716.88 

Navarra 11108.19 61296 18.12 34.44 1715.66 

Pais Vasco 15621.45 194197 8.04 39.59 1668.63 

La Rioja 1837.43 26950 6.82 38.79 1722.99 

All regions 321645.27 2357324 13.64 32.99 1722.34 

2002 
Participants . ~... . . ... Subsidized ,. , !.. , Affiliated % , __ Hours 

in subsidized . n hours TR per , , T_ workers Partícip . . , worked TR r participant 
32638.60 215196 15.17 39.61 1705.13 

12324.56 96796 12.73 32.15 1723.80 

9803.77 57227 17.13 30.37 1638.75 

1694.76 24992 6.78 27.81 1706.10 

4572.51 38116 12.00 27.95 1742.01 

4802.99 31576 15.21 33.00 1717.93 

20765.49 99118 20.95 36.80 1754.58 

8420.56 131509 6.40 33.97 1730.08 

73620.10 575475 12.79 32.75 1715.67 

28194.86 309602 9.11 26.95 1738.18 

2648.99 24532 10.80 34.17 1701.63 

13985.29 143390 9.75 30.77 1727.91 

52288.42 258159 20.25 32.69 1734.61 

12454.32 68736 18.12 23.45 1719.64 

8682.15 62233 13.95 32.10 1698.02 

13921.83 194542 7.16 39.69 1652.42 

2489.84 27297 9.12 34.91 1717.75 

303309.04 2358496 12.86 32.91 1716.05 

Table 6.3 describes the same variables as in Table 6.2 by firm size. First of all 

we observe that as firm size increases, the number of participants also increases. 

However, these figures should be considered in relation to the number of affiliated 

workers by size strata. The percentage of participants over affiliated workers across 

different size strata shows a very clear pattern: workers in smaller firms participate less 

in subsidized training. Actually, only 4% of workers in firms with up to 10 employees 

participate in subsidized training. Around 7% of employees do in firms with 11 to 50 

employees and 12%, in firms with 51 to 250 employees. These percentages increase 

slightly for large firms between 250 and 500 employees. Finally, 40% of the workers in 

firms above 500 employees participate in training, which is considerably higher than for 

firms below this threshold. As for the hours of subsidized training per participant, 

another interesting result is that the participants in smaller firms receive more hours of 
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training than in large firms: ranging from between 36 to 46 hours in firms with less than 

50 employees to around 30 hours in firms above this threshold. Actually SMEs arc 

considered a priority for training policies as they face more difficulties of access to 

training. For this reason, SMEs133 arc awarded an additional 10% on the maximum 

amount of the subsidy. 

Table 6.3. Hours of subsidized training and worked hours by size strata in the manufacturing sector 

2001 
Participants Aí.í... , , n/ Subsidized .. , ... . Affiliated % , .-„ Hours 

in subsidized . „ • • hours TR per . , 
T „ workers Partícip . . '̂ worked TR participant 

1 to 10 19619.47 448701 4.37 39.46 1697.24 

11 to 50 57284.73 740902 7.73 36.40 1743.01 

51 to 250 79513.04 633323 12.55 31.65 1738.28 

251 Ui 500 37568.90 234233 16.04 31.04 1710.83 

More than 500 127659.13 300165 42.53 31.88 1684.21 

All size strata 321645.27 2357324 13.64 32.99 1722.34 

2002 
Participants .,..,.. , n/ Subsidized ., , !.. Afhhalcd % . ™ Hours 

m subsidized , „ - • hours TR per , , T-_ workers Partícip ' worked TR * participant 
17622.83 444035 3.97 46.85 1696.93 

53453.50 740845 7.22 38.73 1733.99 

74934.54 641656 11.68 30.54 1730.64 

39613.35 229442 17.27 29.70 1708.00 

117684.82 302518 38.90 30.76 1675.34 

303309.04 2358496 12.86 32.91 1716.05 

Table A6.1 in Appendix 6.2 shows the percentage of hours of subsidized 

training over worked hours (SUBS) by region and size strata calculated as explained in 

expression (6.2) and using data summarized in Tables 6.2 and 6.3. Basically, the hours 

of subsidized training (HTR) is the subsidized hours of training per participant 

multiplied by the number of participants in subsidized training; the worked hours 

(HIVK) is the hours worked per worker multiplied by the number of affiliated workers. 

Figure 6.1 shows graphically the values in Table A6.1. The variable SUBS is 

represented on the vertical axis and the regions, on the horizontal axis. Each colour 

represents a different size stratum. 

Castilla-La Mancha134 shows the highest percentages of hours of subsidized 

training over worked hours (11.6% in 2001 and 9% in 2002) and it is mainly due to 

firms above 500 employees. The second region with high SUBS is Extremadura, 

although at far distance from Castilla-La Mancha (2.6% and 4.3% respectively). Again 

this is mainly due to the subsidized training provided by large firms. Firms in Andalucía 

133 According to the recommendation of the European Commission 96/280/CE on the 3rd of April 1996, 
SMEs are those that fulfil these criteria: having less than 250 employees, having a General Balance sheet 
of less than 40 million euros or a turnover of less than 27 million euros and fulfilling the independence 
criteria (having less than 25% of their capital owed by another company). 
1,4 The region Castilla-La Mancha is not represented in these graphics as it shows large values for the 
firms above 500 employees (between 8% and 10.7%, sec Tabic A6.1), and it docs not permit appreciating 
the effect in the other regions. In 2001, these values correspond to the subsidized training of only 6 large 
firms. 
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and Madrid receive training subsidies equivalent to more than 2% hours of subsidized 

training over worked hours, and the same happens with Navarra in 2001 and La Rioja in 

2002. For the remaining regions the percentage of hours of subsidized training takes 

values between 0.6% and 2%. Canarias and Castilla-León show the lowest percentages, 

with values of around 0.6-0.7%. 

Distinguishing by size strata, we obtain that in every region, firms with more 

than 500 employees show the highest percentages of hours of subsidized training over 

worked hours. This result is obtained for all the regions.135 On average, firms with more 

than 500 employees receive subsidies equivalent to more than 1.16% of training hours 

over worked hours. Interestingly, this percentage dramatically decreases as we move to 

firms with 250 to 500 employees (around 0.3%), reaching values close to 0.1% for firms 

with 1 to 10 employees. The general picture is that the percentage of hours of 

subsidized training over worked hours increases with firm size for almost all regions 

and size strata in 2001 and 2002. Notice that a considerable dispersion among firms 

with more than 500 employees across regions is observed, maybe due to the fact that 

there are a few observations and they are very heterogeneous. 

135 The only exception is Canarias, which did not have any manufacturing firm with more than 500 
employees in 2001 and 2002. 
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Figure 6.1. Percentage of hours of subsidized training over worked hours by region and size strata 

Note: (*) reflects regions Objective 1, the remaining are regions Objective 3 
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6.5. Results 

6.5.1. The effects of subsidies in Spanish manufacturing firms 

In this Section wc offer the results of the estimation of the effect of subsidies on the 

provision of training. Using the same strategy as in Chapter 5, wc depart from the 

estimation of the more general heckit model, which encompasses the two-part model, 

and consider which of them could be more appropriate to estimate the impact of 

subsidies on training. As explained in Section 5.3, fixed costs of training could hide a 

latent training provision, causing a sample selection bias in the coefficients of the 

quantity equation. However, if sample selection does not exist, the two-part model can 

be considered more appropriate. Given our specification without exclusion restrictions 

in the quantity equation, the coefficient of the inverse Mills' ratio is not statistically 

different from zero.136 For most variables in our empirical specification, wc obtain that 

the EMSE for the two-part model is smaller than the EMSE for the heckit model, 

suggesting that the former is more appropriate.137 Therefore, as in Section 5.5.1, the 

two-part model seems to be preferred over the heckit model to estimate the impact of 

the subsidy on firms' training provision.138 

Additionally, it is possible that the presence of unobserved firm-specific effects 

could be biasing the results of the estimation. Using the same strategy as in Chapter 5, 

we estimate a two-part model including random effects to control for this heterogeneity: 

the participation equation is estimated by means of a random effects probit model; as 

for the quantity equation, we estimate a standard regression model including random 

effects by GLS. The firm random effects appear to be clearly significant: the tests show 

The condition number for the covariates is 27.4 and after including the inverse Mills' ratio it takes a 
value of 37.4. Although the condition number including the inverse Mills' ratio takes a value above 30, 
the increase when including this regressor is very small, for which we do not consider that 
multicollinearity problems are severe and we on the t-test on the inverse Mills' ratio. 
117 Table A6.3 in Appendix 6.3 shows the results for the EMSE test to compare heckit and the two-part 
models. The exceptions to the general result that the two-part model is preferred arc the variables on the 
percentage of temporary workers and most of the regional dummies, for which the heckit obtains lower 
EMSE. Results are similar under the assumptions that the two-part model and the "heckit" are the "true 
models". Similar results are obtained when applying the empirical EMSE test for the small and large 
firms' subsamples. 
" Table A6.2 in Appendix 6.3 shows the results of estimation of the heckit and two-part models and they 

arc close to the results in Tabic 5.5 columns (b), where a similar specification was estimated although 
without including the effect of subsidies. Under the two models, subsidies do not show a significant effect 
on firms' decision to provide training and on the quantity of it. 
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that the panel estimator is preferred over the pooled data estimator.139 Therefore, here 

we estimate the same specification as in Section 5.5.2 but expanded to include 

subsidies. 

Table 6.4 shows the results of the estimation of the two-part model with firm 

random effects. The first column in this Table offers the marginal effects of the random 

effects probit model used to estimate the participation equation. Increasing the 

percentage of hours of subsidized training one point, increases the probability of firms 

providing training by 0.024, however this effect is not statistically different from zero. 

The second column in this Table shows the coefficients of the random effects estimation 

of the quantity equation. A one point increase in the percentage of hours of subsidized 

training increases firms' expenditure on training by 5.6%, even though this coefficient 

associated is not statistically different from zero. Therefore, after taking firm-specific 

effects into account, the effects of the variable on subsidies remains non significant for 

both firms' probability of providing training and the expenditure on it. From these 

results, we cannot exclude that the effect of subsidies is null, positive or negative as the 

three possibilities are within the 95% confidence interval of the estimated parameter, 

given its high standard error. According with the framework suggested in Section 6.3, it 

is not possible to state whether the subsidies stimulated the privately financed training 

(spillover effect) or there was a displacement of private resources to other areas of the 

firm (crowding-out effect). Our main result is that we do not observe a clear positive 

effect of publicly financed training on firms' provision of training for the total sample 

of Spanish manufacturing firms in 2001 and 2002. 

As for the other determinants of training in the participation equation, almost all the 

variables have the expected sign and a significant impact. The exceptions are the 

percentage of temporary workers, the use of the productive capacity and being part of a 

group of firms. With respect to the quantity equation, having more white collars, 

innovating, being participated by foreign capital and having less temporary workers' 

significantly increase firms' expenditure on training. The industry and regional 

dummies are also jointly significant in the two equations. These results are similar to 

As for the participation equation, the likelihood-ratio test rejects the null that the panel-level variance 
component is equal to zero at 1%; regarding the quantity equation, the Breusch and Pagan Lagrange-
multiplier test also rejects the null hypothesis at 1%. 
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those in Table 5.7, where we estimated a similar specification but without including the 

variable on subsidies. 

Table 6.4. Estimation of the two-part model with firm-specific effects 

Subsidy 

Controls: 
Size 

White collars 

Adv technology -medium 

Adv technology -high 

Innovation 

International market 

Foreign capital 

Temporary workers 

Productive capacity 

Group 

Year 

Sector dummies 
Regional dummies 

Random effects 
constant 

Noobs 
No Firms 

pscudolnL 
HO; Seetor-0 

HO: Region^O 
HO: RH-0 

Note: standard deviation in parentheses; 

Participation Eq 
Mg eff 

0.0243 
(0.0361) 

0.1991*** 
(0.0217) 

0.0088*** 
(0.0017) 

0.2431*** 
(0.0518) 

0.2772*** 
(0.0793) 

0.1935*** 
(0.0365) 

0.1846*** 
(0.0449) 
0.0014** 

(0.0006) 
-0.0001 
(0.0010) 
-Ü.Ü013 
(0.0013) 
0.0676 

(0.0571) 
-0.0467* 
(0.0246) 

Yes 
Yes 
Yes 

3020 
1538 

-1223.35 
31.10** 

41.95*** 
229.13*** 

Coeff 

0.0752 
(0.1118) 

0.6169*** 
(0.0697) 

0.0275*** 
(0.0052) 

0.7047*** 
(0.1469) 

0.7619*** 
(0.2071) 
0.585*** 
(0.1077) 
0.544*** 
(0.1282) 
0.0043** 
(0.0018) 
-0.0002 
(0.003) 
-0.004 

(0.0041) 
0.2059 

(0.1715) 
-0.1447* 
(0.0761) 

Yes 
Yes 
Yes 

-4.0583*** 
(0.9034) 

(***) (**) and (*) denote significant at 1%, 5% and 10%. 

Quantity Eq 
Coeff 

0.0566 
(0.051) 

-0.0432 
(0.0494) 

0.0196*** 
(0.0038) 

0.048 
(0.1122) 
0.1548 
(0.1395) 
0.1437* 
(0.0797) 
0.0986 

(0.0904) 
0.0023** 
(0.0011) 
-0.0065* 
(0.0034) 
-0.002 

(0.0031) 
0.1105 

(0.1234) 
-0.2167*** 

(0.0508) 
Yes 
Yes 
Yes 

2.9495*** 
(0.8889) 

1222 
734 

-
39.29*** 

21.02 
68.16*** 

6.5.2. The effect of subsidies in small and large manufacturing firms 

The purpose of this Section is analysing whether the effect of subsidies is different in 

small and large firms. This question intends to shed light on whether the policies 
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focused on improving small firms' access to training had a positive impact for the case 

of Spanish manufacturing firms. In Appendix 6.1, we summarize the specific design of 

subsidies under the III ANFC, which placed special interest in improving training in 

SMEs. Following the strategy in the previous Section, we estimate a two-part model 

including firm-specific effects for the small and large firms' subsamples. 

Table 6.5. Estimation of the two-part model with firm-specific effects by firm size 

Subsidy 

Controls: 

Size 

White collars 

Adv technology -medium 

Adv technology -high 

Innovation 

International market 

Foreign capital 

Temporary workers 

Productive capacity 

Group 

Year 

Sector dummies 

Regional dummies 

Random effects 

constant 

No obs 

No firms 

pseudolnL 

HO: Sector=0 

HO: Region=0 

HO: RE=0 

Small firms 

Participation Eq 

MgEff 

-0.0948 

(0.1745) 

0.0694*** 

(0.0165) 

0.0036*** 

(0.0009) 

0.1093*** 

(0.0353) 

0.1359* 

(0.0806) 

0.0733*** 

(0.0238) 

0.0456* 

(0.0254) 

0.0007** 

(0.0003) 

0.0001 

(0.0003) 

-0.0002 

(0.0005) 

0.0143 

(0.0269) 

-0.0051 

(0.1658) 

Yes 

Yes 

Yes 

Coeff 

-1.0028 

(1.8513 

0.7338*** 

(0.137) 

0.0376*** 

(0.0069) 

0.8139*** 

(0.1933) 

0.8178*** 

(0.326) 

0.6269*** 

(0.1409) 

0.3979** 

(0.1778) 

0.0075** 

(0.0032) 

0.0006 

(0.0036) 

-0.0023 

(0.0051) 

0.1404 

(0.2446) 

-0.0544 

(0.0996) 

Yes 

Yes 

Yes 

-5.0407*** 

(1.1263) 

2086 

1068 

-777.3809 

25.71 

30.12*** 

165.26*** 

Quantity Eq 

Coeff 

-0.1927 

(1.6612) 

-0.2285* 

(0.1217) 

0.0196*** 

(0.0048) 

-0.0134 

(0.1537) 

0.1413 

(0.249) 

0.0564 

(0.1285) 

0.2679* 

(0.155) 

0.0047** 

(0.0022) 

-0.002 

(0.0042) 

-0.0016 

(0.0043) 

0.0316 

(0.1923) 

-0.1982** 

(0.0995) 

Yes 

Yes 

Yes 

4.367*** 

(0.99) 

520 

335 

-
40.56*** 

16.81 

15.69*** 

Large firms 

Participation Eq 

MgEff 

0.0250 

(0.0772) 

0.0589 

(0.1773) 

0.0011 

(0.0037) 

0.0815 

(0.2499) 

0.0967 

(0.3053) 

0.1056 

(0.2946) 

0.1220 

(0.3439) 

0.0005 

(0.0016) 

-0.0005 

(0.0019) 

-0.0010 

(0.0032) 

0.0052 

(0.0479) 

-0.0555 

(0.0246) 

Yes 

Yes 

Yes 

Coeff 

0.1373 

(0.1157) 

0.3238** 

(0.1574) 

0.0062 

(0.0082) 

0.4734** 

(0.2351) 

0.6045** 

(0.2681) 

0.538*** 

(0.1692) 

0.6406*** 

(0.1875) 

0.0028 

(0.0021) 

-0.0027 

(0.0062) 

-0.0054 

(0.0075) 

0.0281 

(0.2449) 

-0.306** 

(0.1265) 

Yes 

Yes 

Yes 

5.966 

(5.7461) 

934 

493 

-420.8297 

15.3 

14.67 

46.77*** 

Quantity Eq 

Coeff 

0.0404 

(0.0521) 

0.0171 

(0.0843) 

0.0178*** 

(0.0059) 

0.1965 

(0.1723) 

0.238 

(0.1831) 

0.2268** 

(0.0972) 

0.0525 

(0.1123) 

0.0014 

(0.0013) 

-0.0155*** 

(0.0053) 

-0.0035 

(0.0042) 

0.1895 

(0.1682) 

-0.2161*** 

(0.0588) 

Yes 

Yes 

Yes 

4.8168*** 

(0.9637 

702 

409 

-
46.86*** 

30.26*** 

42 27*** 

Note: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%, 5% and 10% 
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Table 6.5 displays the results of the estimation for the two-part model with 

random effects for small and large firms' subsamples. The first set of columns shows 

the results of the estimation of the participation and quantity equations for small firms 

and the second set of columns, for large firms. 

As in case of the total sample, the panel-level variance component is not 

unimportant and the panel estimator is preferred over the pooled estimator. Regarding 

small firms, the effect of the percentage of hours of subsidized training over worked 

hours on firms' provision of training is negative and quite large in magnitude, although 

it is not significant. Increasing the percentage of hours of subsidized training one point, 

decreases the probability of small firms providing training by 0.095 and the expenditure 

on training by almost 20%. As in the case of the total sample, the standard errors arc 

very high and so it is not possible to assess whether the effect of subsidies has been 

positive, null or negative. As regards to large firms, the subsidies seem to have a 

positive impact on firms' provision of training although the effects are not statistically 

different from zero: increasing the percentage of hours of subsidized training one point, 

increases the probability of large firms providing training 0.025 and the expenditure on 

training by 4%. Again, notice that the standard errors are quite large and it's not 

possible to exclude that the effect of subsidies in large firms is null, positive or negative. 

As in the case of the total sample, our main result is that there is not a clear positive 

significant effect of subsidies on training neither for small nor for large firms. 

With respect to the remaining variables, results are similar to those in Table 5.7, 

where we estimated similar specifications for the two subsamples but without including 

the variable on the subsidies. 

6.6. Conclusions 

The III ANFC established a system of subsidies to impulse in-company continuous 

training in Spain. This agreement regulated the financial aid from the Spanish 

government to stimulate firms' training provision during our period of analysis, 2001 

and 2002. In this Chapter, we estimate the impact that these subsidies had on the 

provision of training for a sample of Spanish manufacturing firms. Only a few studies 

have analysed this question for other countries and the evidence is not compelling that 

subsidies increase the firm provided training. 
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Using data from the ESEE as well as official data on training subsidies, we 

estimate a two-part model, which permits considering the decision on the provision of 

training as a double-decision process: firms first decide whether to invest in training or 

not, and second, the quantity they will spend, if they do. Following the strategy in 

Chapter 5, for the first decision, we estimate a random effects probit model and, for the 

second one, a standard regression model including random effects. We use the 

percentage of subsidized hours of training over the hours worked by region and size 

strata as a proxy of the variable on subsidies received by the firm. Subsidies may have a 

direct and an indirect effect on training: the direct effect increases the total training 

provision, while holding the company-financed training constant; the indirect effect can 

stimulate or displace the privately financed training, originating a spillover or crowding-

out effect, respectively. 

We find a positive although non-significant effect of subsidies on training for 

Spanish manufacturing firms in 2001 and 2002 for both the participation and the 

quantity equation. Therefore, we cannot state that publicly financed training has had the 

a priori expected positive effect on firms' provision of training. Thus it is not possible 

to state whether the subsidies stimulated the privately financed training (spillover effect) 

or there was a displacement of private resources to other areas of the firm (crowding-out 

effect). 

A previous descriptive analysis shows that larger firms receive more hours of 

subsidized training over worked hours and this result is obtained across all the regions. 

Given that the III ANFC placed special interest in improving training in SMEs, we 

estimate our empirical model for the small and large firms' subsamples. For both the 

participation and the quantity equations, we obtain a negative effect of subsidies on 

training in the case of small firms and a positive effect in the case of large firms, 

although these effects arc not statistically different from zero. 

We argue that the absence of a clear positive effect of subsidies on training 

might be related to the design of the system of subsidies.140 During our period of 

analysis, firms received a provisional subsidy when they started the training programs, 

140 Rigby (2004) comments possible failures associated with the Spanish continuous training system. For 
instance, the lack of accreditation of continuous training in Spain, the management of the continuous 
training subsidies system by the social partners and the irregularities found in the financial management. 
Crespo and Sanz (2000) discuss different modalities of government interventions suggested in the 
literature to increase firms' effort on training. 
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but they did not know whether they would get a subsidy and the exact amount of it until 

they finished training. Thus, it is possible that firms decided to provide training 

regardless of the subsidy as they were uncertain about whether they were going to 

receive it or not and the exact amount. Although the III ANFC contemplated a system 

of private co-financing of training, the subsidy does not seem to have had a clear 

effective impact on firms' providing training. Since 2004, a new design of subsidies 

based on a credit proportional to their vocational training levy in the previous year was 

implemented. The new system was designed in order to reduce bureaucracy and make 

training aid more accessible to firms, especially SMEs. With the new system firms 

know beforehand the quantity of subsidy that they will receive and they arc able to plan 

their training activities. Further research should focus on whether the new design of the 

subsidies has a positive impact on training. 
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Appendix 6.1. Particularities of the third National Agreement on Continuous 

Training 

The National Subsystem of Continuous Training is part of the National System of 

Vocational Training, and in the period 1/1/2001-31/12/2003 it was regulated by the III 

ANFC, signed on December 2000. Although in the present study we consider only 

subsidies provided by the National Subsystem of Continuous Training, firms can choose 

whether to develop training actions through subsidies from other institutions. 

The Tripartite Foundation for Employment Training depends on the Ministry of 

Labour and Social Affaires and is the national entity responsible for management, 

execution, support and coordination of public policies aimed at improving continuous 

training in Spain. This entity is integrated by firms' organizations (CEOE and 

CEPYME), trade unions (CC.OO. and UGT, CYG) and the Spanish administration. 

The III ANFC comprised a system of subsidies for different continuous training 

measures: firm training plans, grouped training plans, specific training plans for the 

social economy, inter-sector training plans, complementary activities related to training 

and individual training permits. In this study we have only considered the two first 

measures, defined as explained below. 

Firms could be awarded subsidies for their continuous training actions provided 

to those workers that paid the vocational training levy (0.7% of their payroll). Workers 

that did not have the obligation to pay for it could also have access to training in the 

terms described below. 

Procedure to apply for a subsidy under the III ANFC: 

1) The subsidies can awarded for training actions that take place since the 1st of 

January on every year. 

2) Firms elaborate a training plan and apply for a subsidy on the basis of the estimated 

costs (with a maximum intensity) at the Tripartite Foundation before 31/07/2001 

(call 2001) and 31/07/2002 (call 2002). 

3) The sector and territory joint commission (or in case they do not exist, the national 

joint commission), evaluate the training plan and produce a report. 

4) The Tripartite Foundation decides whether to award the subsidy and the quantity. 
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5) If the subsidy is awarded, the INEM (National Institute of Employment) sends an 

advanced payment for the total subsidy awarded, at least within 6 months since the 

call was closed or before 31/12/01 (call 2001) and 31/12/02 (call 2002). 

6) Before training starts, firms have to communicate it to the Tripartite Foundation so 

that they can supervise it. In any case, they have to execute the training plan before 

31/04/02 (call 2001) and 31/04/2003 (call 2002) 

7) After the training actions for which they got an advanced payment take place, firms 

have to justify it. 

8) Finally, the Tripartite Foundation determines the final subsidy settlement according 

to the firm justification of the effective costs and hours of training. When the final 

subsidy settlement is smaller than the advanced payment, the firm has to make a 

refund for the difference. 

Firms elaborated a training plan and applied for a subsidy according to the following 

continuous training measures: 

Firm Training Plans (FTP): 

• Firms or groups of firms ('group' defined as those firms with common 

balance sheet or common effective management or filial companies under a 

common first firm) with at least 100 workers (12 months before the current 

call took effect) and their own training plan (maximum one FTP per firm). 

• Firms that justify that they cannot train in a GTP because of geographical 

reasons or specificity of their TR activity, can also apply for a FTP (with a 

minimum duration of 300 hours or a minimum participation of 50% of the 

workers). 

• Workers from other commercially related firms can also participate in a FTP 

by other firm (maximum 15% of participants). 

- Grouped Training Plans (GTP): 

• At least two firms in the same sector with similar training necessities (firm 

organizations or trade unions at industry or territorial level, firms 

representative of other firms in the same sector could apply to a GTP) with 

at least 40 workers in total and a maximum of three GTP per firm (counting 

also other plans, not only GTP). 
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Origin of funds for continuous training: 

National: firms and employees pay together an accident and health insurance 

contribution to the social security system calculated on the basis of their payroll. 

Some collectives of workers have the obligation to pay the vocational training levy, 

which is calculated as the 0.7% of their payroll (workers pay 0.1 and firms 0.6). 

This is a fixed percentage to be divided between two types of training: 0.35% for 

occupational and 0.35% for continuing training (the government can vary the 

percentages from year to year). Since 2001, some collectives of workers that do not 

have the obligation to pay the vocational training levy (including those that 

contribute to the social security system under the agriculture regime, autonomous 

regime, permanent discontinuous workers, part time workers with a permanent 

contract for discontinuous periods during their periods of non-occupation, workers 

that get unemployed during their training activities or workers under a dismissal) 

may have access to subsidized training as well and this is funded by the vocational 

training allocation and an allocation from the INEM budget. 

- European: the European Social Fund will co-finance training plans that involve 

collectives of workers that have greater difficulty in accessing training. The quantity 

of economic resources will depend on the region where the firm is established 

("Objective 1" and "Objective 3" regions in 2001 and 2002): Workers in SMEs, 

women, disabled, older than 45 years-old, low qualified workers an workers that 

contribute to the social security system under the autonomous and agriculture 

regimes. 

Summary of determinants of the quantity of the subsidy awarded: 

- Technical evaluation 

Estimated cost (with a maximum intensity of aid) 

- Private co-financing 

- Quantity demanded 

- Resources available 

Maximum hours of subsidized training 100 hours per worker. 

Maximum subsidy in FTP is 0.35% of the continuous training levy paid by the firm 

or the total cost of the training plan (so that firms co-finance). 

245 



Chapter 6. Do Subsidies Stimulate Firms' Provision of Training? Evidence for Spain 

Technical 
evaluation 

Estimated cost 
(euros/hour/ 
trainee) 

Maximum 
intensity on (A) 

Private co-
financing on (A) 
(simplified) 

Normal Procedure 2001 
Simplified 
Procedure 

2001 
- General priority criteria (30%): workers in SMEs, 
women, disabled, >46 years, low qualified, actions 
related to TIC & Environment. 

- Coherence & quality criteria (30%) 

2002 

- Regarding the plan & its training 
actions (60%): Objectives; 
content (TIC); facilities & 
materials; mechanisms of 
evaluation of the learning 
process; certification of training 
actions; 

- Priority criteria according to the industrial & territorial joint commissions (40%) 

- Reductions according to the degree of fulfilment of the training plans by the firm in 
the last call (-10%) 
- In-classroom setting: basic level/general training (GT): 7.20; medium level/specific 
training (ST): 8.40; high level/specific training (ST): 15.00 (With incremental 
percentages: Specialized facilities OR technical equipment/material: +10%; 
Specialized facilities & technical equipment/material: +20%; Difficulty in hiring 
trainers: +5%). 
- On-line: 4.80. (With incremental percentages: Specialized didactic material +10%; 
Tutors +10%: Information technologies +40%) 
- SMEs: GT (70%); ST (35%) 
- Non-SMEs (or mix): GT (50%); 
ST (25%); (with incremental 
percentages: "Objective 3" 
regions: +5%; "Objective 1 " 
regions: +10%; Workers with 
difficult access to training +10%) 

No minimum required 

No maximum 

- SMEs GT 
(30%); ST 
(65%); 
- Non-SMEs (or 
mix): GT 
(50%); ST 
(75%); 

- "Objective 1" regions: SMEs: 
GT (20%); ST (55%); non-SMEs: 
GT (40%); ST (65%). 
- "Objective 3" regions: SMEs: 
GT (30%); ST (65%); non-SMEs: 
GT (60%); ST (75%); 

Source: Own elaboration 

(A) Costs that can be included for calculating maximum intensity and private co-

financing: 

Direct costs of the training activity: rewarding of trainers, amortization of didactic 

equipments, didactic materials, rent, participants accident insurance, transport, 

maintenance and accommodation. 

- Costs associated to the training activity (max 25% costs): assistance staff, publicity 

expenditure in GTP, electricity, water and heating expenses. 

- Personnel costs of the participants in the training plan: these costs are computed as 

the hours of training, excluding productive hours. 
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Laws regulating the continuous training subsidy in 2001 and 2002: 

- Resolución de 1 de febrero de 2001, de la Subsecretaría de Trabajo y Asuntos 

Sociales, por la que se da publicidad al III Acuerdo Tripartito sobre Formación 

Continua. 

- Resolución de 2 de febrero de 2001, de la Dirección General de Trabajo, por la que se 

dispone la inscripción en el Registro y publicación del III Acuerdo Nacional de 

Formación Continua suscrito el día 19 de diciembre de 2000. 

- Orden de 26 de junio de 2001 por el que se establecen las bases reguladoras para la 

concesión de ayudas de formación continua con cargo a la financiación prevista en el III 

Acuerdo Tripartito de Formación Continua. 

- Resolución de 2 de julio de 2001, de la Dirección General del Instituto Nacional de 

Empleo, por la que se aprueba la convocatoria de ayudas para planes de formación 

continúa de demanda correspondiente al ejercicio 2001. 

- Resolución de 13 de junio de 2002, de la Dirección General del Instituto Nacional de 

Empleo, por la que se aprueba la convocatoria de ayudas para planes de formación 

continua de demanda correspondiente al ejercicio 2002. 

- Reglamento (CE) no 68/2001 de la Comisión de 12 de enero de 2001 relativo a la 

aplicación de los artículos 87 y 88 del Tratado CE a las ayudas a la formación. 
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Appendix 6.2. Construction of the percentage of hours of subsidized training 

Table A6.1. Percentage of hours of subsidized training over total worked hours by region and firm size 

2001 
. , ... >10to >50 >250 . _ n n All size 
l t 0 l ° 50 to 250 to 500 > 5 0 ° strata 

Andalucía 0.282 0.326 0.401 0.312 0.861 2.182 
Aragón 0.096 0.129 0.197 0.322 0.501 1.245 
Asturias 0.08 0.188 0.15 0.243 0.628 1.289 
Baleares 0.049 0.152 0.163 0.329 0.817 1.51 
Canarias 0.022 0.12 0.273 0.278 0 0.693 
Cantabria 0.058 0.159 0.166 0.136 0.907 1.426 

Cast-LaMancha 0.123 0.187 0.238 0.297 10.739 11.584 
Castilla-León 0.078 0.216 0.11 0.092 0.201 0.697 

Catalunya 0.057 0.122 0.222 0.299 0.667 1.367 
Com. Valenciana 0.06 0.088 0.196 0.266 0.559 1.169 

Extremadura 0.095 0.221 0.151 0.263 1.894 2.624 
Galicia 0.049 0.11 0.105 0.193 0.701 1.158 
Madrid 0.118 0.219 0.36 0.439 1.264 2.4 
Murcia 0.07 0.202 0.335 0.539 0.667 1.813 
Navarra 0.041 0.092 0.197 0.532 1.178 2.04 

PaísVasco 0.101 0.159 0.188 0.132 0.396 0.976 
La Rioja 0.053 0.131 0.138 0.244 0.525 1.091 

All regions 0.084 0.166 0.211 0.289 1.324 

2002 
, . ,„ >10to >50 >250 . . . . All size 
1 , 0 1 0 50 to 250 to 500 > 5 0 ° strata 
0.307 0.336 0.335 0.292 0.652 1.922 
0.094 0.165 0.18 0.243 0.612 1.294 
0.094 0.177 0.187 0.335 0.674 1.467 
0.039 0.095 0.121 0.12 0.647 1.022 
0.099 0.13 0.18 0.184 0 0.593 
0.177 0.159 0.284 0.191 0.795 1.606 
0.128 0.202 0.235 0.28 7.96 8.805 
0.093 0.173 0.111 0.14 0.103 0.62 
0.053 0.124 0.234 0.31 0.723 1.444 
0.062 0.089 0.151 0.29 0.422 1.014 
0.112 0.193 0.188 0.764 3.028 4.285 
0.061 0.118 0.132 0.231 0.499 1.041 
0.101 0.19 0.308 0.437 1.052 2.088 
0.079 0.198 0.24 0.511 0.634 1.662 
0.061 0.092 0.125 0.284 0.897 1.459 
0.105 0.176 0.14 0.205 0.265 0.891 
0.043 0.113 0.089 0.879 0.825 1.949 

0.100 0.161 0.191 0.335 1.164 
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Appendix 6.3. Estimation of the two-part and heckit models. Complementary 

results 

Table A6.2. Estimation of the two-part and heckit models without firm-specific effects 

Subsidy 

Controls: 

Size 

White collars 

Adv technologies -medium 

Adv technologies -high 

Innovation 

International market 

Foreign capital 

Temporary workers 

Productive capacity 

Group 

Year 

Sector dummies 

Regional dummies 

constant 

No of obs 

No of firms 

1'seudoR 

pseudoInL 

rho 

sigma2 

sigma 12 

HO: Sector=0 

HO: Region-0 

Participator 

Mg eff 

0.0291 

(0.0224) 

0.1282*** 

(0.011) 

0.0053*** 

(0.0009) 

0.1339*** 

(0.0251) 

0.1488*** 

(0.0367) 

0.1677*** 

(0.0221) 

0.1124*** 

(0.0244) 

0.001*** 

(0.0003) 

-0.0002 

(0.0006) 

-0.0012 

(0.0008) 

0.0356 

(0.0299) 

-0.0313 

(0.0209) 

Yes 

Yes 

3020 

-
0.3435 

-1337.92 

-
-
-

1 Eq 

Coeff 

0.0774 

(0.0596) 

0.3412*** 

(0.0294) 

0.0142*** 

(0.0024) 

0.3501*** 

(0.0651) 

0.3833*** 

(0.0929) 

0.4436*** 

(0.0585) 

0.2951*** 

(0.0634) 

0.0027*** 

(0.0009) 

-0.0005 

(0.0015) 

-0.0032 

(0.0021) 

0.0944 

(0.079) 

-0.0834 

(0.0555) 

Yes 

Yes 

-2.023*** 

(0.4104) 

48.58*** 

68.75*** 

Quantity Eq 

Heckit 

Coeff 

0.0728 

(0.0591) 

0.0632 

(0.0742) 

0.0234* 

(0.004) 

0.1138 

(0.1155) 

0.2166* 

(0.1261) 

0.3161*** 

(0.1101) 

0.1688* 

(0.0978) 

0.0029*** 

(0.001) 

-0.0064*** 

(0.0025) 

-0.0009 

(0.003) 

0.1568 

(0.1028) 

-0.2739*** 

(0.0734) 

Yes 

Yes 

2.9494*** 

(0.8889) 

1222 

-
-
-

0.4172 

1.2807 

0.5343 

(0.3464) 

56.55*** 

30.67*** 

Two-part 

Coeff 

0.0583 

(0.0438) 

-0.034 

(0.0404) 

0.0198*** 

(0.0033) 

0.0004 

(0.0898) 

0.1139 

(0.1095) 

0.1964*** 

(0.0807) 

0.0815 

(0.0819) 

0.0023*** 

(0.0009) 

-0.0058* 

(0.0031) 

-0.0001 

(0.0029) 

0.119 

(0.0992) 

-0.254*** 

(0.072) 

Yes 

Yes 

-4.0583*** 

(0.9034) 

1222 

-
0.1796 

-
-
-
-

3.11*** 

1.88** 

Note: standard deviation in parentheses; (***) (**) and (*) denote significant at 1%, 5% and 10% 
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PART Hi Determinants of Firm Related Training in Spain: the Role of Finn Size and Subsidies 

CONCLUSIONS 

In Part III, we addressed two different questions related with firm-provided training. In 

Chapter 5, wc intended to analyse the contribution of different firm characteristics in 

explaining the lower provision of training in small Spanish manufacturing firms. In Chapter 

6, wc analysed the impact of subsidies dedicated to impulse firms' provision of training, 

with special emphasis in the role of firm size. 

The hypothesis in Chapter 5 is that large firms provide more training because they 

are generally associated to certain firm characteristics that require providing more training 

or allow them to invest more in it: the qualification of their labour force, the use of 

advanced technology, the innovative activity, the geographical scope of the market, the 

participation of foreign capital and the percentage of temporary workers. Specifically, we 

found that small and large firms seem to behave differently in relation to these variables, 

considering both the decision on whether to provide training and the decision on the 

quantity spent on it. The Oaxaca-Blinder decomposition permits analysing the individual 

contribution of these variables in explaining the training gap between small and large firms. 

Results suggest that the technological activity and the degree of competition of the markets 

where firms operate are the main reasons explaining the fact that small firms provide less 

training than their larger counterparts, both in the participation and quantity equations and 

in favour of large firms. 

In the last Chapter of the thesis, wc used the same empirical framework as in 

Chapter 5, but with the objective of measuring the effect of subsidies on firm provided 

training. Concretely, wc studied the impact of subsidies in 2001 and 2002, under the current 

regulation. Contrary to what we expected, we did not find a clear positive effect of 

subsidies awarded to manufacturing firms in 2001 and 2002. In relation to the role of firm 

size, an interesting result of the descriptive analysis is that the larger the firms, the more 

hours of subsidized training per worked hours they receive. However, results of our 

estimations show no significant effect of subsidies on training neither for small nor large 

firms. 

All in all, our analysis in Part III confirms the previous evidence that small firms 

have more difficulties in accessing training. This can be seen as a limitation, not only for 
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them, but also for the Spanish economy as a whole, given the predominance of small firms 

in this economy. Moreover, although the institutions are concerned with the limitations of 

small firms in accessing training and try to design subsidies that take this characteristic into 

account, results suggest that subsidies are not having the expected effect. 
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GENERAL CONCLUSIONS 

Summary of Results and Concluding Comments 

This thesis analyses different questions related to total factor productivity (TFP) and some 

of its main determinants, as well as the relationship between them for a sample of Spanish 

manufacturing firms. Specifically, we studied the innovative activity and human capital, 

considering both the formal education of the labour force and the firm provided training. In 

every question analyzed here, we paid special attention to the role that firm size may play 

in conditioning firms' strategic decisions and the economic results of the firm in terms of 

productivity. 

In Chapter 1 we provided a revision of the main index numbers suggested in the 

literature to measure TFP. The purpose of this Chapter is to choose an appropriate measure 

of TFP to perform the remaining analysis in the following Chapters. In selecting between 

the different indices, we discussed the weaknesses and strengths of different indices and 

tried to justify the choice of the index proposed by Good et al. (1996). After the 

comparison, this index was considered to have more desirable properties than other 

alternatives in the literature. Specifically, this index is superlative as it is derived from a 

translog production function, which is more general than other production functions. 

Moreover, it is transitive and it has a high degree of charactcristicity. In addition, it 

separates efficiency and technological change, relaxes the assumption of perfect 

competition and is sample independent. 

Using our preferred index, we calculated a measure of TFP for Spanish 

manufacturing firms over the period 1990-2002. In Chapter 2, wc introduced the Encuesta 
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General Conclusions 

sobre Estrategias Empresariales (ESEE), the datasct used to calculate this measure and 

used in the remainder of the thesis. This dataset has been used by a great number of studies 

in empirical industrial organization in Spain. After some cleaning procedures, we obtained 

data for more than 13000 observations, around 800-1000 observations per year, 

corresponding to more than 2000 different firms. We briefly described the main variables 

involved in this index and depicted the behaviour of TFP in our period of analysis. 

Basically, we obtained that TFP increased between 1990 and 2002, however its pace of 

growth slowed down during the second half of the nineties. Moreover, we found that the 

TFP increases are not homogeneous along the distribution and the most productive firms 

are more capable of increasing their TFP levels. 

Given the interest placed in the role of firm size, we compared TFP in small and 

large firms. Results confirmed that they show different patterns of behaviour in relation to 

productivity: in average large firms arc more productive than small ones. However, 

differences between the two groups are not homogeneous and, for instance, we obtained 

that the most productive small firms are as productive as the most productive large firms. 

Nevertheless, differences between the two groups seem to decrease over time, which is due 

to small firms with intermediate and high TFP. 

Innovative activity and human capital arc generally considered as key elements 

improving firms' productivity. Using different measures of innovative activity and human 

capital, we found that firms that innovate more and use more human capital arc more 

productive and that large firms make a more intensive use of these factors. Further 

descriptive analysis shows that small innovative firms are as productive as their larger 

counterparts, suggesting that innovation is a key element for small firms to achieve higher 

TFP levels. In the case of the qualification of the labour force, after controlling for this 

variable, large firms are more productive than small ones, suggesting that it is possible that 

large firms obtain higher returns from this investment. 

Departing from these preliminary insights on the different patterns of small and 

large firms, in Part II we analysed the contribution of innovation and human capital in 

explaining the TFP gap between small and large firms, both as differences in the levels of 

these characteristics and differences in the returns that firms obtain from them. The 
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hypothesis is that returns to innovation and human capital may play a role in explaining the 

TFP gap in the sense that it is not only important to invest more in these factors to improve 

productivity, but also that these investments turn into higher productivity. In this sense, if 

the impact of these investments is low, there is less space to policies directed to increase 

TFP by stimulating a more intense investment. In Chapter 3, this analysis is performed in 

the mean of the TFP distribution using the Oaxaca-Blinder decomposition, while in Chapter 

4 it is performed in the entire distribution, using the counterfactual distribution analysis. 

Both methodologies depart from the estimation of auxiliary regressions for small and large 

firms. Results from these estimations show that large firms obtain higher returns from their 

investments in these factors, whereas the effects for small firms are smaller and in some 

cases they arc not significant. This adds evidence in favour of the idea that small and large 

firms have different incentives in their decisions to invest in technological and human 

capital. 

The Oaxaca-Blinder decomposition shows that our variables of interest explain part 

of the average TFP gap between small and large firms: human capital explains quite a large 

part of the gap —both as differences in the level of qualified workers between small and 

large firms and differences in returns; innovation has a smaller contribution to explain the 

TFP gap and it is basically due to differences in this characteristic. These results suggest the 

importance of knowledge capital in explaining productivity differences between small and 

large firms. Moreover, they suggest that it is not only important to increase the knowledge 

capital in small firms, but also to improve the effects that the existing human capital has on 

productivity. This finding provides evidence on the hypothesis that returns play a role in 

explaining the higher TFP level in large firms. Departing from the previous evidence that 

firms arc highly heterogeneous in productivity and in the use of knowledge capital, we 

analysed whether differences in returns are also heterogeneous along the distribution. The 

counterfactual distribution analysis shows that the contribution of differences in returns is 

considerably non-homogenous. Regarding our variables of interest, differences in returns 

explain a modest part of the TFP differential between small and large firms and this effect 

is concentrated in the higher part of the distribution, that is, in firms with TFP above the 

average. Thus, if small firms had returns to innovation and human capital similar to those 
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of large firms, only some of them would increase their TFP. This result provides further 

evidence on the existing heterogeneity at firm level, which is not only reflected in a 

different use of knowledge capital, but also in a different impact of knowledge capital on 

productivity. 

In Part III of the thesis, we focused on firm-provided training, a component of 

human capital which is considered to have positive effects on firms' performance. Small 

firms are often found to provide less training than their larger counterparts. In this 

perspective, the difficulties of workers in small firms in accessing training can be 

considered as a limitation for the whole economy. In Chapter 5, we analysed such 

difficulties of small firms by trying to discover the main variables that explain the training 

gap between small and large firms. The hypothesis is that large firms provide more training 

because they have certain characteristics that allow them to dedicate more efforts to 

training workers (such as having a more qualified labour force or less temporary workers) 

or that require more training (as for instance the technological activity, the geographical 

scope of the market or the participation of foreign capital). In Chapter 6, we studied 

whether subsidies have positive effects on firm-provided training in the case of Spanish 

manufactures under the regulation of 2001 and 2002. Given that this regulation gives 

special importance to stimulating the provision of training in small firms, in this Chapter 

we also analysed the effects of subsidies in both size classes. Chapters 5 and 6 share a 

common empirical framework in which training provision decisions arc considered as a 

double decision process, which is a novelty of this analysis. We estimated the effect of the 

mentioned determinants of training on the probability of providing training and on the 

expenditure on it. The results from these estimations suggest that the use of advanced 

technologies, innovation and the geographical scope of the market are important 

determinants of in-company training. 

In Chapter 5, the results from the Oaxaca-Blinder decomposition point that the 

technological activity and the geographical scope of the market are important reasons 

explaining the training differential between small and large firms. As for the participation 

equation, we obtained that they explain a large part of the gap in favour of large firms. 

Regarding the quantity equation, the same variables arc important in explaining the gap in 
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the expenditure on training in favour of large firms. In addition, the participation of foreign 

capital and the temporary workers explain also a large part of this gap in favour of small 

firms. All in all, these findings suggest that the lower provision of training in small firms 

seems to be strongly related with their technological activity and the geographical scope of 

their market. It provides evidence in favour of the hypothesis that small firms provide less 

training because they use new technology or innovate with lower intensity than large firms. 

It also favours the hypothesis that small firms require less training because they operate less 

in international markets, where competition is more severe and workers may require more 

specific skills. The acknowledged limitations of small firms in accessing training, led to a 

system of subsidies in Spain that has especial consideration for these firms. Our results on 

the effect of subsidies on training do not permit to be certain that subsidies have had the 

expected positive effect in the case of Spanish manufacturing firms in 2001 and 2002. 

Similar results are obtained for the sample of small and large firms. This suggests that the 

amount of public resources dedicated to training do not seem to clearly stimulate the 

provision of training. 

Further Research 

We can not but admit that there arc some issues in this thesis that deserve further 

development. Next, the ones that we consider to be more relevant are summarized. 

As a general question, it should be firstly mentioned that when using continuous 

variables, it becomes difficult to make a decision on how to split the sample in two groups. 

In our case, it would be appealing to avoid such decision on which is the appropriate 

threshold between large and small firms. In this direction, we suggest extending our 

analysis using the proposal by Hansen (2000), who uses threshold regression techniques 

and develops a statistical theory for threshold estimation in the regression context. 

In Chapter 2, we compared the density functions of small and large firms using the 

Kolmogorov-Smirnov tests of stochastic dominance. However, these tests could not be 

applied to compare the predicted and countcrfactual distributions in Chapter 4 as they arc 

not independent. Chapter 4 could be extended by empirically testing the stochastic 
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dominance of these distributions using the suggestion by Li (1996), who develops 

Kolmogorov-Smirnov tests for non-independent distributions. 

In relation to the counterfactual distribution analysis, a possible extension of 

Chapter 4 would deal with the incorporation of the residuals in the predicted and 

counterfactual distributions. This way, we could take profit of relevant information that 

may help explaining differences between small and large firms. In this line, we suggest 

transferring the idea by Juhn et al. (1993), who incorporate the residuals in the Oaxaca-

Blinder decomposition, to the counterfactual distribution analysis. 

Moreover, the available evidence on the relationship between TFP and 

technological and human capital may be further exploited to analyse other questions such 

as the effect of these variables on TFP growth. Also, we could benefit from the results 

obtained here to analyse the relationship between innovation and human capital. 

Particularly, an interesting issue to analyse is to what extent a more qualified labour force 

permits developing more technological activities, considering both innovations obtained in 

the firm and the adoption of new technologies developed outside the firm. 

Part III only considers the workers qualification and the percentage of temporary as 

variables related with employees. However, it would be interesting to include other 

variables such as the age, gender or the percentage of unionized workers. In this line, using 

an employer-employee matched dataset could be very useful. 

The analysis of training covers the period 2001 and 2002. However, it would be 

interesting to continue this analysis when new data are available. In relation to Chapter 6, it 

would be interesting to extend this analysis so as to compare the impact of subsidies on 

training during the III ANFC, as we did here, with the impact of subsidies under the new 

system that started in 2004, where firms knew beforehand the quantity of the subsidy that 

they would receive. This new system was designed in order to make training more 

accessible to firms, especially SMEs. 

Finally, we have special interest in estimating the impact of training on firms' 

productivity for the case of Spain in line with Alba-Ramirez (1994) or Dcarden et al. 

(2006). Actually, the results in Chapter 2 and other preliminary estimations suggest that 

firms that provide more training are associated to higher TFP levels. 
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