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On the determinants of workers’ and firms’ willingness to train∗ Sandra Maximiano



Hessel Oosterbeek



Abstract This paper estimates the determinants of workers’ and firms’ willingness to train. Previous studies have achieved this by imposing assumptions on firms’ ability to force workers into training. We show that such assumptions are unnecessary for identification, are rejected by the data, and lead to biased estimates. We find that different training rates between workers with different levels of education are mainly due to differences in workers’ willingness to participate in training. Different training rates between old and young workers are primarily driven by differences in firms’ willingness to provide training to these groups. These results give clues about the successfulness of different policies aimed at increasing training participation of low educated workers and older workers.
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Introduction



Work-related training is by many seen as a key ingredient to keep the workforce in a continuous process of skill upgrading. Skill upgrading is believed to be essential to maintain and enhance competitiveness (of firms and countries). Empirical evidence tends to support the claim that training is an important source of value-creation for workers and firms. Several studies report a positive effect of training investment on firms’ returns (see Lynch, 1994; Bartel, 2000, for an overview). Empirical findings also suggest a positive effect of training on workers’ earnings, both in current and future jobs (see e.g. Lynch, 1994; Blanchflower and Lynch, 1994; Booth and Bryan, 2002). Moreover, training seems to enhance workers’ internal and external employability. In particular, if workers have received on-the-job training, they are ∗



This version: December 2007. We gratefully acknowledge Randolph Sloof for his valuable comments. Maximiano is a postdoc at the Department of Economics University of Chicago, Oosterbeek is affiliated with the Universiteit van Amsterdam, School of Economics and the Tinbergen Institute.



1



more easily employed in other jobs or allocated to different tasks within the current firm (Groot and Maassen van den Brink, 2000). Trained workers also have a higher probability of re-employment in case of layoffs (Ok and Tergeist, 2003). Given the alleged importance of work-related training, issues concerning training provision are often on the political agenda. Policy interventions do not only aim at an increased investment in training, but also at a reduction of inequality in training rates between groups of workers or types of firms. Such policies are motivated by the observation that participation in training is unequally divided across demographic and socioeconomic groups and across firms of different size or in different sectors. Stylized facts emerging from a large number of studies are that:1 (1) older workers participate less than younger workers; (2) workers with low levels of formal education participate less than workers with high levels of formal education; (3) women participate less than men; (4) workers on part-time or temporary contracts participate less than fulltime workers and workers with permanent contracts; and (5) workers in small firms are less likely to participate in training than workers in large firms. But while these stylized facts identify the groups with low training rates, they do not explain why this is the case. For instance, are older workers less likely to participate in training than young workers because they want less training, or because their employers find it less profitable to train older workers? And likewise, are training rates lower in small firms because small firms find it more difficult to facilitate training than large firms, or because they attract workers that are less willing to participate in training than the workers attracted by large firms? Without a better understanding of the factors underlying differences in training rates across groups, policies to reduce inequalities in training rates, are likely to be ineffective. The theoretical training literature Acemoglu and Pischke (see for instance 1998); Becker (see for instance 1962); Hashimoto (see for instance 1981) emphasizes that joint decisions by workers and firms are behind actual training participation. Identifying the structure of these decisions empirically, is however not an easy task. Usually, there is no information available that allows to go beyond the estimation of a reduced form model (as pointed out by Arulampalam et al., 1997). Some recent empirical studies start from the viewpoint that actual training participation results from interaction between workers’ willingness to participate in training and firms’ willingness to provide training, and attempt to identify these unobserved willingness to train (Oosterbeek, 1998; Leuven and Oosterbeek, 1999; 1



Examples include Lynch (1992) and Lynch and Black (1998) for the US, Booth (1991), and Arulampalam et al. (1997) for the UK, Oosterbeek (1996, 1998) for the Netherlands, and Leuven and Oosterbeek (1999) and Arulampalam et al. (2004) for a cross-country comparison.



2



Bassanini and Ok, 2003; OECD, 2003; Croce and Tancioni, 2006). To achieve this, they exploit information from a survey question that asks respondents whether they wanted to follow any training course during the last 12 months for reasons of work or career, but did not do so. In addition, an assumption is made about firms’ ability to force workers into training. Two extreme assumptions have been used: (i) the firm can never force the worker to participate in training (Oosterbeek, 1998; Leuven and Oosterbeek, 1999; Croce and Tancioni, 2006), and (ii) the firm can always force the worker to participate in training (Bassanini and Ok, 2003; OECD, 2003). Employing such divergent assumptions about firms’ behavior raises the question to what extent making one assumption rather than the other affects the conclusions.2 In this paper we will show that neither assumption is necessary for identification. We present a generalized model that nests the previous models as special cases. The results from this generalized model show that both extreme models are rejected by the data. Other key findings are that differences in training rates between workers with different levels of education are mainly due to differences in workers’ preferences, whereas differences in training rates between old and young workers are primarily driven by differences in firms’ willingness to provide training to these various groups. This paper proceeds as follows. The next section describes the generalized model and relates it to the previous models. Section 3 describes the data and presents estimation results from a univariate probit specification to explain training participation. Section 4 reports and discusses the estimation results for parties’ willingness to train. Results from the generalized model as well as from the two models nested therein are presented. Section 5 summarizes and concludes.
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Model and empirical approach



This section presents a simple model of training decisions and derives the corresponding likelihood function. It also shows how this model nests the models estimated in previous studies as special cases. 2.1 Theory We treat training as a dichotomous variable, which is equal to one if training occurs and zero otherwise. The firm’s gain from training is equal to the increase in productivity minus the wage increase for the worker minus the training costs incurred by the firm: 2



Notice, however, that if both extreme models give the same results, that this does not necessarily imply that both models are correct.
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∆π = p(q1 − q0 ) − (w1 − w0 ) − cf



(1)



Where ∆π is the change in the firm’s profit due to training a worker, p is the market price of the firm’s output, q1 and q0 are the firm’s levels of potential output with and without training, w1 and w0 are the wage levels of the worker with and without training, and cf are the firm’s training costs. The worker’s gain from training is equal to the difference between the wage increase and the training costs incurred by the worker: ∆U = (w1 − w0 ) − cw



(2)



Where ∆U is the change in the worker’s utility due to training and cw the training costs for the worker, which may also include any nonmonetary cost of training participation. In addition, the worker’s wage at an alternative firm is denoted by wa , which is smaller than or equal to w0 , implying that there can be some rent to the current relation. We assume that cw and cf are stochastic (or contain a stochastic element) and that both parties know the distributions from which these costs are drawn. Before the training decision takes place the worker is privately informed about the realization of cw and the firm is privately informed about the realization of cf . This way of modeling parties’ training costs is consistent with a world in which parties split the costs according to some standard rule. An example of such a rule would be: the firm pays the direct costs and the part of the opportunity costs that takes place during work hours, the worker bears the costs of the training hours that take place outside work hours). This concurs with the practice in most firms that have standardized policies regarding the sharing of training costs. The stochastic element comes in when the firm learns the precise value of the forgone productivity during training hours and when the worker learns the current alternative value of the hours that s/he is supposed to spend on training. We distinguish between two regimes to set the wage level after training w1 : (1) predetermined wage-setting, (2) firm sets wage (cf. Hall and Lazear (1984), who analyze these regimes in relation to the effects of demand on layoffs and quits).3 Below we describe the two wage setting regimes and characterize the possible outcomes. Under predetermined wage-setting the parties agree on w1 before they learn their 3



In addition Hall and Lazear also discuss the regime in which the worker demands a wage which the firm can accept of reject. We believe that this model is not particularly relevant to the context of training decisions.
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private values of cf and cw . Training takes place and w1 is paid unless one of the parties prefers no training to training. Four combinations are now possible: (i) ∆π > 0 and ∆U > 0, implying that both parties want training; (ii) ∆π > 0 and ∆U < 0, the firm wants training but the worker does not;(iii) ∆π < 0 and ∆U > 0, the worker wants training but the firm does not;(iv) ∆π < 0 and ∆U < 0, neither party wants training. In the firm sets wage regime, the firm announces a unilateral wage offer and the worker can either accept this wage offer (and have the training) or quit. In this regime w1 is equal to the firm’s wage offer. The worker quits whenever w1 −wa < cw . The firm will choose w1 such that it maximizes its expected payoff, taking into account the zero payoff that is realized when the worker quits. The possibility that the worker can quit when the wage offer is bad, puts a lower bound on the firm’s wage offer (w1 . This implies that for some high realizations of the firm’s training costs, the firm rather prefers not to provide training. The possible outcomes under this regime are the following: (i) ∆π > 0 and ∆U > 0, both parties want training to occur; (ii) ∆π > 0, ∆U < 0 and w1 −wa > cw , the firm wants training, the worker does not want the training but will not quit; (iii) ∆π > 0 and w1 − wa < cw , the firm wants the training but the worker quits; (iv) the firm prefers not to provide training if p(q1 − q0 ) − (w1 − w0 ) < cf . The regime with predetermined wages represents the case in which the firm has standardized salary scales that include a compensation for training that the worker took. The regime in which the firm sets the wage represents the situation in which the firm does not have standardized salary scales but can make w1 dependent on firm’s private information. In practice some worker-firm interactions are best described by the predetermined wage model while other interactions are best described by the firm sets wage model. 2.2 Empirical model ∆U and ∆π can be seen as parties’ willingness to train. The more a party gains from training, the more willing this party will be to engage in it. As empirical counterparts of equations (1) and (2), we propose equations (3) and (4). ∆πi = Xi βf + εif ;



Iif = 1 if ∆πi > 0,



and



0



otherwise



(3)



∆Ui = Xi βw + εiw ;



Iiw = 1 if ∆Ui > 0,



and



0



otherwise



(4)



where Xi is a vector of observable worker, firm and job characteristics, βf and βw are parameter vectors to be estimated and εif and εiw are error terms. The dichotomous 5



indicator Iif reports whether the firm is willing to provide training to worker i, and Iiw reports whether worker i is willing to participate in training. The translation of of equations (1) and (2) into equations (3) and (4) implies that we assume that the productivity gain from training, the wage premium from training, and parties’ costs of training may vary with observed characteristics X.4 The productivity gain may depend on such variables as a worker’s level of education and his/her age. The wage premium may depend on how specific the training is and therefore on such factors as firm size, industry and worker’s tenure. The costs born by the parties may also depend on education, age and firm size, but also on variables like gender and whether the worker has children. Not all factors affecting parties’ willingness to train are observable (in our data). Unobservable factors are captured by the error terms and because the same unobservable factors may affect the willingness of both parties, the empirical model needs to allow for a correlation between these error terms. Four different combinations of parties’ willingness to train are possible: • Iiw = 1 and Iif = 1: the worker wants to participate and the firm wants to provide; • Iiw = 1 and Iif = 0: the worker wants to participate but the firm doesn’t want to provide; • Iiw = 0 and Iif = 1: the worker doesn’t want to participate while the firm wants to provide; • Iiw = 0 and Iif = 0: the worker doesn’t want to participate and the firm doesn’t want to provide. Available data usually do not contain direct measures of parties’ willingness to train. Consequently, we cannot observe whether the worker wants to take training (Iiw ), nor whether the firm wants to provide it (Iif ). In general, all we observe is whether training took place (the dichotomous variable Ti ). Therefore, it is not possible to identify βw and βf separately without specific assumptions about functional forms or arbitrary exclusion restrictions. Regarding this last possibility, a possible approach, which as far as we know has not been applied to training participation, is to estimate a bivariate probit model with partial observability as proposed by Poirier (1980) and applied by Abowd and Farber (1982) in the context of unions. For that we need to assume that training 4



Since we only measure the characteristics of the firm for which worker i works, also firm characteristics are indexed by subscript i.
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Table 1: Relating T and R to Iw and If If = 1 If = 0 Iw = 1 T = 1, R = 1 T = 0, R = 1 T = 1, R = 0 Iw = 0



T = 1, R = 0 T = 0, R = 0



T = 0, R = 0



only occurs when both parties are willing to train. In this way, training participation can be seen as the product of the two willingness indicators (Ti = Iif · Iiw ). In our analysis identification is instead achieved from information of workers who report that they were rationed in their training participation. Following Oosterbeek (1998) and Leuven and Oosterbeek (1999) we use information from a question that asks workers whether they wanted to take some (extra) training for career or jobrelated purposes but for whatever reason did not. The dichotomous variable Ri equals one if worker i was constrained and zero otherwise. In combination with possible outcomes from the wage setting regimes discussed in the previous sub-section, we can can relate the unobserved indicators Iiw and Iif to the observed indicators Ti and Ri as represented in Table 1. For workers who participated in training and who wanted more (T = 1 and R = 1), we infer that they wanted to participate in training and that their firms were willing to provide it. Hence all these cases are allotted to the upper-left cell. In the predetermined wage setting regime this case occurs when the agreed wage satisfies: w0 +cw < w1 < p(q1 −q0 )+w0 −cf ; it is high enough relative to the worker’s costs and low enough relative to the firm’s costs. The same condition characterizes this case in the firm sets wage model. Next consider the case of workers who participated in training but who did not want more (T = 1 and R = 0). In the predetermined wage setting model, this case implies that both parties want training at the given wage, assigning these cases to the top-left cell. In the firm sets wage model, however, such cases can either correspond with the top-left cell as with the bottom-left cell. In the first case, the firm’s wage offer satisfies the condition: w0 + cw < w1 < p(q1 − q0 ) + w0 − cf . In the second case the firm’s wage offer satisfies: wa + cw < w1 < w0 + cw , the wage offer is so low that the worker would rather prefer not to have the training but high enough to prevent the worker from quitting. The next case is that in which the worker did not participate and did not want so (T = 0 and R = 0). In the predetermined wage setting model, this case implies that the worker did not want the training. It is uninformative about the firm’s 7



preferences. Hence, this model allocates these cases to the two bottom cells in the table. In the firm sets wage model training does not occur when the firm faces a high draw of its training costs. The worker receives no explicit wage offer in this case. Implicitly the wage offer is below w1 . Since the worker does not report to be rationed, the firm sets wage model allocates the T = 0 and R = 0 cases to the bottom-right cell. The final case are workers who did not participate in training but who wanted to (T = 0 and R = 1). The predetermined wage setting model assigns these cases to the top-right cell. The conditions that hold are w0 + cw < w1 (the worker wants the training) and w1 > p(q1 − q0 ) + w0 − cf (but the firm does not). In the firm sets wage model, T = 0 and R = 1 would occur when the firm is confronted with training costs that are so high that it abstains from making the worker a wage offer. The worker could still report to be rationed if s/he has training costs that are so low that s/he was willing to participate in training even for a wage below w1 . 2.3 Likelihood function Assuming that the disturbance terms εiw and εif follow a joint normal distribution with E[εiw ] = E[εif ] = 0 and V ar[εiw ] = V ar[εif ] = 1 and Cov(εiw , εif ) = ρ, the relations between observed T and R and unobserved Iw and If result in the following log-likelihood function (where we omit subscript i).



LogL =



X



[log(γ) + log[Φ2 (Xβw , Xβf , ρ)]]



T =1,R=1



+



X



log[(1 − γ)Φ2 (Xβw , Xβf , ρ) + δΦ2 (−Xβw , Xβf , −ρ)]



T =1,R=0



+



X



log[Φ2 (Xβw , −Xβf , −ρ)]



(5)



T =0,R=1



+



X



log[Φ(−Xβw ) − δΦ2 (−Xβw , Xβf , −ρ)]



T =0,R=0



where Φ2 and Φ are the bivariate and univariate normal distribution functions, γ is the fraction of respondents in the upper-left cell of Table 1 who are rationed and δ is the fraction of respondents in the bottom-left cell who received training. The first term in equation (5) refers to respondents who report that they participated in training and wanted more. These observations constitute a fraction γ of all observations in the top-left cell. The second term in the likelihood function refers to respondents who participated in training and who are not constrained. These cases are spread over the top-left and bottom-left cells and constitute fractions (1 − γ) 8



and δ of the observations in these respective cells. The third term refers to observations of untrained respondents who wanted training. These cases are all in the top-right cell and there are no other cases in this cell. The final term is for untrained workers who were not constrainted. These cases come from the bottom-right cell (in which there are no other cases) and from the bottom-left cell, in which they take up fraction (1 − δ).5 The likelihood function in equation (5) is directly obtained from the relation between T and R, and If and Iw expressed in Table 1 and the assumptions regarding the error terms in equations (3) and (4). An alternative route to arrive at the same expression starts from the assumption that T measures firms’ willingness to provide training and R measures workers’ willingness to participate in training. This starting point puts all (T = 0, R = 0)-observations in the bottom-right cell of Table 1, and puts all (T = 1, R = 0)-observations in the bottom-left cell. This model should then be adjusted because it may happen that firms are willing to provide training although it does not occur, and because trained workers were willing to be trained but did not want more. These adjustments put some of the (T = 0, R = 0)-observations to the bottom-left cell and some of the (T = 1, R = 0)-observations to the top-left cell. These adjustments produce the same likelihood function as the one presented above. 2.4 Relation with previous models As we mentioned above, previous studies have also exploited information from workers who are constrained in their training choices to disentangle firms’ and workers’ willingness to train. The approaches in those studies differ from the one adopted in this paper, by imposing an additional assumption about firms’ ability to force workers into training. Some studies have assumed that firms can never force workers to take training (cf. Oosterbeek, 1998; Leuven and Oosterbeek, 1999; Croce and Tancioni, 2006), while others assume the opposite, namely that the firm can always force workers to participate in training (cf. Bassanini and Ok, 2003; OECD, 2003). The rationale for the first assumption is that in a competitive labor market, workers will always be able to move to another firm that offers the same wage but without the training requirement. An additional argument to impose this assumption is that firms will be hesitant to train workers who are unmotivated for training. The assumption that firms can always force their workers to participate in training has 5



It should be noticed that identification of βw , βf , δ, γ and ρ does not depend on the functional form imposed by the assumed joint normality of the error terms. Appendix A of this paper shows these parameters can be identified non-parametrically (up to a normalization factor)
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been justified by arguing that in imperfect labor markets, firms can threat unwilling workers with layoffs. How are the models that make assumptions about firms’ ability to force workers into training related to the model we presented above? First, consider the “no force”assumption. If this assumption holds, training will only take place when both parties are willing to train. This implies that observations for which T = 1 and R = 0, should no longer be placed in the bottom-left cell of Table 1. This translates into the restriction δ = 0 in the likelihood function of the full model (equation 5). The assumption that firms can force their workers to participate in training instead implies that if no training is observed this is so because the firm is unwilling to provide it. This in turn means that observations for which T = 0 and R = 0 can no longer be placed in the bottom-left cell of Table 1. This imposes the restriction that δ = 1 in the likelihood function of the full model. Hence, both the “no force”assumption and the “force”-assumption that have been used in previous studies, are nested as special cases in the more general model proposed here. Estimation of the full model, will therefore not only produce “assumption-free” estimates of the effects of worker and firm characteristics on firms’ and workers’ willingness to train, but will also give estimates of γ and δ. The latter can be interpreted as firms’ ability to force workers into training. The difference between the full unrestricted model and the two restricted models is akin to the difference between models without and with misclassification of the dependent variable. The assumption that workers can never be forced into training puts all workers with T = 1 and R = 0 in the top-left cell. To the extent that the “no force”-assumption is false, a fraction of these workers is misclassified and should be classified in the bottom-left cell. Likewise, the assumption that workers can always be forced into training puts all workers with T = 0 and R = 0 in the bottom-right cell. To the extent that the “force”-assumption is false, a fraction of these workers is misclassified and should be classified in the bottom-left cell. Hausman et al. (1998) have shown that in the context of probit models, misclassification of the dependent variable leads to biased estimates. Using Monte Carlo simulations they show that relatively small amounts of misclassification as little as 2% generates a significant amount of bias even in large samples.



3



Data and determinants of training



This section starts with a description of the data set. Next, we present the estimation results from a (univariate) probit equation to explain training participation and
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compare the results to those from previous studies. 3.1 Data The data used in this study come from the survey “Monitor Postiniteel Onderwijs” (Monitor Post-initial Education). The survey was conducted in December 2005 via telephone interviews using computer-aided techniques. The sample used in the analysis comprises 2828 employees and is representative for the employed Dutch population in the working age (16-65). The data contain information on worker, job and firm characteristics. Furthermore, an extensive set of questions has been asked about work-related training that respondents (might have) received in the 12 months prior to the interview. For the purpose of this study the most important variables are related to training. The first key variable concerns training participation. This variable is measured by the response to the question: “Did you participate in any training or course for purposes of your work or career opportunities during the last 12 months? (Or are you actually receiving this type of training?)”. Of the 2828 workers included in the analyses, 47.5% gave an affirmative answer to this question. A second key variable reports whether workers considered themselves being constrained regarding the amount of training they received. The question used to collect this information asked whether “there was any training or course you had wanted to take (during the last 12 months?) for work or career purposes but had not done so?” Of the workers who received training, 22% wanted more. Of those workers that did not participate in any training event, almost 14% wanted to do so. The explanatory variables used in the analyses are similar to those used in related empirical studies and include the ones that are widely recognized to be relevant for training policies. The individual attributes that we consider are age, and dummy variables for gender, whether the respondent is an immigrant, and whether s/he does have children. As human capital variable we include the number of years of schooling. We also include three job characteristics as explanatory variables. These are a dummy variable equal to one if the worker has a temporary job (and 0 otherwise), tenure in the current firm (in months), and the number of weekly working hours as specified in the contract. Since the data have been collected in a survey among workers, information on firm characteristics is limited. Two variables are included: firm size and a set of sector dummies. Table A.1 in Appendix B reports mean values and standard deviations of the explanatory variables for: (i) the total group of workers, (ii) trained and constrained workers, (iii) trained and unconstrained workers, (iv) untrained and constrained 11



workers, and (v) untrained and unconstrained workers. 3.2 Determinants of training Table 2 provides estimation results from a univariate probit equation in which the dependent variable equals one if the worker participated in work-related training and zero otherwise. The results are by and large in line with earlier findings for the Netherlands (see e.g. Oosterbeek, 1998; Leuven and Oosterbeek, 1999), and other countries. Older workers are less likely to receive training than younger workers. Training rates are higher among workers with higher levels of formal schooling. Evaluated at the sample mean of explanatory variables, every additional year of schooling is associated with a 2.4 percentage points higher training probability. Unlike most other empirical training studies, we find no significant gender gap in training participation, no effects of being an immigrant, or having children.6 Participation in training appears to be more likely in larger firms and in firms that operate in the education, health and financial sectors. Job characteristics seem to be relevant to explain training participation. Having a temporary job is associated with a 9.5 percentage points lower training probability. One extra working hour per week increases the probability by 0.6 percentage points, and one extra month of job tenure reduces the probability the probability by 0.05 percentage points.7
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Results



In this section we present and discuss the estimation results from three versions of the model: the full (unrestricted) model, the model that makes the “no force” assumption (and thus imposes the restriction that δ = 0), and the model that makes the “force” assumption (thereby restricting δ = 1). Table 3 contains the estimation results for workers’ willingness to participate in training for the three models. Table 4 reports the estimation results for firms’ willingness to provide training. The bottom rows of that table also report the estimated values for γ, δ, and ρ, together with statistics of the models’ fit.8 The results in the first columns of Tables 3 and 4 support the following statements. Firstly, lower training rates among older workers are mainly due to a lower 6



The absence of a gender gap in training is also found in studies using other Dutch data sets (see Oosterbeek, 1996, 1998). 7 All these marginal effects are evaluated at sample means of explanatory variables. 8 In Appendix B, tables A.2 and A.3 report the marginal effects.
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Table 2: Univariate probit for training participation ∂P (T =1) T Coeff. s.e. ∂X age −0.008∗∗∗ (0.003) −0.003 female −0.044 (0.066) −0.017 children 0.080 (0.059) 0.031 migrant −0.349 (0.222) −0.134 years of schooling 0.062∗∗∗ (0.010) 0.024 firm size/100 0.008∗∗∗ (0.002) 0.003 agriculture 0.004 (0.237) 0.002 construction −0.094 (0.135) −0.037 industry reference trade −0.184 (0.114) −0.072 transport −0.115 (0.122) −0.046 horeca −0.028 (0.185) 0.011 bank/insurance 0.287∗∗ (0.141) 0.114 commerce 0.170 (0.105) 0.068 education 0.377∗∗∗ (0.123) 0.149 health 0.287∗∗∗ (0.102) 0.114 culture 0.013 (0.244) 0.005 other 0.167∗ (0.090) 0.067 temporary job −0.242∗∗ (0.103) −0.095 tenure job −0.001∗ (0.000) −0.000 hours contract 0.016∗∗∗ (0.003) 0.006 constant −1.105∗∗∗ (0.221) Note: Robust standard errors in parentheses. *** indicates significance at the 1%-level. ** indicates significance at the 5%-level. * indicates significance at the 10%-level. There are N = 2828 observations. The log-likelihood equals −1828.83. The Wald statistic equals χ2 = 239.00; p = 0.0000.
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14 (0.111) (0.121) (0.181) (0.143) (0.106) (0.126) (0.102) (0.245) (0.090) (0.103) (0.000) (0.003) (0.221)



−0.263∗∗∗ −0.001∗∗ 0.017∗∗∗ −1.084∗∗∗



(0.228) (0.134)



−0.095 −0.204 −0.302∗∗∗ −0.191 0.057 0.107 0.093 0.301∗∗ 0.160 −0.111 0.078



(0.003) (0.067) (0.059) (0.223) (0.010) (0.002)



−0.007∗∗ 0.010 −0.042 −0.391∗ 0.078∗∗∗ 0.008∗∗∗



−0.264∗ −0.001∗∗∗ 0.011∗ −1.857∗∗∗



−0.569∗∗∗ −0.265 −0.001 −0.235 −0.156 0.048 −0.070 −0.172 −0.147



−0.057 −0.411∗∗



−0.000 0.057 0.070 −0.394 0.090∗∗∗ 0.008∗∗



(0.145) (0.000) (0.005) (0.280)



(0.158) (0.166) (0.223) (0.188) (0.133) (0.158) (0.126) (0.314) (0.115)



(0.290) (0.191)



(0.005) (0.091) (0.079) (0.315) (0.023) (0.003)



willingness to participate in training “No force”-model “Force”-model δ=0 δ=1 coeff. coeff.



Note: Robust standard errors in parentheses. *** indicates significance at the 1%-level. ** indicates significance at the 5%-level. * indicates significance at the 10%-level.



Table 3: Estimation results for workers’ Full model δ unrestricted coeff. worker characteristics age −0.006 (0.005) female 0.100 (0.086) children 0.030 (0.083) immigrant −0.517 (0.325) years of schooling 0.116∗∗∗ (0.014) firm size/100 0.011∗∗∗ (0.003) sector agriculture −0.131 (0.279) construction −0.439∗∗ (0.199) industry reference trade −0.631∗∗∗ (0.163) transport −0.318∗∗ (0.164) horeca −0.002 (0.242) bank/insurance −0.091 (0.209) commerce −0.084 (0.143) education 0.173 (0.162) health 0.018 (0.138) culture −0.242 (0.323) other −0.059 (0.131) job characteristics temporary job −0.397∗∗∗ (0.149) tenure −0.001∗∗∗ (0.000) hours contract 0.019∗∗∗ (0.005) constant −2.007∗∗∗ (0.298)
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(0.003) (0.066) (0.059) (0.222) (0.010) (0.002) (0.242) (0.135) (0.114) (0.122) (0.183) (0.142) (0.104) (0.123) (0.102) (0.246) (0.090) (0.103) (0.000) (0.003) (0.222) (0.277) (0.318) -



−0.008∗∗∗ −0.045 −0.080 −0.345 0.061∗∗∗ 0.008∗∗∗ 0.002 −0.093 −0.184 −0.114 −0.022 0.289∗∗ 0.172 0.380∗∗∗ 0.290∗∗∗ 0.019 0.168∗ −0.241∗∗ 0.001∗ 0.016∗∗∗ −1.105∗∗∗ 0.369 0.612∗ 1.000 -3084.65 53.50 0.0001 2828



training “Force”-model δ=1 coeff.



Note: Robust standard errors in parentheses. *** indicates significance at the 1%-level. ** indicates significance at the 5%-level. * indicates significance at the 10%-level



Table 4: Estimation results for firms’ willingness to provide Full model “No force”-model δ unrestricted δ=0 coeff. coeff. worker characteristics age −0.011∗∗ (0.005) −0.009∗∗ (0.004) female −0.176 (0.111) −0.079 (0.108) children −0.172∗ (0.095) −0.113 (0.092) immigrant −0.345 (0.322) −0.306 (0.286) years of schooling 0.039 (0.025) 0.047 (0.034) firm size 0.008∗∗ (0.003) 0.008∗∗∗ (0.003) sector: agriculture 0.086 (0.381) 0.062 (0.320) construction 0.062 (0.220) −0.014 (0.240) industry reference trade −0.061 (0.174) −0.107 (0.220) transport 0.016 (0.210) −0.060 (0.192) horeca −0.084 (0.269) −0.073 (0.235) bank/insurance 0.587∗∗ (0.253) 0.409 (0.305) commerce 0.331∗∗ (0.160) 0.219 (0.161) education 0.544∗∗∗ (0.192) 0.422∗∗ (0.177) health 0.593∗∗∗ (0.181) 0.375∗ (0.218) culture 0.316 (0.430) 0.134 (0.364) other 0.303∗∗ (0.138) 0.225 (0.151) job characteristics: temporary job −0.223 (0.165) −0.236∗ (0.132) tenure job −0.000 (0.000) −0.000 (0.00) hours contract 0.015∗∗∗ (0.006) 0.015∗∗∗ (0.004) constant −0.162 (0.702) −0.783 (0.806) ρ 0.073 (0.230) 0.916∗∗∗ (0.239) γ 0.434∗∗∗ (0.139) 0.222∗∗∗ (0.011) δ 0.370∗∗∗ (0.056) 0.000 Log-likelihood -3082.09 -3102.04 Wald χ2 (20) 152.27 272.01 2 Prob> χ 0.0000 0.0000 no. of observations 2828 2828



willingness of firms to provide training to older workers and not to a lower willingness to participate in training among older workers. Secondly, while the univariate probit estimates in Table 2 show no difference in training participation between men and women, the results from the full model reveal that this zero-effect hides two opposing effects. Firms tend to be less willing to provide training to their female workers than to their male workers (this effect is close to significance: p-value=0.115). This does not translate into lower training rates among women because they tend to be more willing to participate. Something similar is true for the effect of having children. Firms tend to be less willing to provide training to workers who have children, but this is undone by an opposing effect on the side of workers’ willingness to participate in training. Thirdly, that workers with higher levels of formal education are more likely to participate in training is for the largest part due to the greater willingness of these workers to participate. Firms are also more willing to provide training to more educated workers, but this effect is less prominent, and statistically not significant. Fourthly, that workers in large firms are more likely to participate in training is due to large firms being more willing to provide training as well as workers in large firms being more willing to participate in training. This last fact could be due to large firms attracting workers with different (unobserved) characteristics that are related to their willingness to participate in training. It could also be due to better career opportunities within large firms than within small firms. Fifthly, differences in training rates across sectors in the economy can be attributed both to firms in some sectors being more willing to provide training to their workers than firms in other sectors, and to workers in some sectors being more willing to participate in training than workers in other sectors.9 Finally, job characteristics are mainly related to workers’ willingness to participate in training. Workers in temporary jobs, workers with longer tenures, and workers on part-time contracts are less willing to participate in training than workers on fixed contracts, workers with shorter tenures, and workers on fulltime contracts. Firms’ willingness to provide training varies only with the number of working hours specified in the contract and not with tenure or temporary/fixed contracts. The bottom rows of Table 4 report the estimates on ρ, γ and δ. The estimate for ρ, which is the correlation between the error terms of equations (3) and (4), is close to zero and not significantly different from it. This means that, given the explanatory variables included in the model, there are no unobserved factors left 9



Restricted models in which the sector dummies on the worker-side or on the firm-side are set equal to zero can both be rejected.
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Table 5: All workers by predicted worker and firm willingness to train Iˆf = 1 Iˆf = 0 684 0 Iˆw = 1 ˆ 1945 199 Iw = 0 that systematically affect workers’ willingness to participate in training and also have an impact on firms’ willingness to provide training. The estimates for γ and δ are the (most) novel results in this paper. The estimated value of γ = 0.43 tells us that in 43 percent of the cases in which both parties are willing to train, the worker wanted more training. Likewise, the estimated value of δ = 0.37 says that in 37 percent of the cases in which the firm wanted training and the worker did not, training did occur. Since the estimated value of δ is significantly different both from zero and from one, we can conclude that neither of the assumptions imposed by the “no force”-model and “force”-model is supported by the data. Since 0.37 is closer to zero than to one, it seems that the “no force”-assumption is more appropriate than the “force”-assumption. On the basis of the estimated values of the parameter vectors βw and βf , we can calculate for each observation in the sample the model’s predictions of Iw and If . Table 5 shows how the predicted values allocate workers over the four possible cells. Combining the predicted values of Iw and If with the estimated values of γ and δ, gives the following picture. γ = 0.43 means that 294 observations from the top-left cell are predicted to be workers with T = 1 and R = 1. The remaining 390 are then workers with T = 1 and R = 0. δ = 0.37 means that 720 observations in the bottom-left cell are also predicted to be workers workers with T = 1 and R = 0. The remaining 1225 workers in that cell are predicted to be workers with T = 0 and R = 0. According to the estimates of the model we thus have 294 observations with T = 1 and R = 1, 1110 observations with T = 1 and R = 0, 1424 observations with T = 0 and R = 0 and zero observations with T = 0 and R = 1. The observed numbers in the data are 298, 1045, 1282 and 203, respectively. Unsurprisingly, the model has difficulties in assigning observations to the smallest category, but it does quite well in predicting the distribution of observations over the other three cells. Tables 3 and 4 also report estimation results obtained from the two models that impose extreme assumptions on firms’ behavior. The results for the “no force”model are in the second columns, and the results for the “force”-model are in the third columns. Likelihood ratio tests for the restrictions on δ indicate that the unrestricted model fits the data significantly better than any of the two extreme
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models.10 The parameter estimates from the two “rejected” models can be compared with the estimates from the unrestricted model. Thereby we can see to what extent incorrect assumptions about firms’ ability to force workers into training lead to incorrect inferences about the determinants of firms’ and workers’ willingness to train. We concentrate on the parameters that are significantly different from zero in a restricted model and not significantly different from zero in the unrestricted model, or vice versa. Consider first the comparison between the full model and the “no force”-model. With the “no force”-assumption we would incorrectly conclude that older workers and immigrants are less willing to participate in training. We would also erroneously state that firms are not less willing to provide training to workers with children. Furthermore, the "no force"-model gives a different picture of the underlying reasons for training rate differences across sectors than the full model does. For example, the “no force”-model attributes part of the higher training rates in the education sector to workers’ willingness to participate, whereas the full model does not point to that factor. Notice further that the “no force”-model produces a very high and statistically significant estimate of ρ equal to 0.92. This suggests that unobserved characteristics that make workers more willing to participate in training, also make firms more willing to provide training. The results from the full model, however, refute such a correlation. Next we turn to the comparison between the full model and the “force”-model. The "force"-assumption does not lead to incorrect conclusions about the determinants of workers’ willingness to participate in training. This assumption does, however, lead to the incorrect conclusion that firms are less willing to provide training to workers with low levels of formal education. It also attributes significant effects of having a temporary job and tenure on firms’ willingness to train where it should not, and it misses the effect of having children on firms’ willingness to train. Unlike the “no force”-model, the “force”-model produces an estimate of ρ(=0.369) that is not significantly different from zero.



5



Conclusion



Most studies dealing with the determinants of work-related training simply regress training participation on characteristics of the worker, the firm and the job. These studies do not aim at disentangling workers’ and firms’ willingness to train. Con10



The test statistics are 19.39 for the (δ = 0)-restriction, and 5.08 for the (δ = 1)-restriction. The critical value (p=0.05) is 3.84.
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sequently, the results from these studies are not very informative about the mechanisms underlying the observed patterns. For instance, almost all of these studies find that workers with low levels of formal education are less likely to participate in training, but are unable to tell whether this is due to these workers being less willing to participate in training, or their firms being less willing to provide training to them, or both. Some studies have attempted to obtain insights on the underlying mechanisms by exploiting information from a survey question asking respondents whether they wanted to participate in more training than they actually did, and combine this with an assumption about the possibility firms’ have to force their workers into training. Oosterbeek (1998), Leuven and Oosterbeek (1999) and Croce and Tancioni (2006) make the assumption that firms can never force their workers into training. Bassanini and Ok (2003) and OECD (2003) instead assume that firms can always force their workers into training. This paper presents a generalized version of the models used in the previous studies that disentangle workers’ and firms’ willingness to train. Instead of making an assumption on firms’ ability to force their workers into training, this ability is estimated as one of the model’s parameters. Doing so, reveals that the extreme assumptions made in the earlier studies about firms’ ability to force workers into training, have to be rejected. The generalized model fits the data better than any of the two extreme models. With the proposed model we obtain improved evidence on workers’ and firms’ willingness to train. The main findings are that: (1) lower training rates among older workers are mainly due to a lower willingness of firms to provide training to older workers and not to a lower willingness to participate in training among older workers; (2) workers with low levels of formal education are less likely to participate in training mainly due to their lower willingness to participate; (3) differences in training rates across firms of different sizes and firms in different sectors of the economy can be attributed both to difference in firms’ willingness to provide training and to differences in the willingness to participate in training of the workers employed by these firms; (4) lower training rates of workers in temporary jobs and of workers with longer tenures are primarily due to workers’ unwillingness to participate. These findings have implications for policies aimed at increasing training participation of groups that currently have low participation rates. To increase training participation of older workers, policies should be targeted to the firms rather than to these workers. In contrast, to increase training participation of low educated workers, policies that aim at these workers are likely to be more successful than
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policies aimed at firms that employ them. Only when market imperfections (income taxation, minimum wages, incomplete information) and other considerations with regard to firms’ wage profiles, play no role, will such targeted training policies have no impact on training incidence.
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Table A.1: Means and standard deviations by All workers Trained, Trained, constrained unconstrained workers workers age 39.55 (10.53) 38.04 (8.94) 38.44 (10.09) female 0.42 (0.49) 0.41 (0.49) 0.39 (0.49) no child 0.37 (0.48) 0.43 (0.50) 0.43 (0.50) immigrant 0.01 (0.11) 0.01 (0.08) 0.01 (0.10) years of schooling 11.99 (2.77) 13.14 (2.40) 12.43 (2.72) firm size 988 (1268) 1229 (1343) 1100 (1302) agriculture 0.01 (0.11) 0.01 (0.12) 0.01 (0.09) construction 0.05 (0.21) 0.02 (0.15) 0.04 (0.20) industry 0.11 (0.32) 0.10 (0.31) 0.10 (0.31) trade 0.09 (0.28) 0.03 (0.16) 0.07 (0.25) transport 0.07 (0.25) 0.04 (0.20) 0.05 (0.23) horeca 0.02 (0.15) 0.01 (0.10) 0.02 (0.13) bank/insurance 0.04 (0.20) 0.05 (0.23) 0.05 (0.22) commerce 0.11 (0.32) 0.13 (0.33) 0.13 (0.34) education 0.07 (0.25) 0.11 (0.31) 0.08 (0.27) health 0.19 (0.39) 0.24 (0.43) 0.19 (0.40) culture 0.01 (0.11) 0.01 (0.12) 0.01 (0.09) other 0.23 (0.42) 0.23 (0.42) 0.24 (0.43) temporary job 0.07 (0.25) 0.05 (0.22) 0.06 (0.24) tenure 119.5 (110.8) 93.7 (84.7) 117.1 (105.8) hours contract 30.83 (10.67) 32.15 (9.36) 32.46 (9.51) number of observations 2828 298 1045



group Untrained, constrained workers 39.46 (10.19) 0.44 (0.50) 0.34 (0.48) 0.01 (0.10) 12.50 (2.52) 983 (1279) 0.01 (0.10) 0.03 (0.18) 0.15 (0.36) 0.07 (0.25) 0.06 (0.24) 0.04 (0.20) 0.02 (0.16) 0.12 (0.33) 0.08 (0.28) 0.18 (0.38) 0.01 (0.10) 0.22 (0.42) 0.06 (0.25) 112.7 (102.5) 30.94 (10.38) 203 Untrained, unconstrained workers 40.82 (11.13) 0.44 (0.50) 0.32 (0.47) 0.02 (0.13) 11.27 (2.75) 843 (1203) 0.01 (0.12) 0.06 (0.23) 0.11 (0.31) 0.12 (0.32) 0.08 (0.27) 0.03 (0.16) 0.03 (0.18) 0.10 (0.30) 0.05 (0.22) 0.18 (0.38) 0.01 (0.11) 0.22 (0.42) 0.08 (0.27) 128.5 (120.0) 29.19 (11.63) 1282



Table A.2: Workers’ willingness to participate in training: marginal effects Full model “No force”-model “Force”-model ∂F/∂X ∂F/∂X ∂F/∂X age −0.002 −0.004∗∗ −0.000 female 0.036 0.004 0.017 children 0.014 −0.017 0.021 immigrant −0.163 −0.156∗∗∗ −0.119 years of schooling 0.043∗ 0.031∗ 0.028∗ firm size 0.004∗ 0.003∗ 0.002∗∗ agriculture −0.046 −0.038 −0.017 construction −0.155∗∗ −0.081 −0.124∗∗ industry reference trade −0.223∗ −0.120∗ −0.172∗ transport −0.112∗∗ −0.076 −0.080 horeca −0.001 0.023 −0.000 bank/insurance −0.032 0.042 −0.071 commerce −0.030 0.037 −0.047 education 0.061 0.120∗∗ 0.015 health 0.006 0.064 −0.021 culture −0.085 −0.044 −0.052 other −0.021 0.031 −0.045 temporary job −0.140∗ −0.105∗ −0.080∗∗∗ tenure −0.001∗ −0.000∗∗ −0.000∗ hours contract 0.007∗ 0.007∗ 0.003∗∗∗ Note: * Indicates significance at the 1%-level. ** Indicates significance at the 5%-level. *** Indicates significance at the 10%-level.
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Table A.3: Firms’ willingness to provide training: marginal effects Full model “No force”-model “Force”-model ∂F/∂X ∂F/∂X ∂F/∂X age −0.004∗∗ −0.004∗∗ −0.003∗ female −0.058 −0.031 −0.018 children −0.055∗∗∗ −0.045 −0.032 immigrant −0.123 −0.122 −0.137 years of schooling 0.013 0.019 0.024∗ firm size 0.003∗∗ 0.003∗ 0.003∗ agriculture 0.027 0.025 0.001 construction 0.020 −0.005 −0.037 industry reference trade −0.019 −0.043 −0.073 transport 0.005 −0.024 −0.045 horeca −0.026 −0.029 −0.009 bank/insurance 0.186∗∗ 0.163 0.115∗∗ commerce 0.105∗∗ 0.087 0.068 education 0.172∗ 0.168∗∗ 0.151∗ health 0.188∗ 0.149∗∗∗ 0.115∗ culture 0.100 0.053 0.008 other 0.096∗∗ 0.090 0.067∗∗∗ temporary job −0.071 −0.094∗∗∗ −0.096∗∗ tenure −0.000 −0.000 0.000∗∗∗ hours contract 0.005∗ 0.006∗ 0.006∗ Note: * Indicates significance at the 1%-level. ** Indicates significance at the 5%-level. *** Indicates significance at the 10%-level.
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