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Abstract We investigate how apprenticeship training affects the early career mobility and earning profiles of young apprentices in Germany. The heterogeneous quality and nature (whether general or firm-specific) of training across firms is expected to be reflected in post-apprenticeship mobility and earnings patterns of young workers. In this paper, we argue that a simple model of training and labour turnover can explain such patterns. Specifically, assuming that job changes are associated with a loss of accumulated firmspecific skills, the model predicts that although movers initially experience a productivity loss, their earnings grow at a faster rate than those of stayers. As job changes become more costly the longer a worker stays with the training firm, later movers experience a larger reduction in their earnings compared to direct movers. Estimated selectivity corrected earnings equations for movers and stayers, based on data from the GSOEP, support the predictions of the model and highlight important differences in earnings profiles and mobility patterns by apprenticeship firm size.



JEL Classification: J24, J31, J41, J62 Key Words: German Apprenticeship Training; Human Capital; Wages Acknowledgements: We thank participants at the 2001 EEEG Annual Conference, Leicester, UK, for helpful comments on an early draft of the paper. The paper has also benefited greatly by the constructive comments of an anonymous referee.



1



School of Economics, University of Nottingham, University Park, Nottingham, NG7 2RD, United Kingdom tel: 0115-8466108; e-mail: [email protected] 2 Department of Economics and Finance, Brunel University, Uxbridge, Middlesex, UB8 3PH, United Kingdom tel: 01895-203174; e-mail: [email protected]



1.



Introduction The German apprenticeship system has often being quoted as a virtuous example of youth



training that has been the cornerstone of the “high skill, high wages” equilibrium in the German labour market. A main feature of the system is that it offers a substantial component of general training by allowing apprentices to attend occupational schools that offer theoretical education based on a detailed and well-specified curriculum. State governments, employers’ associations and industrial chambers regulate the content and time structure of training, the successful completion of which is certified by central examinations that establish national standards.1 The success of the apprenticeship system, quite often attributed to a unique institutional framework, has been the subject of theoretical and empirical studies that focus on explaining why firms pay for what seems to be general training. Challenging Becker’s (1964) view that in competitive labour markets firms should not pay for general training, recent explanations focus on sources of wage compression in non-competitive labour markets that allow firms to recoup their investment in training.



Sources of wage



compression include asymmetric information about the quality of training and/or the ability of workers, the interaction between general and specific skills, mobility costs, and various institutional factors such as unions, minimum wages, and firing costs. 2 However, in the context of the unique institutional framework under which the apprenticeship system operates, some of these explanations may be less relevant.3 For example, certification of skills, sorting of apprentices based on ability, and information exchange between employers, chambers of commerce and state agencies, cast doubt on asymmetric information as a potential source of wage compression.4 Such explanations are based on the premise that apprenticeship training is transferable (general training in the Becker’s sense). If, however, a substantial component of apprenticeship training is firm-specific, then the “puzzle” as to why German firms sponsor such training is to a great extent resolved. In this case, both firms and workers will have incentives to share the cost of



training as long as the employment relationship is sufficient long to allow both parties to recoup their investment. 5 In this paper, we argue that a simple model of apprenticeship training and labour turnover suffices to explain the early career mobility and earnings patterns of young workers.6 Specifically, we assume that workers accumulate both general and firm-specific skills during training and by continuing working for their training firm after the completion of training. The non-transferability of the accumulated firm-specific skills imposes costs to workers who change employers. The model predicts that post-apprenticeship earnings profiles of stayers, those continuing working for their training firm, will be flatter than the earnings profiles of movers, those who change employers. Movers initially experience a reduction in productivity but then, they accumulate skills at a higher rate than that of stayers, so that the earnings gap between movers and stayers is eventually eliminated. As the loss of accumulated firm-specific skills is higher the longer a worker stays with the training firm, the earnings loss that immediate movers experience is expected to be smaller than that of later movers. Using data from the German Socio-Economic Panel (GSOEP), we test the predictions of the model by tracking the early career prospects of young apprentices. By estimating selectivity corrected earnings equations for stayers and movers, we find that indeed, consistent with the predictions of the model, movers experience an earnings loss. However, the earnings of movers tend to increase at a faster rate than that of stayers. Comparing direct and non-direct movers, we find that the earnings loss of direct movers is smaller, compared to the earnings loss of non-direct movers. This provides strong support for our claim that firms are willing to bear the costs of training because a substantial component of the acquired skills is firm-specific. The importance of apprenticeship firm size in affecting young workers’ future earnings is also supported by the empirical results.



Workers who were trained in large firms generally earn more than workers



trained in small firms. Given that large firms tend to provide their workers with relatively more
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general skills, the very fact that on average they pay higher wages implies that the cost of job separation is also higher. Finally, we find that laid-off workers tend to earn less than workers who left their training firm for other reasons and this effect seems to be stronger for immediate movers. In section 2, we present the model.



In section 3, we discuss the data and present a



preliminary descriptive analysis focusing on bivariate relationships.



In section 4, we present



econometric results on labour turnover and earnings profiles by apprenticeship firm size. In section 5, we conclude.



2.



The Model



Consider a multi-period discrete finite horizon model of the labour market; (t = -1, 0, 1, …T). Young, risk-neutral workers start their apprenticeship training, which lasts for one period, at t = -1. We normalise their pre-training level of skills at zero. At t = 0, upon completion of apprenticeship training, workers enter the labour market and decide whether to stay with the apprenticeship firm or to seek employment elsewhere. During their training workers acquire both general skills, zg, that are fully transferable to new jobs, and a mix of occupational and firm-specific skills, zf, where the proportion of the occupational skills is equal to γ.7 Occupational skills are only transferable when a job change8 does not imply an occupational change. The remaining (1-γ)zf are firm-specific skills that are not transferable. By remaining with the same firm, workers improve their skills through the acquisition of both occupational and firm-specific skills. If the accumulation of occupational and firm-specific skills increases with tenure, but at a decreasing rate, then the level of skills accumulated by a worker who stayed with the apprenticeship firm (stayer) for t periods will be: t



z st = z g + z f + βz f + β 2 z f + ... + β t z f = z g + z f ∑ β i i =0



where 0 < β < 1 captures the rate of accumulation of skills.
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(1)



If a worker, after τ periods, moves to another firm but his occupation remains unchanged his τ



level of transferable skills will be equal to: z g + γz f ∑ β i . Every successive period the worker will i =o



keep accumulating both occupational skills and new firm specific skills. Her accumulated skills after t periods (t≥τ) will be equal to: t



z mt = z g + γz f ∑ β i + (1 − γ ) z f + (1 − γ ) βz f + ...(1 − γ ) β t −τ −1 z f = i =0



t



t −τ −1



t −τ −1



i =o



i =0



i =0



z g + γz f ∑ β i + (1 − γ ) z f



∑ β i = zg + z f



∑ β i + γz f



t



∑τ β



i



(2)



i =t −



Notice that the above formulation implies that firm-specific skills are acquired at a higher rate when individuals start to work in a new firm than if they stayed with the previous firm. Comparing the accumulated skills of a stayer and a mover after t periods from their apprenticeship training we find that: z st − z mt = (1 − γ ) z f



t



∑τ β



i



>0



(3)



i =t −



i.e. there is some loss of skills associated with a job change because of the non-transferability of firm-specific skills. However, comparing the corresponding growth rates we find that: z st +1 − z st = z f β t +1 < γz f β t +1 + (1 − γ ) z f β t −τ = z mt +1 − z mt



(4)



The reason that the growth rate of skills is higher after a job change is that firm-specific skills accumulate faster after a job change.



Job Changes and Tenure Intuitively we would expect that if the loss of job-specific skills associated with late in the career job changes is higher than the corresponding loss from earlier job changes that the likelihood of a job change will decrease with tenure. In this section, we formalise this intuition within a simple jobturnover framework.9 We suppose that while wages are related to productivity (skills), there is some 4



variability in cross-firm wages due to local effects or other exogenous reasons. We also assume that the wage that a worker receives at firm j is proportional to productivity, with the factor of proportionality ktj following a random walk.10 Job mobility is associated with mobility costs, µ, −



which are randomly drawn from a distribution with density f on the interval [ µ , µ ] . −



Workers change jobs for a number of reasons. For the purpose of our analysis, we are going to separate them into three groups. The first group concerns workers who find jobs with firms that are paying higher salaries, the second group includes workers who leave for exogenous reasons and the third group comprises of laid-off workers. For workers in the first group, their decision to change employers at t = 0 (upon completion of apprenticeship training) is based on a comparison between the expected earnings by remaining with the current employer and the expected earnings by changing employer.11 If the worker stays with the apprenticeship firm, her expected lifetime income, Vs, will be: T n   Vs = k 0 s (T + 1) z g + z f ∑∑ β i  n =0 i =0  



(5)



while if she moves to a new job her expected lifetime income, Vq, will be: T   T −1 n  Vq = k 0 q (T + 1) z g + z f ∑∑ β i + γ ∑ β i  − µ i =0  n =0 i =o  



(6)



where k0s and k0q denote the factors of proportionality for stayers and movers respectively. Taken together, equations (5) and (6) imply that a worker will leave the apprenticeship firm when T −1 n T   (k 0 q − k 0 s ) (T + 1) z g + z f ∑∑ β i  − (k 0 s − γk 0 q ) z f ∑ β i > µ n =0 i =o i =0  



(7)



that is, when the earnings differential between the new and the current employer is sufficiently large to compensate for mobility costs. The second part of the left-hand side captures the loss of firmspecific skills.
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Next, we consider the more general case where the worker considers a job change after she has remained for τ periods with the training firm. The worker’s expected income from remaining with the training firm is:12 T n   Vsτ = kτs (T − τ + 1) z g + z f ∑∑ β i  n =τ i = 0  



(8)



If the worker changes employers at t = τ, her expected income will be: T −τ −1 n   T n  Vqτ = kτq (T − τ + 1) z g + z f γ ∑∑ β i + (1 − γ ) ∑ ∑ β i  − µ n =o i =0  n =τ i =o  



(9)



where the first double summation corresponds to occupational skills while the second double summation corresponds to firm-specific skills. Therefore, if T n T −τ −1 n T n   (kτq − kτs )(T − τ + 1) z g + z f γ (kτq − kτs )∑∑ β i + (1 − γ )(kτq ∑ ∑ β i − kτs ∑∑ β i ) > µ n =τ i = 0 n =0 i =0 n =τ i = 0  



(10) then the worker will change jobs. Wages at the new employer must be sufficiently high to cover not only the mobility costs but also the loss of firm-specific skills accumulated with the previous employer (captured by the difference of the last two double summations). For our purposes, we would like to know how the left-hand side of equation (10) varies with τ, the time of a potential job change. In other words, given similar distributions across periods of both wages and mobility costs, we are interested in making predictions about the relationship between variations in the likelihood of changing jobs and variations in job tenure. If we subtract the left-hand side of (10) from the same expression carried forward by one period, i.e. τ+1, we get the following expression: τ τ   t −τ −1  − (kτq − kτs ) z g − z f γ (kτq − kτs )∑ β i + (1 − γ )kτs ∑ β i −kτs ∑ β i  i =o i =0  i =0  



The first term and the first term in the brackets are negative (for kτq>kτs). These terms reflect the fact that when the job change occurs one period later then there is less time left to enjoy the benefits of
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higher wages. These two terms capture the effects of training on general and occupational skills. The last term in the brackets shows two effects related to the loss of firm-specific skills. There is a negative effect because the loss of skills is higher for later job changes and a positive effect that reflects again the fact that for later job changes there is less time left to suffer from these losses. In the context of German apprenticeships τ is small relatively to T because we focus on the behaviour of workers early in their careers. This implies that the last effect is also negative and therefore the likelihood of a job change decreases with tenure. Notice that this is also true for those workers that change jobs for exogenous reasons (the second group). These workers might have to change jobs even if they do not get higher offers which implies that they suffer even more from late job changes. For the last group of workers, those laid-off, we would expect that some of them lose their jobs because of a bad match and others for reasons related to firm performance. As long as there is a higher likelihood that a bad match will be discovered earlier rather than later and that firms prefer to lay-off younger workers first we would also expect that the probability of a layoff decreases with tenure. For the last two groups the income losses might be even higher if a job change also implies an occupational change.



Post-apprenticeship Wage Profiles and Tenure



In this section, we compare the post-apprenticeship wage profiles between the three groups of workers mentioned above. Inequality (3) shows that after a job change workers suffer a loss associated with firm-specific skills. However, as inequality (4) suggests, after a job change a worker accumulates new firm-specific skills at a faster rate. For those workers who change jobs because they move to firms that pay higher wages, their initial wages at their new employer can be either lower or higher than those they would receive had they stayed with their old employer. The reason is that although they suffer a loss in productivity they receive higher compensation. Even if their initial wages are lower, they might be willing to change jobs because their skills will grow faster. In
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contrast, for those workers who change jobs for exogenous reasons we would expect on average lower initial wages at the new job (assuming that on average they find jobs that pay similar wages for the same level of skills as their previous employer). Nevertheless, their wages would also grow faster than the wages of stayers. The predictions are qualitatively similar for those workers who also change occupations. However, in the latter case the initial wage losses would be even higher because in addition to firm-specific skills these workers also lose their occupational skills. Finally, laid-off workers would suffer even higher losses especially because they might have to move to smaller firms where worker productivity is on average lower. Of course, this would also imply that smaller firms pay lower wages to all their workers. 3.



Data and descriptive analysis



Data



To test the predictions of the model regarding post-apprenticeship earnings, employment status and labour turnover patterns of German apprentices, we use seventeen waves of the German Socio-Economic Panel 1984-2000 (GSOEP).13 The panel nature of the GSOEP allows us to observe whether young workers successfully completed apprenticeship training during the sample period and to study their early career mobility and earnings prospects. In addition, the GSOEP provides information on apprentices’ educational qualifications, their salary during training and information on the size and industry of the apprenticeship firm, thus making the GSOEP particularly suitable for the purpose at hand.14 Using only information on German nationals from the West-German sub-sample of the GSOEP and excluding observations for which information on key variables is missing, we observe 836 workers who successfully completed an apprenticeship during the period 1984-2000. Following those workers after the completion of training, we obtain an unbalanced panel of 5102 person-year observations that forms the basis for the empirical analysis that follows.
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Descriptive analysis



Apprentices in our sample were on average 21 years of age with an average monthly salary of DM863 during the last year of training, which is roughly equal to 30 per cent of the average wage of an unskilled worker. The majority of workers entered an apprenticeship scheme after completing secondary school education. In particular, about 38.4 per cent of apprentices had a secondary school degree, 38.1 per cent had a non-class secondary degree, 10.6 per cent had completed high school and 4.3 per cent had a technical school degree. Only a small proportion of workers started an apprenticeship with no degree. Among all workers who successfully completed training in our sample period, 53.9 per cent were men, 28.2 per cent were married and most of them did their apprenticeship in firms with less than 20 employees (about 39.2 per cent). About 25 per cent of workers did apprenticeship training in firms with 20 to 200 employees, 17 per cent in firms with 200 to 2000 employees and about 19 per cent in very large firms (with more than 2000 employees).15 Evidence suggests that there is a direct link between the size of apprenticeship firm, the overall quality of the apprenticeship training and to what extent such training is general or firmspecific (see for example, Harhoff and Kane, 1997; Winkelmann, 1996a).



Therefore, one would



expect that apprenticeship firm size, as a proxy for the quality and nature of training, could explain observed differences in post-apprenticeship labour market outcomes for workers who successfully completed their training. Following workers for a period up to six years after training was completed, Table 1 summarises their employment status by apprenticeship firm size. As the last three columns of Table 1 show, immediately upon completion of their training, 70.2 per cent of apprentices (587 out of 836 workers who completed apprenticeship training during the sample period) were in full-time employment. About 10.9 per cent were unemployed and 7.7 per cent were out-of-the labour force, while the remaining 11.2 per cent did military service, took maternity leave, found part-time employment or continued vocational training.16 Over a period of six years after the completion of
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training, the proportion of those in full-time employment remains relatively stable, but the proportion of unemployed declines overtime to reach a rate of about 2.6 per cent. In contrast, the proportion of workers out-of-the labour force increases to about 12.7 per cent. As Table 1 suggests, the size of apprenticeship firm is an important factor for apprentices’ employment status, at least for the initial period after the completion of training. For example, the proportion of workers in full-time employment is substantially higher for those who were trained in large firms (75.3 per cent) than those trained in very small firms (65.4 per cent). Similarly, unemployment rates tend to be higher for trainees in smaller rather than larger training firms. Such differences by apprenticeship firm size are also highlighted in Winkelmann (1996a) who provides evidence showing that apprentices who were trained in large firms had a smoother transition to employment than other apprentices. However, it is also noticeable that in the six-year period after the completion of training, the proportion of individuals who report as being out-of-the labour force is generally higher among those who were trained in larger firms. This is partly explained by the higher proportion among trainees in large firms who later pursue higher degrees and participate in further training schemes.17 Upon completion of training, a large proportion among those workers in full-time, salaried employment continued working for their training firm. As the last two columns of Table 2 show, among all workers who completed training and were in full-time employment, 63.4 per cent stayed with their training firm.



However, the proportion of stayers varies according to the size of



apprenticeship firm, from 66.5 per cent in very small firms (< 20 employees) to 60.5 per cent in large firms (> 2000 employees), at least immediately after the completion of training. As Table 2 also suggests, most apprentices change jobs immediately upon completion of their training, with the proportion of those who change jobs declining with post-apprenticeship tenure and stabilising around five to six years after the completion of apprenticeship training.



Six years after the



completion of training, about 75 per cent of those who completed apprenticeships were working for
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another firm. This evidence is broadly consistent with the evidence in Winkelmann (1996a) and Harhoff and Kane (1997) showing that about 70 per cent of apprentices left their training firm within a five-year period. In particular, Harhoff and Kane (1997) find that departure rates are higher in firms in the crafts sector (usually small firms) than firms in the industrial sector (usually large firms). Although, the numbers in Table 2 point to the direction that within a six-year period departure rates are slightly higher in very small firms, there is no strong evidence that such rates differ substantially by firm size. Regarding post-apprenticeship earnings, Table 3 suggests that there is a positive correlation between average earnings and the size of the apprenticeship firm.18 In the first year after the completion of training, workers trained in larger firms tend to earn more, on average, than workers trained in smaller firms. Such a positive link between earnings and training firm size generally persists for the six-year period after the completion of training. Noticeable differences also exist between the earnings of those workers who continue working for their training firm (stayers) and workers who change employers (movers).19 As the last two columns of Table 3 show, although, on average, initially movers tend to earn less than stayers, movers experience a faster wage growth than stayers. This results in movers’ monthly earnings to overtake those of stayers in about three years after the completion of training, suggesting that post-apprenticeship earnings profiles for movers tend to be steeper than those of stayers. A similar picture emerges form the comparison of stayers’ and movers’ earnings by apprenticeship firm size. Movers who were trained in large firms initially earn less than stayers but they catch up in about four years, while movers in medium and small firms catch up in three and two years respectively. In the case of very small firms movers generally tend to earn more than stayers.



4.



Econometric analysis
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Although the above descriptive evidence highlights differences in post-apprenticeship earnings profiles of German workers, uncovering the factors that influence trainees’ future earnings requires multivariate analysis. To this end, we estimate Mincer type earnings equations for stayers and movers, controlling for apprentices’ and apprenticeship firms’ characteristics.



As the



descriptive evidence above suggests, post-apprenticeship earnings could be influenced by a nonrandom selection into full-time employment and being a stayer or a mover. Therefore, to account for such possible selection bias, we estimate selectivity corrected earnings equations into two steps. In the first step, we use a bivariate probit selection model for the probability that a worker is a fulltime, salaried employee and the probability that a worker is a mover.20 Bivariate probit estimates are used to create selectivity corrected terms that enter as additional regressors in the earnings equations estimated in step two.21 It is worth noting here that this estimation method does not take the panel nature of the data explicitly into account.



As a robustness check, we followed



Winkelmann (1996b) and estimated random effects wage equations separately for stayers and movers. The results regarding the main variables of interest are very similar to the results based on the bivariate probit selection model described above.22 The results of this estimation are shown in Tables 4 and 5. Table 4 shows the results of the bivariate probit selection model, while Table 5 shows the selectivity corrected earnings equations for stayers and movers. Briefly discussing the results in Table 4, the estimated coefficient RHO attracting a positive and statistically significant value, indicates that the two decisions, being a mover and a full-time employee, are correlated. In other words, the estimated coefficient RHO suggests that workers who have unobserved characteristics that increase their probability of working as full-time employees are also more likely to be working for a firm other than the training firm (being movers). Turning attention to other controls, the results suggest that being male, notlimited by health, and holding secondary or technical school degree prior to apprenticeship training increases the probability of full-time employment after training is completed.



12



Workers who



complete apprenticeship training holding a high school degree are less likely to be in full-time employment, as a large proportion of those workers pursue university education after apprenticeship training is completed. A higher salary during apprenticeship training, signalling training of higher quality, increases the probability of full-time employment. The probability of full-time employment also increases with experience (years after apprenticeship training is completed). Finally, workers who completed training in firms with less than 20 employees are less likely to be in full-time employment. Regarding the probability of working for a firm other than the training firm, the results in Table 4 show that such a probability is higher for men than women and that increases with experience. In contrast, a higher apprenticeship salary makes it more likely for a worker to be working for the training firm. As expected, marriage and children seem to deter mobility. There is no statistically significant evidence that apprenticeship firm size makes a difference in the propensity of workers to be movers. Table 5 presents selectivity corrected estimates of earnings equations, separately for stayers and movers.23



The results show that, on average, men generally earn more than women,



irrespective of whether they are working for their training or another firm. However, the magnitude of the estimated coefficients suggests that, ceteris paribus, the returns to changing employers are higher for men rather than women, a finding that seems to be supported by the results of reestimating the model using separate samples for men and women (see Appendix C).24 The size of the apprenticeship firm also has a significant effect on post-apprenticeship earnings. Workers who completed their training in large firms tend to earn more and a comparison of the estimated coefficients (0.096 vs. 0.055) suggests that stayers tend to fare better than movers. The opposite is true for workers trained in very small firms who seem to experience a statistically significant decline in their earnings when they change employers. Although, the earnings of stayers in very small firms tend to be lower than the corresponding earnings of stayers in other apprenticeship firms, the effect is not statistically significant. Those workers who left their previous
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firm because of a layoff (instead of quitting or because of other reasons) experience a significant drop in their earnings. Focusing on potential differences in the earnings profiles of stayers and movers, the results suggest that movers’ earnings profiles are steeper than those of stayers. Although upon completion of training, movers earn less than stayers (as the constant term suggests), the estimated coefficients on experience suggest that their earnings grow with experience at a higher rate than those of stayers. Previous empirical studies tend to find that movers generally tend to earn more than stayers (see for example Harhoff and Kane, 1997), thus casting doubt on the view that apprenticeship training has a firm-specific component. If, for example, apprenticeship training is mostly firm-specific, then one would expect movers to earn less than stayers, as movers would lose their specific human capital by changing employers. However, Werwatz (1996) finds that although movers tend to generally earn more than stayers, immediate and early movers earn considerably less than stayers do, even when excluding apprentices who were laid-off.25 Distinguishing between immediate and other early movers and controlling for the size of training firm, Euwals (1997) finds that immediate movers earn less than other early movers and stayers. The fact that immediate movers earn less than stayers could be explained by the negative signal that immediate movers may have not been offered a job with the training firm, an argument that does not explain why other early movers also earn less than stayers. In Table 6, we re-estimate earnings equations by distinguishing between direct and nondirect movers.26 Direct movers are those who left their apprenticeship firm immediately after they completed their training whilst non-direct movers are those workers who left their training firm sometime after the first year after the completion of training. A comparison of columns 1 and 2 suggests that although direct movers experience an initial drop in their earnings, their earnings profiles are similar to those of stayers (same slope). However, a comparison of columns 3 and 4 highlights two important points. First, compared to what stayers would earn a year after the
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completion of training, non-direct movers tend to experience a larger drop in earnings. Second, the earnings profiles of non-direct movers are significantly steeper than the earnings profiles of stayers. These findings are consistent with the view that labour turnover is more costly the longer workers stay with their current firm due to the loss of accumulated firm-specific skills. But on the positive side, as our theoretical model predicts, these workers will tend to accumulate skills in the new employer at a faster rate than stayers. It is also noteworthy that layoffs tend to be more damaging in terms of workers’ earnings when they occur immediately upon completion of training rather than later. A possible explanation is that the adverse signalling effect is stronger when workers are laidoff immediately after training rather than been allowed to work for the training firm for a year after training is completed.



6.



Concluding Comments



There is a general consensus, both in the academic literature and among policy makers, that the German apprenticeship system has been an example of youth training that deserves a closer investigation, so the reasons behind its success are better understood. The success of the system, both in terms of its popularity among firms and workers alike and in terms of facilitating a smoother transition of young workers from school to work, has been somewhat puzzling. Contrary to the predictions of standard human capital theory, it seems that German firms voluntarily sponsor the general training of their workers. Recent theoretical work has offered credible explanations of why German firms may pay for general training, that are based on various sources of wage compression in non-competitive labour markets. Others attribute the success of the apprenticeship system primarily to the existence of unique institutions that have removed most of the obstacles, such as poaching externalities, for firms to participate and share the cost of general training. However, the puzzle behind the success of the German apprenticeship system is easily resolved when the assumption that such training is mostly general is relaxed. If a substantial
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component of apprenticeship training involves the acquisition of firm-specific skills, then both workers and firms have strong incentives to participate and share the cost of such training. Indeed, recent work points to the direction that it is an oversimplification to assume that apprenticeship training is mostly general.



There is mounting evidence that, although training is mostly



occupational, thus transferable within broad occupational groups, it also offers workers considerable firm-specific skills.



More importantly, recent work has acknowledged the



heterogeneous nature and quality of apprenticeship training across different training firms and such heterogeneity is reflected in differences in workers’ post-apprenticeship earnings and labour mobility patterns. In this paper, we have offered additional empirical evidence on how apprenticeship training affects the post-apprenticeship labour market prospects of young workers in Germany.



Our



evidence highlights important differences in the earnings and mobility patterns of young apprentices that are consistent with the view that the quality and nature of training varies substantially across firms. We are able to explain such differences by using a simple model of training and labour turnover, which offers a fresh perspective at how apprenticeship training affects the earnings and mobility patterns of young German apprentices. Our empirical evidence suggests that those firms that provide workers with general skills (mainly large firms) they also pay higher wages and in addition they offer their workers with substantial firm-specific training. Both of these factors increase considerably the opportunity cost of job changes, thus providing the incentives to firms to incur the cost of training.
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NOTES 1. 2. 3.



4. 5.



6. 7.



8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18.



See Steedman (1993) and Soskice (1994) for a description of the German apprenticeship system. For a review of recent theoretical work on why firms pay for general training see Acemoglu and Pischke (1999). For example, using GSOEP data, Clark (2000) provides evidence against the asymmetric information hypothesis and in favour of the mobility costs hypothesis as explanations of why German firms sponsor apprenticeship training. More recently, Beckmann (2002) examines the determinants of firm-sponsored apprenticeship training using German firm-level data. According to Culpepper (1999), such institutional arrangements are crucial for the success of the German apprenticeship system. Culpepper takes this view a step further to argue that a weakening of institutions imposes one of the main threats to the high skill equilibrium in Germany. Recent studies have attempted to shed light on the debate about whether apprenticeship training is general or firmspecific with rather mixed results. Using data from the German Socio-economic Panel, Clark (2001) finds that apprenticeship training is transferable within a broad vocational field (e.g. 1-digit occupational group). To examine to what extent apprenticeship training is general or firm-specific, Werwatz (1996) compares the post-apprenticeship earnings of movers (workers who work for a firm other than their training firm) and stayers (workers who continue working for their training firm). Although his results generally show that movers earn more than stayers, immediate and early movers do experience a reduction in earnings compared to stayers. However, the wage gap between immediate movers and stayers, although still negative, seems to be smaller when restricting the sample to include only movers who quit their jobs (excluding laid-off workers). Focusing only on quitters, Werwatz’s (1996) results show that workers trained in industrial firms experience a significant loss of earnings if they quit their training firm, in contrast to workers trained in crafts firms who experience a significant gain. Controlling for the size of the apprenticeship firm and making the distinction between immediate and other early movers, Euwals (1997) also finds that immediate movers earn less than later movers and stayers. Differences in the nature of training (whether general or specific) and the overall quality of such training by firm size are also highlighted by Harhoff and Kane (1997) and Winkelmann (1996). Both studies tend to agree that apprenticeship training is of higher quality in large industrial firms rather than small firms in the crafts sector, documented by observed differences in post-apprenticeship earnings and mobility. Differences in the quality of training are reflected in differences in the net costs of apprenticeship training between firms in the crafts sector - usually small firms, and firms in the industrial sector - mostly large firms (see Harhoff and Kane, 1997). Our model is in the same spirit of the models of Borjas and Rosen (1980) and Willis and Rosen (1979). For completeness, in our theoretical model we distinguish between occupational skills and firm-specific skills. However, in our empirical estimations we do not make that distinction. This implies that what we test is a weaker version of our model, nevertheless, the empirical estimates are consistent with our theoretical predictions. The relationship between occupational skills and training has been empirically explored in Clark (2001) and Werwatz (2003). Throughout the paper, we use the terms “employer change” and “job change” interchangeably. Unfortunately, some of the derivations are tedious, however, the intuition is straightforward. This simplifies the derivation of expected lifetime income because today’s wages are the best predictors of future wages; i.e. observed wage differentials are expected to be permanent. Later we will examine the more general case where a worker considers a job change later in his/her career. For simplicity, we have ignored potential income gains from future job moves. For a description of the GSOEP data see Burkhauser et al. (2001). As also noted by Winkelman (1996), one of the main drawbacks of the GSOEP is that wages are reported annually and not monthly. Thus, wages used in our analysis refer to the average wage during the first and each subsequent year after completion of training. Sample means for all variables are in Appendix A. The relatively high unemployment rate in the first year after training was completed can be attributed partly to institutional arrangements that allow apprentices to claim unemployment assistance equal to their apprenticeship wage. As Winkelmann (1996) points out, among those who intent to do an apprenticeship, 39 per cent also intent to acquire a university degree. As in the remaining of the empirical analysis, earnings are measured as real gross monthly salary (deflated using the German CPI).
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19. Movers are defined as those workers whose first job after apprenticeship was with a firm other than their training firm, irrespective of whether the move occurred immediately upon completion of training or at a later stage of their career. 20. The definition of a full-time worker excludes the self-employed. As above, a mover is defined as someone whose first job is with a firm other than the training firm irrespective of the timing of the move (including both direct and non-direct movers). Later in the empirical section, we distinguish between direct and non-direct movers. 21. For a discussion of the bivariate selection model (and other multiple selectivity criteria models) see Maddala (1983). The bivariate probit selection model (and the standard errors) was estimated using LIMDEP 7.0, which adopts a two-step estimation procedure. Other examples of studies using two-step estimation methods for the bivariate selection model include Goux and Maurin (2000) and Fraker and Moffitt (1988) among others. Reize (2001) proposes a FIML estimator instead. 22. Following Winkelman (1996b), we prefer the random effects model on apriori grounds given that our main focus is on assessing the effect of time invariant variables on post-apprenticeship earnings. The results of the random effects panel models can be found in Appendix D. 23. These results are robust to attrition. In Appendix B, we present the results of re-estimating earnings functions for stayers and movers after excluding those who dropped out of the sample. As the results in Appendix B suggest, controlling for attrition in this way does not alter the estimated coefficients in Table 5 significantly. 24. Although Appendix C highlights some potential gender differences in post-apprenticeship earnings profiles, throughout the empirical analysis we focus on the results based on the pooled sample of males and females. Besides the fact that a more detailed investigation of gender differences is beyond the scope of the present paper, such a detailed investigation runs into the problem of small cell sizes when we further distinguish between direct and non-direct movers in our empirical analysis. 25. In Werwatz’s (1996) study, the mover-stayer wage differential becomes smaller when laid-off workers are excluded, but nevertheless negative for at least the first year after training is completed. 26. As pointed earlier, performing separate analyses for men and women runs into the problem of small cell sizes.
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Table 1: Post-apprenticeship employment status



Size of Apprenticeship Firm __________________________________________________________________________ Year after apprent. (t=0 year appr. completed)



Very Small



Small



Medium



Large



(< 20 employees)



(20-200 employees)



(200-2000 employees)



(>2000 employees)



________________



________________



________________



________________



_____________



FT %



UN %



OLF %



FT %



UN %



OLF %



FT %



UN %



OLF %



FT %



UN %



OLF %



FT %



UN %



OLF %



0



65.4



13.9



9.0



70.9



11.8



6.4



74.2



7.3



7.9



75.3



7.0



6.3



70.2



10.9



7.7



1



70.6



6.8



9.1



76.4



6.0



9.9



72.2



3.8



9.0



70.8



2.2



9.5



72.3



5.2



9.4



2



73.5



5.8



9.2



76.4



2.5



8.7



72.2



5.2



12.2



70.6



4.0



14.3



73.4



4.5



10.6



3



70.9



4.8



9.1



74.5



4.1



9.7



73.1



3.8



12.5



71.9



1.8



17.5



72.3



3.9



11.5



4



72.1



3.5



10.9



74.8



3.9



7.9



72.2



2.2



16.7



71.6



1.5



16.7



72.7



2.7



12.3



5



70.9



2.3



11.6



74.6



1.8



10.5



64.2



3.7



14.8



69.3



3.4



15.9



70.3



2.6



12.7



All Apprentices



Table 2: The proportion of stayers after completion of apprenticeship Size of Apprenticeship Firm _____________________________________________________________ Year after apprenticeship (t=0 year appr. completed)



Very Small



Small



Medium



(20-200 employees)



(200-2000 employees)



Large (>2000 employees)



All Apprentices



( 
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