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Executive Summary 

A firm's decision to engage in apprenticeship training is to a large extent determined by the 

cost-benefit ratio of such an investment compared to other alternatives of securing skilled 

workers. Empirical evidence shows that in a well-functioning apprenticeship training system, 

a large share of training firms can recoup their training investments by the end of the training 

period. As training firms often succeed in retaining the most suitable apprentices, offering 

apprenticeships is an attractive strategy to recruit their future skilled work force. In addition – 

as long as skills are standardised and nationally certified – those apprentices leaving the 

training firm after graduation ensure that other firms can recruit a sufficient number of skilled 

workers from the labour market. Firms themselves can influence the cost-benefit ratio of 

training to some extent, but an equally important or even bigger part of this ratio is 

determined by public policy: the educational system, training regulations and labour market 

institutions. To assess the efficacy and efficiency of such framework conditions in regard to 

the apprenticeship training system, their impact on the cost-benefit ratio of training for firms 

needs to be assessed ex ante as well as ex post. Unfortunately, so far only two countries 

(Germany and Switzerland) provide representative and periodic data on the costs and benefits 

of apprenticeship training that are suitable for such an analysis. Given the importance of 

adequate data to guide public policy, there is first of all a need for a stronger investment in 

data collection and data analyses.     

 

                                                           
1
 E-mail: stefan.wolter@vwi.unibe.ch. This report was written at the request of the DG EAC of the EU. Opinions 

expressed in this report are those of the author alone and do not necessarily represent the point of view of the 

European Commission. 
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Executive Summary (GERMAN) 

Die Entscheidung einer Unternehmung Lernende auszubilden hängt zu einem großen Teil 

vom relativen Kosten-Nutzen-Verhältnis einer solchen Ausbildung im Vergleich zur 

Rekrutierung von Fachkräften auf dem Arbeitsmarkt ab. Es gibt empirische Evidenz, die 

zeigt, dass in einem wohl funktionierenden System der Lehrlingsausbildung ein großer Teil 

der ausbildenden Firmen ihre Ausbildungsinvestitionen am Ende der Lehrzeit durch Erträge 

gedeckt hat. Da die ausbildenden Firmen zusätzlich die Möglichkeit haben die talentiertesten 

Lernenden im Betrieb zu halten, handelt es sich bei der Lehrlingsausbildung um eine 

attraktive Strategie zur Sicherung des Fachkräftenachwuchses. Zudem bilden die Lernenden, 

die den Lehrbetrieb nach der Ausbildung verlassen – unter der Voraussetzung, dass die 

Ausbildungsabschlüsse standardisiert und national zertifiziert sind – auch für andere Firmen 

die Möglichkeit zu einer genügenden Zahl von gut ausgebildeten Fachkräften zu kommen. 

Firmen können das Kosten-Nutzen-Verhältnis der Lehrlingsausbildung zu einem gewissen 

Teil selber beeinflussen, aber ein gleich hoher, wenn nicht ein größerer Anteil dieses 

Verhältnisses wird durch politische Entscheidungen beeinflusst: das Bildungssystem, 

Ausbildungsvorschriften und Arbeitsmarktregulierungen. Um die Effektivität und Effizienz 

solcher Rahmenbedingungen für die Lehrlingsausbildung beurteilen zu können, müsste man 

die Kosten-Nutzen-Verhältnisse für Ausbildungsfirmen sowohl vor als auch nach einer 

Änderung solcher Rahmenbedingungen messen. Leider verfügen derzeit nur gerade zwei 

Länder (Deutschland und die Schweiz) über repräsentative und regelmäßige Erhebungen zu 

den Kosten und Nutzen der Lehrlingsausbildung aus der Sicht der Firmen, die für solche 

Analysen tauglich sind. Angesichts der Bedeutung adäquater Daten für die Politikberatung 

besteht deshalb derzeit ein großer Bedarf für deutlich höhere Investitionen in die 

Datenbeschaffung und -analyse.     
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Executive Summary (FRENCH) 

La décision d’une entreprise de s’engager dans la formation des apprentis dépend largement 

du rapport coûts - bénéfices d’un tel investissement comparé au recrutement de personnel 

qualifié sur le marché du travail. L’évidence empirique montre que dans un système de la 

formation des apprentis qui fonctionne bien, une grande partie des entreprises qui forment des 

apprentis réussissent à récupérer leurs investissements dans la formation à la fin de 

l’apprentissage. Vu que, en plus, ces entreprises ont la possibilité de retenir les apprentis les 

plus doués, le fait d’offrir des places d’apprentissage est une stratégie intéressante afin 

d’assurer la relève de personnel qualifié. En outre, les apprentis qui quittent leurs entreprises 

d’apprentissage après leur formation – à condition que les qualifications professionnelles 

soient standardisées et certifiées au niveau national – permettent aux autres firmes d’avoir 

accès à un nombre suffisant de professionnels qualifiés. En partie, les entreprises peuvent 

influencer le rapport coûts – bénéfices de la formation des apprentis elles-mêmes, toutefois 

une partie égale ou même plus importante de ce rapport est déterminée par des décisions 

politiques : le système éducatif, les règlements d’apprentissage et les institutions du marché 

du travail. Pour savoir évaluer l’efficacité et l’efficience de ces conditions générales, il est 

indispensable de mesurer l’impact sur le rapport coûts – bénéfices des entreprises formatrices 

avant et après une modification de ces conditions générales. Malheureusement il n’existe que 

deux pays actuellement (l’Allemagne et la Suisse) qui disposent de données représentatives et 

périodiques concernant les coûts et les bénéfices de la formation des apprentis du point de vue 

des entreprises appropriées à de telles analyses. Face à l’importance de données adéquates 

pour conseiller les discussions politiques, il existe clairement un besoin réel d’augmenter les 

investissements dans la collecte et l’analyse de données.  
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1. Introduction 

Apprenticeship training comes in many different forms. In Europe, many countries have a 

type of apprenticeship programme that combines education in school and in the workplace. 

While a portion of apprenticeship models are predominantly school-based and only feature 

short work placements, other models require apprentices to spend up to 80 per cent of their 

time with the training firm.
2
  

Obviously, a firm’s costs associated with the training provided in the workplace not only 

increase with the length of the work placement but also with the intensity of the training 

provided during the work placement (as defined by training regulations). While a firm may 

find it less costly to provide firm-specific skills that can be learned on the job without much 

interruption of the production process, teaching apprentices more general skills may be more 

costly. Nonetheless, depending on the duration of an apprenticeship, firms may well benefit 

from an increased skill level on the part of their apprentices because it raises their productivity 

toward the end of the training period.  

However, apprentices typically also receive pay that (partially) compensates for their 

productive contribution. Consequently, the pay structure within firms and imposed minimum 

wages for apprentices are highly important when calculating the costs and benefits to a firm 

from training apprentices. Although high apprentice pay makes an apprenticeship more 

attractive for youth than school-based education (because it lowers the opportunity costs of 

acquiring education), high apprentice pay lowers a firm’s incentives to provide high quality 

training that goes beyond providing merely the firm-specific skills necessary to perform work 

within the firm. Accepting low apprentice pay may still be an attractive way for young people 

to finance their education, as long as training regulations are defined such that apprenticeship 

training provides sufficient general skills that are nationally certified and therefore valued by 

many other firms. Put differently, as long as apprenticeship training results in a sufficiently 

high rate of return to education, low apprentice pay may serve as an efficient device to 

privately finance education, rather than serving as an indicator of apprentice exploitation. 

                                                           
2
 See also OECD (2010). Some programmes operating under the title of apprenticeship are work-based only (see, 

e.g., Ryan 2011). These “on-the-job” training programmes are primarily firm-specific, non-standardised forms of 

training or labour market programmes for the unemployed and will not be considered in this paper.   



5 

 

Thus, depending on where most of the training takes place (in the firm or at school) and the 

extent to which apprentices are reimbursed for the value of their productive work, the 

financing scheme for a particular apprenticeship system varies accordingly. In a number of 

European countries with apprenticeship systems, the expenses related to apprenticeship 

training are borne entirely by the government, or similarly, governments reimburse firms for 

their expenses during the time that apprentices are in work placements.
3
 In other countries, 

particularly when apprentices spend more time in work placements, the private sector makes 

substantial investments in apprenticeship training but also expects corresponding returns on 

its investments. In the parts of this paper where we will illustrate our arguments with 

empirical data, we have to heavily rely on data collected in Germany and Switzerland for the 

simple reason that representative data on the costs and benefits of apprenticeship only exist 

for these two countries.
4
   

In the remainder of this report, we will discuss the different components of training costs and 

what types of training benefits a firm can expect, taking into account important external 

factors that influence the profitability of apprenticeship training and thereby also considering 

a firm’s training strategy and behaviour. 

 

                                                           
3
 As for other forms of education, the expectation that vocational education and training will also lead to positive 

externalities for the society as a whole, or reduce negative externalities that arise from low levels of education, 

provides a rationale for public co-financing of education (see e.g. CEDEFOP 2013). Public financing may 

include subsidizing a firm’s training investments or the public provision of vocational schooling. In either case, 

the public financing reduces a firm’s training costs, making a firm’s training provision more profitable and thus 

also more attractive.  
4 

In 2011, the OECD published results from a survey on the treatment of firm costs for vocational education and 

training in the national statistics of member states (see also Figure 1): “Among countries with some form of dual 

educational systems, only Germany, Switzerland and, to some extent, the Netherlands, conduct surveys about 

private expenditure by employers. In a number of countries, such as the Czech Republic, Finland, Norway, and 

the Slovak Republic, workplace training is directly financed by the government, or firms are reimbursed for their 

expenses; thus private expenditures are implicitly included in public expenditures reported in the indicators for 

most of these countries.” (OECD 2011, 234) “However, 11 out of 17 countries with an important dual system –

 Australia, Austria, Denmark, Estonia, France, Hungary, Iceland, Luxembourg, the United Kingdom and Russia 

– do not currently include private expenditure by enterprises that relate to these programs in the financial 

indicators published in Education at a Glance, mainly because of the lack of corresponding data of firm 

expenditures.” (OECD 2011, 235). 
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2. Measuring the net benefits of apprenticeship training  

Apprenticeship training – from the firm’s perspective – may result in net costs or net benefits 

by the end of the training period. Depending on a firm’s environment (labour market 

regulations and competition and social partner agreements), generating a net benefit from 

training may be a necessary condition to offer apprenticeships. However, if a firm can expect 

a sufficiently high subsequent return on its training investment (by retaining apprentices as 

skilled workers), a firm may well be willing to make a net investment in apprenticeship 

training. 

In this section, we provide a brief overview of the cost-benefit model and summary of the 

main results of existing firm-level studies on apprenticeships in European countries. 

Moreover, we discuss the potential long-term benefits for firms that offer apprenticeships 

(e.g., reduced recruitment costs for skilled workers) and circumstances under which a firm is 

most likely to be able to internalise such benefits.  

The cost-benefit model  

The systematic measurement of the costs and benefits associated with providing 

apprenticeship training dates back to the 1970s (see Wolter 2008). While the surveys’ initial 

focus was solely on capturing a firm’s training investment, subsequent surveys include a 

much broader array of questions that go beyond training costs, including a firm’s training 

benefits in the short-run (i.e., the value of an apprentice’s productive work) and more long-

term benefits (e.g., lower costs for the future recruitment of skilled workers), as well as 

detailed characteristics about training and non-training firms or indicators of the quality of 

apprentices. 

A firm’s costs of apprenticeship training broadly consist of the following categories: 

1. Wages of apprentices: regular wage payments, irregular wage payments, 

compensation for food, travel costs or living expenditures. 

2. Costs for training personnel: costs for full-time, part-time and external training 

personnel for the period in which they were unable work productively because they 

instructed apprentices. 

3. Recruitment and administrative costs: wage costs for administrative tasks and 

recruitment related to apprenticeship training. 
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4. Cost for infrastructure: machinery/appliances for apprentices at the workplace, rent for 

premises necessary for apprenticeship training, cost of premises and infrastructure for 

company training centres. 

5. Cost for supplies: cost of supplies used for non-productive activities in the workplace, 

cost of books, learning software and videos, costs of working equipment. 

6. Other costs: costs of fees (e.g., exams), capital costs for recruitment/administration 

related to apprenticeship training, costs of external courses, duties and taxes to third 

parties.  

Training benefits to the firm for the apprenticeship period are given by the value of 

apprentices’ productive work, which is typically divided into skilled and unskilled tasks: 

1. The value of having apprentices perform skilled tasks is calculated as the time that 

apprentices spend on such tasks, multiplied by the wage that a firm would need to pay 

skilled workers if no apprentices had been hired. That value, however, is further 

multiplied by the productivity of an apprentice relative to that of a skilled worker.
5
  

2. For unskilled tasks, the value to the firm from having an apprentice perform such work 

is simply the wage that the firm would have had to pay to employ an unskilled worker. 

Ultimately, the difference between the costs and benefits of training results in net benefits (or 

net costs) for the firm. 

Descriptive statistics on the costs and benefits of training 

In this section, we briefly review the existing evidence on and the costs and benefits of 

apprentice training – which is, however, very limited. Most recent and large-scale surveys 

were conducted in Germany and Switzerland, the two countries in Europe where firms are 

most involved in apprenticeship training (Figure 1), but there is also, albeit either older or not 

representative, evidence for Austria and the United Kingdom. Data from the Netherlands only 

cover the cost side.  

                                                           
5
 Thus if it takes an apprentice twice as long to complete a certain task than a skilled worker, the relative 

productivity is 50%, meaning that the value to the firm of having an apprentice performing skilled work is half 

of the wage costs associated with employing a skilled worker. 
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Germany 

In Germany, nearly 90% of training firms were traditionally willing to bear substantial net 

costs up to the year 2000 (Beicht et al. 2004).
6
 However, the most recent cost-benefit survey 

in 2007 indicates a significant decrease in net training costs across many occupations 

(Schönfeld et al. 2009). Although 70% of all firms continue to incur net costs by the end of 

the training period, average net costs dropped by 36%, primarily because apprentices were 

used more extensively for productive activities in 2007 than in 2000 (cf. Pfeifer et al. 2009, 

Jansen et al. 2012). Thus, while German training firms on average still make net investments 

in apprenticeship training, there is now a significant share of training firms (30%) for which 

apprenticeships are in fact profitable. Although firms who recoup their training investments 

by the end of training do no longer need to rely on retaining their apprentices for financial 

reasons, the overall retention rate of apprentices (i.e., the share of apprentices that remains 

with the firm as skilled workers after training) in Germany remained at a high level (slightly 

above 50%). 

Switzerland 

Schweri et al. (2003) conducted the first detailed and representative Swiss survey (comparable 

to the German survey) in 2000. Contrary to the situation in Germany at the time, Swiss firms 

on average generated a net benefit (negative net costs) from training apprentices. This finding 

was confirmed by two subsequent surveys in 2004 and 2009 (Muehlemann et al. 2007a; 

Strupler and Wolter 2012, respectively).
7
 More than 60% of all firms find offering 

apprenticeships profitable, meaning that the average firm does not need to recoup training 

expenses after the end of an apprenticeship. The relatively high mobility of Swiss apprentices 

after training is consistent with this observation: the surveys reveal that more than 60% of all 

apprentices leave the training firm within the first year. 

 Austria 

Lassnigg and Steiner (1997) reported that apprenticeship training in Austria on average 

resulted in net costs from the perspective of the training firm. However, approximately 35% 

of all firms in Austria were able to generate a net benefit from training apprentices.   

                                                           
6
 The first surveys for Germany were carried out in the 1970ies and 1980ies but are not listed here for reasons of 

space. 
7
 Firms are also able to offer training profitably in the recently introduced 2-year training programmes with a 

federal certificate (Fuhrer and Schweri 2010). 
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Figure 1: Importance of firm investments in OECD countries 

 

Source: OECD Education at a Glance 2011, p. 235. 

 

United Kingdom 

Gamin et al. (2012) analyse case studies in the United Kingdom and find positive net costs 

associated with apprenticeship training in each of the five sectors that they investigate. 

However, they show that a firm’s net investment may be recouped rather quickly if the 

training firm can employ former apprentices for at least one to three years. 
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Table 1: Recent surveys on the costs and benefits of apprenticeship training in Europe
8
 

 Country Authors Year of 

survey 

Data Net costs Share of 

firms with 

net costs 

Fraction of 

retained 

apprentices 

(1yr after 

training) 

GER Beicht et al. 

(2004) 

2000 Representative 

study based on 

2424 personal 

interviews. 

€ 6033* 88% 53% 

 Schönfeld et 

al. (2009) 

2007 Representative 

study based on 

2986 personal 

interviews. 

€ 3596 70% 53% 

CH Schweri et 

al. (2003) 

2000 Representative 

study based on 

2352 postal 

questionnaires. 

CHF -2900 40% 36% 

 Muehlemann 

et al. (2007) 

2004 Representative 

study based on 

2413 postal 

questionnaires. 

CHF -1700 37% 37% 

 Strupler und 

Wolter 

(2012) 

2009 Representative 

study based on 

2413 postal 

questionnaires. 

CHF -3200 29% 35% 

AUT Lassnig and 

Steiner 1997 

1995 Representative 

study based on 

1085 personal 

interviews. 

ATS 40,000 

(net 

equivalence 

costs) 

65% n/a 

UK Gambin et 

al. (2012) 

2007/08 Non-

representative 

study based on 

42 interviews of 

firms in 5 

sectors. 

£ 1200 -

7190  

100%  

(n/a for 

business 

administr.) 

n/a 

Notes: * based on the same calculation method as in the 2007 survey.  

 

Long-term benefits from saved resources due to not having to recruit skilled workers on 

the external labour market 

An additional benefit from training apprentices can be measured by saved future recruitment 

costs (Stevens 1994b), i.e., the costs a firm faces when searching for and training workers 

                                                           
8
 For the Netherlands only estimations for the total of training costs for firms training apprentices exist.  
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from the external labour market until they reach full productivity. Firms frequently have to 

hire new workers, either to fill a vacancy or to expand their workforce. However, finding a 

suitable worker who matches the job profile and other possible requirements may be costly. 

While recruitment and training costs may depend on the general availability of skilled 

workers on the external labour market, long-term predictions for Europe suggest that there 

will be a shortage of skilled workers with intermediate skills in many countries despite the 

currently high unemployment rates (due to the demographic ageing of societies). Thus, 

apprenticeships may provide a less costly alternative for firms, reducing the need to spend 

time and effort to find suitable workers externally and training them for their firm-specific 

needs at the pay level of skilled workers.  

While from a theoretical perspective it is clear that firms can save on hiring costs when 

recruiting former apprentices, the empirical evidence on the magnitude of hiring costs for 

skilled workers in Europe is rather scarce. The existing studies on hiring costs are summarised 

in Table 2. In terms of hiring costs as a percentage of monthly pay, German and Swiss firms 

find it most expensive to fill a vacancy. The costs for advertising a vacancy, conducting and 

processing interviews and the value of lost production until a new hire reaches full 

productivity are roughly two months of wage payments in Germany and ten weeks of wage 

payments in Switzerland. Hiring costs appear to be somewhat lower in the United Kingdom. 

The amount of resources a firm spends on new hires may also be reflected in average turnover 

at the firm level. Firms that invest more in the recruitment process may be more likely to have 

lower turnover rates, and vice versa. Thus another important figure is the relationship between 

hiring costs and the annual wage bill. For most worker categories, hiring costs range from 2% 

to 5% of the annual wage bill (with the exception of hires in sales in the UK, cf. Manning 

2006). Thus turnover costs constitute an economically substantial component of total labour 

costs, which may be (partly) reduced by apprenticeship training. 

While high hiring costs for skilled workers are a potential source of benefits from 

apprenticeship training, firms need to be able to successfully retain their apprentices to be able 

reap these (recrutive opportunity) benefits. Generally, the turnover rates of employees 

correlate with the overall frictions in a (local) labour market. Thus a training firm will be 

more likely to retain a high share of former apprentices in countries or regions with a low 

degree of worker mobility. While there are many factors that determine the mobility of 
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employees, two important reasons are: (i) the number of potential alternative employers in a 

region that offer vacancies in the same or similar occupations and (ii) the overall level of 

employment protection legislation.  

 

Table 2:  Hiring Costs in Europe 

Study Country Costs Hiring costs as 

percentage of 

wage bill 

Hiring costs as 

percentage of 

monthly pay 

Manning (2006) United Kingdom Recruitment and 

training costs 

2.4%-11.2% n/a 

Brown et al. 

(2001) 

United Kingdom Recruitment and 

training costs 

2.3%-11% 55%-118% 

Abowd and 

Kramarz (2003) 

and Kramarz 

and Michaud 

(2010) 

France Training and 

external hiring 

costs, no 

internal hiring 

costs  

2.8% n/a 

Blatter et al. 

(2012a) 

Switzerland Recruitment and 

training costs 

3.3% 244% 

Muehlemann 

and Pfeifer 

(2012) 

Germany Recruitment and 

training costs 

1.9% 200% 

Extended and updated table based on Manning (2011). 

 

For Germany, Kriechel et al. (2013) show that labour market institutions matter and affect the 

training behaviour of firms. They find that firms with works councils have higher training 

investments during the training period of approximately € 3,500 per year of training (which is 

to a large degree due to higher apprentice pay). However, these firms also have 20%-point 

higher retention rates five years after training than comparable firms without works councils. 

Thus, the evidence for German firms shows that firms are more likely to be willing to bear an 

initial net investment in apprenticeship training if the expected tenure of former apprentices is 

sufficiently high – such that the investment pays off in the long run.  
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Moreover, Dustmann and Schönberg (2009) find that most firms that offer apprenticeship 

training in Germany were unionised. As the wage structure within unionised firms is more 

compressed – and unionised firms typically have lower employee turnover – firms can in turn 

expect higher post-training benefits for two reasons: First, because apprentices are more likely 

to remain with the training firm (which saves future recruitment costs), and second, because 

former apprentices may be paid less than the value of their productivity.  

For Switzerland, Strupler and Wolter (2012) show that realised recrutive opportunity benefits 

for Swiss training firms range from CHF 6000 to CHF 16,000 (small to large firms), 

suggesting that at least larger training firms can cover the sizeable net costs at the end of 

apprenticeship training period, as they can expect an equivalent benefit from retaining their 

former apprentices. At the other end of the size distribution of firms, very small firms that are 

unable to retain their apprentices are particularly forced to rely on a net benefit at the end of 

the training period. Although larger firms are more likely to retain their former apprentices, 

they do not typically intend to achieve a 100% retention rate, as the training period also serves 

as a screening period, and permanent employment will only be offered to the best apprentices.  

Demographic developments in many (but not all) European countries will lead to fewer young 

people entering the labour market and therefore create skill shortages in some areas. Such 

skill shortages will increase hiring costs for skilled workers and should consequently increase 

a firm’s incentives to engage in apprenticeship training. However, the smaller cohorts of 

school leavers also reduce the pool of suitable apprentices and thereby increase the 

recruitment costs for apprentices and/or the training costs, as the quality of the firm-

apprentice match will decrease. The combined effect of smaller cohorts of school leavers 

(increased hiring costs for skilled workers and increased training costs for apprentices) on the 

share of training companies is therefore ambiguous (see Blatter et al. 2012b). Empirical 

analyses of the impact of demographic movements on the provision of training have shown 

pro-cyclical movements and that firms do not proportionally adjust their demand for 

apprentices to changes in cohort size, meaning that a 1% increase in cohort size increases a 

firm’s demand for apprentices by less than 1% (see Muehlemann et al. 2009 and Schweri and 

Mueller 2007).     
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Other long-term benefits 

Screening by training is thus an additional potential benefit from training apprentices, 

provided that employers cannot easily assess a worker’s potential productivity. Given 

asymmetric information between firms regarding the true productivity of workers, training 

firms can exploit their informational advantage by retaining the most talented apprentices 

with above-average ability compared to those available on the external labour market and 

simultaneously pay them the average market wage (cf. Autor 2003, Cappelli 2004, Lange 

2007). 

In addition to having the opportunity to select “the best employees” that would not otherwise 

be available on the external labour market, firms may also be able to pay former apprentices a 

wage below the value of their marginal productivity, provided that labour markets are 

imperfect (Acemoglu and Pischke 1998, 1999a, b; Stevens 1994a). Thus labour market 

frictions increase a firm’s willingness to make a net investment in apprenticeship training 

(while at the same time reducing an apprentice’s willingness to make such an investment), as 

the training firm will obtain part of the return to apprenticeship training. Labour market 

frictions potentially leading to imperfect labour markets include social partner agreements 

(collective bargaining), mobility costs of workers, moral hazard, monopsonies or the 

interaction between firm-specific and general skills (see Lazear 2009). 

Apprenticeship training may also serve as a signal for good working conditions, thereby also 

facilitating the recruitment process for skilled workers from the external labour market 

(Backes-Gellner and Tuor 2010). More generally, apprenticeship training may increase a 

firm’s reputation (e.g., social responsibility), which may indirectly increase profits (Sadowski 

1980) through advantages on the product market. However, the latter benefits are difficult to 

measure, and there are therefore few empirical studies that address this issue. Niederalt (2005) 

argues that rather than the benefit from a positive reputation effect, social pressure might the 

reason for the increase in a firm’s supply of apprenticeship training. The latter is more likely 

to occur if a firm operates in a rural area with a low number of employers, clients and 

potential apprentices.  

Finally, the skill mix or the combination of skills within a firm can be improved through 

apprentices. Many studies (for a literature review, see CEDEFOP 2011) have found that the 

share of employees with vocational degrees significantly increases overall labour 
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productivity, although less so the profitability of firms. The combination of the two results 

(see, e.g., Mohrenweiser and Zwick 2009) could be interpreted as an indication that in most 

cases studied thus far, firms incurred net costs of training that are balanced by the increase in 

productivity, leading to a neutral short-term outcome on profitability.   

In summary, there are numerous potential factors in addition to the productive contribution of 

apprentices during training that may generate additional returns to employers in the long run. 

However, such measures are typically very firm-specific and arise at various points in time. It 

is therefore not surprising that the existing literature does not provide much concrete 

empirical evidence on the extent to which training expenditures could be justified by the 

existence of such long-term benefits. 

 

 

Key findings: 

 Recent representative and detailed data on the costs and benefits of apprenticeship 

training are only available for Germany and Switzerland, and to some extent for 

Austria and the United Kingdom.  

 Apprenticeship training can be profitable for the firm in the short run if the productive 

contribution of apprentices exceeds training costs. Training can be profitable in the 

long run, if firms can retain suitable apprentices as skilled workers and save on hiring 

costs, and if labour market frictions enable firms to generate a rent by paying former 

employees a wage that is lower than their productivity. 

 Apprenticeship training is, on average, profitable in Switzerland. In Austria, Germany 

and the United Kingdom, however, firms make, on average, a net training investment. 

Although training firms may generate substantial post-training benefits, there exists so 

far no empirical evidence that would enable us to to fully quantify their magnitude. 
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3. Factors that affect the profitability of apprenticeship training: institutions and 

markets matter 

In this section, we identify the key factors that affect a firm’s costs and benefits when offering 

apprenticeships. While a firm may be able to influence some of these factors, others lie (at 

least partially) outside its sphere of influence. The main parameters that determine whether 

apprenticeship training is profitable for a firm are: (i) training regulations, (ii) labour and 

product market competition, (iii) the pay structure within the firm (apprentice vs. unskilled vs. 

skilled pay), and (iv) the productive contribution of apprentices. 

Training regulations 

Schooling days outside firms 

Training regulations directly affect the cost-benefit ratio of apprenticeship training. In 

particular, the number of days in vocational school (i.e., where most of the learning takes 

place), vacation time, and the length of an apprenticeship programme significantly affect the 

costs and benefits of offering apprenticeships. However, the number of schooling days not 

only reduces the potential benefits of training companies by reducing the days the apprentice 

can spend productively in the company. If the skills learnt in school are a prerequisite for the 

apprentice’s immediate skilled work in the company, the firm would have had to provide the 

training in these skills in any event. Therefore, more school days may under some conditions 

even increase short-term benefits of firms and might also be preferable from a social 

perspective if the provision of training in school is more cost-effective (for example, due to 

economies of scale or the professional knowledge of teachers) than in firms.  

Firm-specific vs. general skills, standardisation and certification of skills     

Apprenticeship schemes that require the provision of general skills increase the labour market 

mobility of graduated apprentices (and vice-versa for firm-specific skills). For this reason, 

governments regulating apprenticeship training schemes typically emphasise larger shares of 

general skills in training curricula.
9
 The higher the share of general skills that have to be 

provided, the less willing (ceteris paribus) firms will be to make a net investment in 

apprenticeship training, as they fear the loss of their investments when apprentices can easily 

leave the company after training. From the perspective of potential apprentices, however, 

                                                           
9
 Pfeifer et al. (2011) estimate the ratio of general to firm-specific skills in the workplace in a typical German 

apprenticeship to be approximately 88 to 12 per cent.  
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enrolling in a training scheme that primarily provides firm-specific skills will be less 

appealing to more talented individuals, as it will strongly limit future career opportunities 

outside the training firm. Therefore, if all training firms were to provide mainly firm-specific 

skills, apprenticeship training would become less attractive for prospective apprentices and 

impact the supply of talented youth, thereby also reducing the benefits enjoyed by training 

firms. If, however, the general reputation of apprenticeship training is high, not providing the 

required form, quantity or quality of skills could still be profitable for a firm. Therefore, the 

standardisation and certification of skills is an additional requirement for high levels of 

training provision and a high level of competencies in equilibrium is necessary (Acemoglu 

and Pischke 2000; Dustmann and Schönberg 2007). Thus if training regulations require a high 

share of general education in apprenticeship training, apprentices will be willing to accept low 

pay during the training period – as long as their acquired skills will be certified to ensure these 

skills can be used productively with a large number of potential future employers. 

Duration of apprenticeship     

The length of an apprenticeship programme is a very important factor, as firms typically make 

most of the training net-investments at the beginning of an apprenticeship (Malcomson et al. 

2003). When apprentices become more productive during the training programme, eventually 

reaching the same productivity level as that of skilled workers in the firm, the initial net-

investments by firms can become net benefits. Thus, from the perspective of the firm, the 

benefit from training apprentices increases (ceteris paribus) in the length of the training 

programme. Moreover, firms will be more willing to make substantial training investments if 

there is a sufficient period to recoup that training investment, i.e., a sufficiently long period 

where the productivity of the apprentice exceeds apprentice pay.  

However, from the perspective of the apprentices, long durations of training programmes may 

have an adverse effect on their enrolment probabilities. In this context, legal issues become 

important, as in the absence of a binding training contract, apprentices could simply leave the 

training firm after receiving the bulk of their training. Thus the duration of a successful 

apprenticeship scheme should be set such that both firms and apprentices can generate a 

sufficiently high return on their training investment. The results from firm surveys in 

Germany, the United Kingdom and Switzerland show for apprenticeships of different training 

durations (2 to 4 years) that the average productivity of an apprentice in skilled tasks is 
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always between 70%-85% in the middle of the last year of training. (Beicht et al. 2004, 

Gambin et al. 2012, Muehlemann et al. 2007a).
10

 Thus the observed training duration is 

chosen such that it corresponds on average to the time required to learn the occupation-

specific competencies, i.e. the duration of an apprenticeship increases with the skill intensity 

of the corresponding training occupation.  

Labour market competition can reduce a firm’s willingness to train 

A high density of competing firms in a regional labour market increases the pressure on firms 

to pay wages that are equal to the marginal productivity of skilled workers. Thus a firm’s 

potential to recoup training investments by offering below-productivity pay to retained 

apprentices and saving on future recruitment costs decreases in more competitive markets, as 

the probability that a firm can retain its former apprentices is lower. The empirical evidence 

clearly shows that firms are less willing to offer firm-sponsored training in dense local labour 

markets (Brunello and Gambaretto 2007 for the UK, Brunello and de Paola 2008 for Italy, 

Harhoff and Kane 1997 for Germany). However, the threat that a local competitor will poach 

apprentices after training will only have an adverse effect on the willingness to train if the 

expected net costs of apprenticeship training during training are positive (Muehlemann and 

Wolter 2011). If, however, firms can on average expect a net benefit from training during the 

training period, labour market competition has no adverse impact on the willingness to train. 

In contrast to competitive labour markets, monopsonistic labour markets (Muehlemann et al. 

2013b) not only exert pressure on skilled wages but also on apprentices’ wages, allowing 

firms to achieve positive returns to training investments more easily and thereby increasing a 

firm’s willingness to offer training opportunities.  

Ambiguous effects of product market competition  

Monopolistic structures in the product market allow firms to train in more firm-specific skills, 

and thus hedge investments in general skills. Although profits may be shared between the firm 

and the employees, a high degree of firm-specific training content may limit the labour market 

mobility of apprentices. Nonetheless, a reduced mobility of skilled workers with product- or 

technology-specific skills will increase a firm’s willingness to make a net investment in 

training and offer apprenticeships. However, the absence of competition in the product market 

may also reduce a firm’s need for a highly skilled workforce and decrease the gains from 

                                                           
10 

There is considerable variation in the length of an apprenticeship across countries and skill levels, typically 

ranging from 1-4 years. 
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training investments. As there are two opposing theoretical effects, it remains an empirical 

question to determine which of the two effects is stronger. Bassanini and Brunello (2011) 

show that deregulation in European industries led, contrary to the predictions of some 

theoretical models, to an increase in training incidence. 

The two factors – local labour and product market competition – also determine whether state 

interventions (i.e., subsidies) are necessary to balance the cost-benefit ratio of potential 

training firms to set incentives for the provision of training places (see discussion below).  

The role of apprentice pay, unskilled pay and skilled worker pay 

The pay structure has an important role in explaining the cost-benefit ratio of training, as a 

very high share of a firm’s training expenditures are wage costs (either for apprentices or 

training personnel). Moreover, the benefits from training largely depend on the relative wages 

of apprentices, unskilled workers, and skilled workers. Obviously, a firm does not profit if an 

apprentice receives pay equal to the value of productivity. As firms also need to provide 

education and training to apprentices in the workplace, human capital theory predicts that 

apprentice pay must be lower than productivity during the training period if labour markets 

are competitive (Becker 1962). Consequently, apprentices finance their own training by 

accepting low pay, and they are willing to do so because of increased future wages due to 

their higher productivity, which again is due to the skills accumulated during training. 

Table 3 provides an illustrative example for the calculation of an upper bound of apprentice 

pay depending on the time that an apprentice actually spends in the firm, the share of 

productive work while in the workplace, and how an apprentice performs skilled tasks 

compared to a skilled worker in the corresponding occupation. In Switzerland, a typical four-

year apprenticeship in metalworking requires an apprentice to spend approximately 30% of a 

standard workweek away from the training establishment (i.e., 2 days per week in a 

vocational school or inter-industry courses). Additional training in the firm and non-

productive activities account for approximately 40% of the time an apprentice spends in the 

workplace. Finally, while performing skilled tasks, apprentices are initially much less 

productive than fully trained workers (in this case approximately 20%, meaning that if it takes 

12 minutes for a skilled worker to complete a task, an apprentice will require 60 minutes to 

complete the same task). As a result, assuming that an apprentice only performs skilled tasks, 

and not accounting for a firm’s training expenditures, “fair” apprentice pay in relation to that 
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of a skilled worker would be approximately 8% during the first year of training. As firms 

make considerable investments in apprentices, particularly during the first half of the training 

period, apprentice pay would in fact have to be negative to ensure that firms could be 

reimbursed for their training expenditures. 

However, there are marked differences in training occupations, as shown in the example for 

the apprenticeship “cook”. In this case, apprentices spend only one day per week in vocational 

school, spend more time in productive activities and are initially more productive in skilled 

tasks. However, the “fair” apprentice pay in relation to that of a skilled worker is still rather 

low (26%) and does not take the training expenditures of the firm into account. 

 

Table 3: How high would fair apprentice pay be? (Excluding firm training expenditures) 

 

Mechanic in metalworking industry  

(4-year apprenticeship) 

1st 

year 

2nd 

year 

3rd 

year 

4th 

year 

Time in firm (i.e., not in vocational school) 0.70 0.70 0.70 0.70 

Share of productive work while in firm 0.60 0.70 0.85 0.90 

Productivity in skilled tasks compared to skilled worker 0.20 0.45 0.65 0.80 

Fair apprentice pay in relation to skilled worker pay 

(ignoring firm's training costs) 
0.08 0.22 0.39 0.50 

Cook  

(3-year apprenticeship) 

1st 

year 

2nd 

year 

3rd 

year 
 

Time in firm (i.e., not in vocational school) 0.80 0.80 0.80  

Share of productive work while in firm 0.80 0.85 0.85  

Productivity in skilled tasks compared to skilled worker 0.40 0.60 0.80  

Fair apprentice pay in relation to skilled worker pay  

(ignoring firm's training costs) 
0.26 0.41 0.54  

Data: Centre for Research in Economics of Education, University of Bern, own calculations. 

 

Table 3 essentially shows why apprentice pay must be lower in occupations where the initial 

productivity of apprentices is low. Moreover, low initial productivity may also be associated 

with a large investment from the firm, thereby exerting even more downward pressure on 

apprentice pay. Thus, low apprentice pay need not be a sign that firms exploit apprentices, but 

low apprentice pay may instead simply allow firms to offer advanced apprenticeship 

programmes without having to make significant net investments.  
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Therefore, particularly in countries with rather flexible labour markets and high post-training 

apprentice mobility, sufficiently low apprentice pay may be a necessary condition for firms to 

provide high quality apprenticeships. Conversely, apprentice pay should be higher in 

occupations where apprentices are initially more productive and spend more time with 

productive work in the firm. 

Apprentices typically spend some fraction of their time in the workplace engaged in unskilled 

(or low-skilled) tasks. As unskilled workers usually receive higher pay than apprentices, there 

is a possible concern that firms may exploit apprentices by offering low pay and having them 

perform unskilled tasks – while not providing a sufficient amount of training. A simulation-

exercise in Wolter and Ryan (2011, 547) shows that firms could significantly increase their 

profits if apprentices were to only perform unskilled work. Thus training regulations need to 

be in place to prevent the exploitation of apprentices. Ensuring that firms provide educational 

content in the workplace may, however, be a superior strategy for preventing the exploitation 

of apprentices, whereas the introduction of general and high minimum wages may in turn 

provide even more incentives for firms to use apprentices for unskilled labour and provide 

even less education in the workplace.
11

  

However, if firms were to use apprentices solely for the purpose of cheap labour, 

apprenticeship programmes would become less appealing to young people, and they would 

then prefer to either opt for other types of education or directly enter the labour market as 

unskilled workers. 

Labour market institutions significantly impact the cost-benefit ratio, as unions, centralised 

bargaining agreements, or other forms of worker representations can directly impact the 

absolute or relative pay levels of different worker categories. Thus, as apprentice pay may be 

subject to a nationwide minimum wage, it may have a strong adverse effect on a firm’s 

willingness to provide training. Table 4 shows that more than 62% of training costs in 

                                                           
11

 The relative pay of apprentices in the United Kingdom is approximately 60%, whereas it is only 10-36% in 

Switzerland and 20-45% in Germany (Brunello 2009). However, the combined share of general education in the 

workplace and off-job education in the UK is 0%, whereas it is estimated to be 53-78% in Germany and 30-50% 

in Switzerland. 
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Germany are due to apprentice pay, whereas the corresponding figure is significantly lower in 

Switzerland (50%), reflecting the different wage structures in the two countries.
12

 

From a theoretical perspective, apprentice pay must be determined by the number of days that 

an apprentice spends in the training firm (and not at school or in other courses), the 

productivity of an apprentice when performing skilled work, and the intensity of general skills 

that the training firm provides in the workplace. Thus to the extent that high quality 

apprenticeships may be associated with low apprentice pay, an additional emerging factor is 

the age of an apprentice: while low apprentice pay may be problematic for young adults, it 

can become an even more important issue for older apprentices. Therefore, in countries where 

apprenticeships are a potential form of training for young adults that have already acquired at 

least an upper-secondary education in a general schooling setting, instead of a upper-

secondary education for adolescents, apprentice pay is an important issue for firms and can 

impede their willingness to train to such a degree that a functioning apprenticeship training 

market will not emerge.    

The productive contribution of apprentices 

The duration of a work placement is not necessarily directly linked to the productive value 

that an apprentice creates for the firm, as apprentices may acquire certain skills not by 

actively participating in the production process but by simulating certain tasks in separate in-

house or external learning centres. The time spent with unproductive tasks will, however, 

consequently limit the time available for productive tasks. To the extent that apprentice can 

learn certain skills only while not working, skills acquisition and the productive contributions 

of apprentices would be in competition with one another.  

However, if skills acquisition and productive work are complements and apprentices can only 

(or more effectively) learn certain skills in the work process, the involvement of apprentices 

in production becomes a mutually beneficial situation. Theoretically, it will be difficult to 

provide a final answer to this question, but the empirical observation of the positive skills 

development of German apprentices over the last decade – a period of increased involvement 

of apprentices in productive work (Jansen et al. 2012) – shows that skills acquisition and 

productive work can indeed be complements. 

                                                           
12

 Kriechel et al. (2012) show that apprentice pay in Germany is strongly associated with worker representation 

at the firm level, as firms with a works councils offer on average more than 10% higher apprentice pay than 

other firms.  
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Table 4: Composition of training costs in Germany (2007) and Switzerland (2009) 

  Germany Switzerland 

  

all  

apprenticeships 

3 year 

apprenticeships 

4 year 

apprenticeships 

Training costs    

Apprentice pay 62.1% 50% 46% 

Instructor pay 21.5% 39% 39% 

Training infrastructure and 

material, and other costs 16.4% 11% 15% 

Training benefits    

From unskilled tasks 45.0% 53% 47% 

From skilled tasks 55.0% 46% 51% 

Other benefits 0% 1% 2% 
Source: Schönfeld et al. 2009 (Germany) and Strupler and Wolter 2012 (Switzerland). 

 

In addition to the question of working or not working while at the training firm, an important 

issue for apprentices and firms alike are the shares of skilled and unskilled work performed by 

apprentices. For the training firms, unskilled work can constitute a significant share of the 

total training benefit (see Table 4), especially in markets where the relative wage of unskilled 

labour to skilled labour is high. However, as shown in the exposition of the cost-benefit model 

in section 2, is important to note that a firm’s benefit from skilled tasks does not simply equal 

the value of apprentices’ time spent with skilled work, but strongly depends on the 

productivity of apprentices relative to that of skilled workers (which is typically rather low in 

the beginning of training). Empirical observations show that firms would most likely not be 

able to achieve sufficient benefits to cover their training expenses from having apprentices 

solely perform skilled tasks. From the perspectives of apprentices (skills acquisition) and 

firms (training profitability), the timing and purpose of unskilled work is therefore decisive. 

Unskilled work should be mainly confined to the beginning of training, when the relative 

productivity of apprentices in skilled work is low, and the development of non-cognitive skills 

such as punctuality, exactness, reliability or stamina (products of socialisation in the working 

world) is important.  
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4. The impact of the costs and benefits of training on firm behaviour 

In this section, we summarize the literature that analyses to what extent the cost and benefits 

of apprenticeship training in the short term (during training) and the longer term (after 

training) influence a firm’s willingness to train. We then discuss how these findings can 

provide important information on whether certain interventions, such as training subsidies, 

would constitute promising policy interventions to increase the supply of training places.  

Muehlemann et al. (2007b) show that the net costs of training are an important determinant of 

a firm’s decision to offer apprenticeships in Switzerland. They find that a 10% increase in net 

training costs reduces a firm’s training probability by 4.5%. Wolter et al. (2006) show for 

Switzerland that while training firms on average generate a net benefit from apprenticeship 

Key findings: 

 Training regulations (number of days in vocational school, general vs. firm-specific 

skills, training duration) directly affect a firm’s costs and benefits of apprenticeship 

training, both by determining the time an apprentice spends at the workplace and 

by the type and amount of skills an apprentice accumulates during the training 

period. 

 Labour and product market competition determine whether firms can generate post-

training benefits, and thereby also influence a firm’s willingness to make a net 

investment during the apprenticeship period. 

 The relation of apprentice, unskilled and skilled worker pay determines not only 

training costs, but also the firm’s potential benefit from an apprentice’s 

participation in skilled and unskilled tasks.  

 The participation of apprentices in the production process can increase a firm’s 

training benefit, but at the same time it can also increase an apprentice’s skill 

acquisition (compared to alternative learning environments). Apprenticeships in 

which apprentices have ample opportunities to substitute skilled workers can 

therefore create win-win situations both for the training firm as well as for the 

apprentice.   
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training, non-training firms would face substantial net costs of training – which is the main 

reason why they refrain from offering apprenticeships. The latter study also shows that the 

reason why some firms would have very high net training costs, while others generate net 

benefits, is not due to differences in gross training costs, but rather a result of non-training 

firms being unable to provide a sufficient amount of productive tasks to apprentices – and 

therefore lack the benefits of training.  

Similar analyses show that the net training costs during training play a less important role for 

German firms, as their willingness to offer apprenticeships mainly depends on benefits that 

arise after training (Muehlemann et al. 2010).  

Furthermore, Blatter et al. (2012b) show that firms facing high (potential) external hiring 

costs supply more apprenticeship training positions, as training reduces or even eliminates the 

need to hire externally. They find that a one standard deviation increase in average hiring 

costs is associated with a 0.7 standard deviation increase in apprenticeship positions. Thus 

firms that can save high future hiring costs for skilled workers are more inclined to train their 

own skilled workforce. 

Finally, Muehlemann et al. (2013a) show that the expected net costs or net benefits from 

training (during the training period) also affect a firm’s treatment of apprentices with different 

abilities. Firms on average expecting a net benefit from training are more inclined to 

compensate for a weak initial ability with additional training, whereas firms expecting net 

costs focus their resources on the most able apprentices – at the expense of the weaker ones. 

As a consequence, the dropout risk for apprentices is significantly lower if apprenticeship 

training is profitable on average, as a firm will be more likely to spend additional resources to 

prevent dropouts of weak apprentices. As long as dropouts occur early on, the costs for a firm 

may be limited, even if training results in net costs. However, a firm may expect that school-

leavers without appropriate qualifications are more likely to drop out and thus refrain from 

offering an apprenticeship position in the first place. 

The role of training subsidies 

As the costs and benefits of training are – as shown – important factors that increase or 

decrease a firm’s willingness to train, an important policy question is whether training 

subsidies would be a lever to increase the number of apprenticeship positions. There are 

different ways to subsidise apprenticeship training. In countries with a dual system (e.g., 
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Austria, Germany, Switzerland), vocational schools are publicly funded, but employers pay 

training expenses and apprentices’ salaries. However, some countries reimburse companies 

for their training expenditures (e.g., the Czech Republic, Finland, Norway, or the Slovak 

Republic) or subsidise all or part of the apprentices’ salaries (e.g., for subsidies of adult 

apprentices aged more than 25 years in Denmark see Dohlmann Weatherall 2009). In some 

countries, new training firms, firms that take on additional apprentices compared to previous 

years, or firms that train apprentices with specific needs are eligible for one-time-payments 

(bonuses), subsidies or tax reductions. Finally, subsidizing apprenticeship training may also 

be initiated by the private sector, e.g. when training activities are co-financed by both training 

and non-training firms that belong to a sectoral employer’s association or a chamber of 

commerce (by means of membership fees). The rationale for such private sector solutions is 

on the one hand to lower a firm’s training costs, and on the other hand to lower the benefits of 

free-riding for non-training firms, thereby increasing the likelihood that such firms will 

engage in training themselves.   

However, the scarce evidence base on the effectiveness of training subsidies is inversely 

related to the popularity of such measures (although on CVET, see Mueller and Behringer 

2012, p.12). There are at least three reasons that should caution against too high expectations. 

First, in the absence of adequate data on the cost and benefit of apprenticeship training, the 

causal impact of such subsidies is on a firm’s training activity remains unclear. For instance, 

many training firms may find training profitable even without subsidies, while other non-

training firm may expect a net training investment even with training subsidies in place (and 

thus will not alter their training behaviour). In both cases, training subsidies would only result 

in a massive deadweight loss, while the number of apprenticeships remains unaffected. 

Second, even if training subsidies have a small causal effect on the provision of 

apprenticeships, i.e. some companies engage in training that would not have done so without 

the subsidies, high administrative costs associated with the redistribution of subsidies are 

likely to reduce the efficiency of such measures. Third, many interventions lead to unintended 

distortions in the labour market, like crowding out of private investments or the postponement 

of investments. The latter was e.g. found in an evaluation of an incentive scheme in the 

Netherlands favouring workers after a certain age  (see e.g. Leuven and Oosterbeek 2004). 

The effect of this policy was that the overall participation in the training increased for the 

targeted population but diminished in almost the same extent for the age group just before the 
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target age. Therefore interventions can also be accompanied by unintended compensatory 

actions for groups of workers that have not been included in the target population of the 

policy, which leads to an overall outcome that is unclear in its effectiveness but costly in any 

case.       

Observational evidence for Austria and simulations based on cost-benefit-data for Switzerland 

(Muehlemann et al. 2007b) show that training subsidies are not always a particularly efficient 

strategy to increase a firm’s supply of training places. The main reason for this low efficiency 

is that subsidies generate substantial windfall gains for training companies, thus pricing 

marginal apprenticeship positions above the costs of a full-time school equivalent. The 

explanation for the inefficiency of subsidies in Switzerland is that training is already 

profitable for most training firms. Thus training firms are unlikely to increase their supply of 

training positions (elasticity at the intensive margin), whereas the magnitude of the required 

subsidy for those firms that found training initially too expensive would have to be quite high 

for them to reconsider their training decision (elasticity at the extensive margin). In Denmark 

(see also Albaek 2009), however, apprentice pay subsidies appear to be more efficient, as an 

additional apprenticeship position comes at a cost of 1/6 of the full-time education equivalent 

(Rasmussen and Westergaard-Nilsen 1999). Thus the efficiency of training subsidies cannot 

be assessed uniformly and would have to be considered in the light of the national (and even 

local) situation.  

Strupler and Wolter (2013) analyse another type of incentive scheme in Switzerland. Firms 

applying for public contracts (in some cantons) are given preferential treatment if they train 

apprentices. This means that all other factors of an offer being equal, the fact that a company 

is training apprentices will increase its chances of winning the bid. The empirical evaluation 

shows that there is a significant association between a firm’s willingness to train and the 

existence of such preferential treatment in public procurement. Moreover, it seems that the 

training quality in the firms operating in areas with such rules is identical to that of firms not 

subject to such rules. The advantage of such a scheme is that there are practically no direct 

costs for a government; however, legal issues (e.g., WTO guidelines) prevent the widespread 

application of such schemes, particularly for large contracts or contracts that are open to 

foreign competition. Nonetheless, such measures may be appropriate to provide incentives for 

small firms (in particular sectors such as crafts) that compete for relatively small public and 

local contracts. 
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5. The special case of small and medium enterprises (SME) 

Many of the factors discussed above have a quite different relevance for small, medium or 

large enterprises. However, a better understanding of the training behaviour of SMEs is 

important because in many European countries, such firms account for up to 90% of all firms 

and most of the workplaces. Large firms that hire several apprentices each year will find it 

much easier to offer permanent employment contracts and career opportunities to a 

predetermined percentage of graduated apprentices than small firms. For that reason, large 

firms do not necessarily need to rely on net benefits during the training period. In addition, 

training several apprentices simultaneously may not only reduce training costs (economies of 

scale) but also enable large firms to employ apprenticeship training more efficiently as a 

screening device. Small companies however typically cannot train more than one apprentice 

at the time, and are unable to subsequently employ a graduated apprentice if they wish to 

continue training apprentices. Therefore, small firms depend – compared to large firms – to a 

much greater extent on the possibility of covering all training expenses by the end of training 

period. Additionally, some costs are fixed costs that are independent of the number of 

apprentices (such as regulatory costs), are more important for SMEs than for large companies. 

Finally, small companies are on average less attractive for potential (qualified) apprentices 

than large firms: First, small firms can offer fewer career opportunities for apprentices, and 

second, small firms typically offer lower apprentice pay (because of the lower pay level in 

Key findings: 

 Costs and benefits of apprenticeship training are important determinants of a firm’s 

training decision. Firms are more likely to train if training yields a net benefit 

during the apprenticeship period, or if expected post-training benefits are 

sufficiently high to cover their (net) training expenses. 

 Countries with an apprenticeship system typically subsidize apprenticeships, e.g. 

through publicly funded vocational schools. While there are also several subsidy 

schemes in place that are directly aimed at training firms, the causal effects of such 

subsidies and in particular their cost-efficiency have not yet been established and 

remain questionable. 
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small companies in general). Although lower pay reduces net training costs, it nevertheless 

constitutes an additional disadvantage compared to larger firms when it comes to recruiting 

the most talented apprentices. 

Empirical observations show that very small companies in Switzerland (fewer than 10 

employees) are significantly less engaged in apprenticeship training (see Table 5). Although 

the share of training firms with the category of very small companies is only one third 

compared to the corresponding share of firms with more than 100 employees, they provide the 

same number of training places because of the very high share of small firms in the economy. 

In other words, a large majority of very small companies will never engage in apprenticeship 

training, but full participation is not necessary for a functioning apprenticeship training 

market to provide a sufficient number of apprenticeship places.  

 

Table 5: Share of training firms, net costs, and retention rate by firm size (Switzerland) 

Firm size 

(number of 

employees) 

Share of 

training 

firms 

Share among 

all Swiss 

training firms 

Share of 

apprenticeships in 

Switzerland 

Net benefit per 

apprenticeship 

(CHF) 

Retention 

rate of 

former 

apprentices 

1-9 0.26 0.46 0.30 18’400 0.25 

10-49 0.42 0.34 0.32 14’400 0.32 

50-99 0.59 0.09 0.10 13’200 0.41 

100+ 0.76 0.12 0.29 -2300 0.47 

Data: Based on Strupler and Wolter (2012), own calculations. Net benefits per apprenticeship are 

defined in chapter 2 (“The cost-benefit model”). 

 

One possible promising solution to facilitate the training participation among small companies 

are training networks, i.e., networks of two or more firms that jointly offer apprenticeship 

training. Such a training scheme is not only beneficial for the participating firms (because 

they can exploit their comparative advantages in skill-provision), but also for apprentices, as 

they can experience different production technologies across different firms during the course 

of their apprenticeship (Walther et al. 2005).  

Another form of apprenticeship training that is beneficial to small (but also large) firms is an 

external training centre that typically provides basic training during the first one or two years 
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of apprenticeship training. Such a training organisation essentially divides an apprenticeship 

into a first block of theoretical training and education in school (more common in the Nordic 

countries), and a second block where apprentices join the training firm for longer periods 

(after having acquired a certain minimal amount of skills). While the training firm pays a 

membership fee for having apprentices participate in an external training centre, the main 

advantage of such schemes is that apprentices do not interrupt the production process of firms 

when apprentices are not yet very productive. Additionally, firms require less instruction time 

and thus do not need to hire additional personnel for training purposes. Thus such schemes are 

particularly interesting for small and/or new firms and help to reduce the fixed costs 

associated with beginning apprenticeship training. 

 

 

6. Conclusions and policy implications 

The provision of apprenticeship training by firms largely depends on economic factors, such 

as the costs and benefits associated with training apprentices during the training period, but 

also on the expected benefits that arise after the training period. Based on existing empirical 

evidence on the provision of dual apprenticeship programmes, the functioning of an 

apprenticeship system per se is not limited to specific labour market institutions. However, a 

balanced cost-benefit ratio during the training period is more important for a firm located in 

countries or regions with a high degree of labour market competition, ensuring that the 

provision of apprenticeships remains an attractive strategy. 

This finding is also observed for SMEs, particularly for the very small ones. To offer 

apprenticeships, SMEs must therefore be able to rely on framework conditions that allow 

Key findings: 

 Small and medium-sized firms rely to a much greater extent on net training benefits 

than large firms because small and medium-sized firms are less likely to retain 

graduates apprentices as skilled workers. 

 Training networks may reduce training costs for small firms and thereby increase 

their willingness to train apprentices. 
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them to use apprentices with a high degree of flexibility in the work process and do not 

require them to employ them as skilled workers after the apprenticeship period (otherwise, 

firms would not be able to offer new apprenticeship positions). Moreover, flexibility for firms 

would have to be pared with a high level of standardisation in training contents and curricula 

(at least at the national level) and external skills certification. Such measures would guarantee 

that apprentices can use their skills with other employers in the labour market, independent of 

where they completed their apprenticeships. As a result, apprenticeships would gain in 

attractiveness, which is important because potentially qualified apprentices may opt for other 

educational tracks if their expected return to enrolling in an apprenticeship programme is not 

sufficiently high. At the same time, particularly small firms would become more desirable 

apprenticeship providers for talented school leavers and other potential apprentices. 

Policy makers will need more data on the costs and benefits of apprenticeship training for 

more European countries to be able to make informed decisions regarding the level of 

publicly financed vocational schooling, subsidies or tax deductions for training companies, 

minimum wages for apprentices or other types of labour market interventions. So far, only 

two countries provide representative and periodic data on the costs and benefits of 

apprenticeships (Germany and Switzerland). In the absence of such data, however, it will 

remain very difficult if not impossible to assess the effectiveness and efficiency of policy 

initiatives and interventions – ex ante as well as ex post.    
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