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Abstract
Apprenticeship in the Czech Republic suffers from poor quality, low motivation of pupils to complete successfully this type of education, and high unemployment rate of graduates. Dual vocational training system seems to be a possible solution to these problems. This system is increasingly seen as an important educational track that provides youth with the skills necessary for a smooth transition into the labor market. However, the practical part of the dual system provided by companies brings the cost for companies that hire apprentices. Because apprentices become part of a company’s workforce, they also generate a benefit from working productively. The aim of this paper is to analyze costs and benefits of the dual system and to estimate the net costs of training hypothetical company in the Pardubice Region. Based on the resulting net costs of this hypothetical company, company's investment in apprenticeships should start returning in the second year, and the benefits should outweigh the costs in the third and fourth years, too. Further, by correlation and regression analysis, we found that there is a statistically significant influence of length of practice in the company on youth unemployment rate and completion rate of upper secondary school pupils. The importance of time spent in training company has been confirmed.
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1 Introduction
The most frequent problems of upper secondary education in the Czech Republic are discussed in upper secondary vocational schools, especially in apprenticeships. In this type of schools, the quality of teaching is very low and this education is very uneconomical or inefficient: consumption of high finance without added value in the form of successful graduates. There is a high degree of failure in this study, a high number of upper secondary school pupils leaving this education system before passing a final exam [5]. Apprenticeship graduates show the highest unemployment rate in the labor market [8]. Research [13] shows that one of the most frequent employers' demand is the practice of applicants. However, apprentices spend little time in the real work environment in the Czech Republic. Practical training time takes an average of 63 - 68 days in the 1st - 3rd year in this type of education. As a disadvantage, employers also indicate the length of time that graduates need to integrate when starting work.
The solution to these problems can be the implementation of the dual vocational training system. In this case, practical training would take place in the real economy, companies could shape the apprentices' professional profile according to their needs and this preparation would be the first real "practice" of apprentices. The dual system could ensure consistency between supply and demand in the labor market. According to Deissinger and Hellwig [4], the dual system is an institutional framework, which is subdivided into two learning venues: the company or master providing on-the-job training (the actual apprenticeship) and the part-time vocational school where the apprentice receives theoretical instruction. Germany’s dual system of training provision, which has a long history, has become a key inspiration for vocational training reforms around the world. Hamilton [6] and Senker [17] state that countries such as France and Britain see the German system of vocational education and training as “a model to copy”. From a financial point of view, the dualism is reflected in a shared responsibility for funding between companies and state governments.
Vocational education and training (VET) provides useful skills to improve youth chances of a successful professional career [11]. In particular, by aligning the initial education more closely to particular vocations and tasks demanded in the labor market, the problem of mismatch, often seen as a main source of the high degree of unemployment in countries, may be reduced [1].
The aim of this paper is to analyze costs and benefits of the dual system based on experience in countries where this system is used. Within this objective, the net costs of training hypothetical small or medium-sized enterprise (SME) in the Pardubice Region will be estimated. Length of practice seems to be a key factor in the success of graduates in apprenticeship education. By correlation and regression analysis, we find out whether there is a statistically significant influence of length of practice on youth unemployment rate, GDP per capita, and completion rate of upper secondary school pupils.
2 Material and Methods
The substantial benefit of dual system is the smooth transition of young people between school and employment, where young people often get their first jobs in companies where they have practiced, which has impact on the youth unemployment rate. Another positive feature is the high rate of successful completion of upper secondary education, and the country with a dual system also achieves higher GDP per capita (but this indicator is influenced by many other factors, including the mentioned unemployment rate). These statements are illustrated by the following Table 1, which highlights the countries that use the dual system for their vocational training.
Table 1. Benefits of the dual system
	Country
	

	
	Relative youth unemployment rate 
(15-24 years) 
in %
	GDP per capita
	Completion rate of upper secondary education (in %)
	Employment rate of graduates of 
upper secondary vocational schools 
(20-34 years) in %

	Austria
	1,8 
	44 152,2
	                94,4
	89,2

	Belgium
	2,7 
	41 713,9
	89,6
	72,2

	Czech Republic
	2,7 
	31 808,6
	77,6
	87,5

	Denmark
	1,9 
	45 704,2
	92,6
	82,8

	Finland
	2,3 
	39 710,5
	96,2
	77,0

	France
	2,4 
	37 648,2
	93,8
	64,0

	Germany
	1,8 
	44 108,1
	91,6
	91,3

	Hungary
	2,6 
	25 842,4
	87,4
	85,9

	Netherlands
	1,8 
	48 020,0
	93,4
	86,9

	Poland
	3,0 
	26 154,7
	85,2
	75,2

	Slovak Republic
	2,3 
	29 931,0
	83,8
	81,6

	Spain
	2,2 
	  33 729,2
	80,2
	    58,5

	Sweden
	2,7 
	45 535,1
	74,0
	    87,8

	Switzerland
	1,7 
	54 690,8
	95,2
	    85,1

	Great Britain
	2,8 
	39 338,6
	91,8
	    82,0


Note: Completion rate of upper secondary education measures the number of pupils entering the upper secondary level and complete this program within a given timeframe; Relative youth unemployment = share of unemployment rate by age group 15-24 years old and unemployment rate by age group 15-64 years old
Source: Education at a Glance 2017, Eurostat, OECD.Stat
To prove that the dual system (expressed as the time spent in practical training in the company) is causing the aforementioned benefits, we used correlation and regression analysis, where the dependent variable were selected relative youth unemployment rate, GDP per capita and completion rate of upper secondary education and independent variable represents the time spent in practical training in the company. According to Kubanová [9] the correlation analysis is used to determine the extent to which variables interact. The Spearman's correlation coefficient was performed in this paper. Regression analysis is used to describe the dependence of two or more numerical variables. It is a mathematical model that is expressed by a regression function. We used simple regression model. Simple regression describes the dependency of the explained variable on one independent variable (one regressor).
An important contribution to the state is also the involvement of more actors in the financing of the dual system. Vocational training in schools is funded from public sources, but vocational training in companies is paid directly by employers. In Slovakia, Germany, the Netherlands and Austria, companies can reduce the corporate income tax base. E.g. in the Netherlands, a company has the option of applying a tax allowance of € 2,500 for each job filled by the apprentice, whereby companies spend € 8,400 on average per apprentice per course. So the bulk of the company's training is still covered by the company itself. A similar situation exists in Austria or Germany, where most of the costs of training in dual education are borne by employers [3].
For companies involved in dual education, it is important that they will earn a return to their investment in training to compensate for costs, which they have to bear [18]. Training costs (e.g. personnel expenses, training workshops, machines, materials, apprentices' remuneration, etc.) must as far as possible be covered by the productive performance of apprentices within the time of training. Dual education must be paid economically to the company at least from medium and long term, so that companies are willing to offer places to this education.
Figure 1. Productive performance of apprentices (%)
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Source: Rauner [16]
From this picture and according to Potter [14] it is clear that competencies and productivity of apprentices increase over time. Companies that provide dual education, cover their need for professional staff, are becoming more independent on the labor market, thereby increasing their competitiveness. These companies are also gaining recognition and improving their image.
As Lerman [10] says, dual system provides a very strong signal for detecting skills shortages identified by enterprises. Also valuable is employers’ increased certainty that apprenticeship graduates know all the relevant occupational and company-specific skills, and can work well alongside other skilled workers. The high level of occupational mastery achieved by apprentices may also increase the pace of innovation and the ease of implementing new technologies.

When estimating the costs and benefits of training hypothetical company in the Pardubice Region, we use the methodology of Hanushek, Machin and Woessman [7]. The calculation of training costs suggests that they are mainly determined by wages. In addition, there are expenses for material, infrastructure, external courses, costs for hiring and administration of apprentices, and other (X). Briefly, the gross costs (C) of an apprentices (i) at a training site (j) and in an apprenticeship year (t) comprise primarily the apprentice’s wages (aw), the trainers’ wages (bw), and the material expenses (X) involved in providing the training (see formula 1). We consider that material expenses account for 15 % of total costs. We base on the situation, that personnel costs already constituting about 85 % of the total gross cost of training in most countries with a dual system [19]. The number of training years is n. For simplicity, there is no discounting.
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The benefits (B) derived by the company from training during the training period comprises the production generated by the apprentices. The benefit is calculated on the assumption that the productive work done by an apprentices would be performed by either skilled or unskilled workers. Allowance is made for the possibility that not all of the work of apprentices is productive and that some apprentice time is spent on exercises. The benefit is broken down into production activities that would otherwise be performed by unskilled workers (PI) and skilled workers (PII). It is assumed in the first case that the apprentice’s performance has the same value as that of the average unskilled employees. In the second case, the value of the apprentice’s performance (relative productivity) is estimated by comparison to that of a fully skilled workers (γ). The values of the apprentice’s work has to be adjusted by a relative productivity measure (we use the data from Figure 1), since apprentices are not yet as efficient as a skilled worker with a vocational degree. Type I production is multiplied by the wages paid to an unskilled workers (uw), while for type II the wages paid to a skilled workers in the relevant occupation (pw) are used (we use the average annual wages in the Pardubice Region for 2017 for auxiliary and unskilled work and for craft and repair work as a skilled work). As is to be expected, the proportion of type I productivity (α) varies according to the year of apprenticeship and in general declines as the apprenticeship progresses, while the share of skilled work, with higher apprentice productivity (γ), increases as the training proceeds. The benefit is counted according to the following formula:
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The net costs of apprenticeship training (NC) are the difference between the costs (C) and the benefits (B):
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We used the Slovak Act no. 61/2015 on Vocational Education and Training (Dual Education) to modify this general calculation procedure. We have applied the rules of this law for determining apprentices' remuneration, the tax savings, and contribution to training apprentices from the state. This contribution is paid once in Slovakia on 30 June for each apprentice to which company has provided practical training in a dual education system. For SMEs, the amount of the grant is set at € 1000/apprentice. This Slovak Act introduces the elements of the dual system, not the dual system in the pure form, such as in Germany. This country was chosen because of the similarity with the Czech Republic, i.e. a similar historical and economic development, and similar problems in the labor market. For our calculation, we used small or medium-sized enterprise because this category has the largest numerical share of all companies in Pardubice region (99.14 %). The percentage of SMEs for the whole Czech Republic is very similar (99.84). However, the vast majority of these companies are small companies. The small size category means that these companies have between 0 and 49 employees, medium-sized companies have 50 - 249 employees and large companies have more than 250 employees.
3 Results and Discussion

First, we find out whether there is a statistically significant influence of length of practice on the above-mentioned benefits of the dual system from Table 1. We performed correlation and regression analysis. The results of correlation analysis are shown in Table 2. The correlation coefficients were determined for confidence intervals of 95 % and 99 %.
Table 2. Impact of time spent in practical training in the company on selected variables
	Indicator
	Time spent in practical training in the company

	Time spent in practical training in the company (in %)
	1.000

	Relative youth unemployment rate (15-24 years) in %
	  -0.624**

	GDP per capita
	0.211

	Completion rate of upper secondary education (in %)
	    0.908***


Note: statistically significant values that are significant: *** at a confidence interval of 99 %; ** at a confidence interval of 95 %, * at a confidence interval of 90 %
Source: Authors
From the correlation coefficients, the time spent in practical training in the company has a strong negative impact on the relative youth unemployment rate (r = -0.624), and very strong positive impact on the completion rate of upper secondary education (r = 0.908). These two significant variables entering the regression model. The value of the determinant coefficients for the following statistically significant indicators are as follows: 0.480253 for the relative youth unemployment rate, and 0.609027 for completion rate of upper secondary education. The regression analysis results show that indicators explain the model with a relatively high percentage. Relative youth unemployment is influenced by the time spent in practical training of 48 %, and in the case of completion rate of upper secondary education it is about 61 %.
Table 3 represents the estimated costs, benefits and resulting net costs of the hypothetical company in the Pardubice Region. This company trains six apprentices. This number is based on the assumption that our hypothetical company uses 1 instructor for practical training and one instructor can lead at the same time a maximum of 6 apprentices (according to Czech legislation). Number of apprentices may be arbitrary for the calculation methodology, depending on the company's personal and material capabilities. Years are defined as calendar years from the perspective of the company but the 3-year length of the curriculum is considered (the first year begins on 1 September and the fourth year ends on 30 June). Considered number of training hours of apprentices in the company is given in brackets for each year. Total number of training hours for all four years is 1 400. This number of hours is the lowest possible for dual education according to the Slovak Act mentioned above.
Table 3. Net training costs by year of hypothetical company
(in CZK)
	Period
	1st year 
(186 hours)
	2nd year 
(467 hours)
	3rd year  (467 hours)
	4th year
(280 hours)

	Costs
	
	
	
	

	apprentices' remuneration
	32 779
	92 771
	119 538
	81 626

	Trainers’ wages
	35 293
	88 611
	88 611
	53 129

	Material expenses
	12 013
	32 009
	36 732
	23 780

	Total costs


Benefits
	80 085
	213 391
	244 881
	158 535

	Production generated by the apprentices
	58 521
	173 704
	251 845 
	185 161 

	Tax savings
	0
	94 348
	94 348
	47 174

	Contribution to training apprentices from the state
	0
	155 178
	0
	0

	Total benefits


Net costs
	58 521


- 21 564
	423 230

+209 839
	346 193

+101 312
	232 335

+73 800


Note: tax savings = absolute tax savings after the application of a flat-rate tax of EUR 3 200 per pupil or EUR 1 600 per pupil according to the number of hours of training provided per year
Source: Authors
The resulting net costs over the reference years show that the initial investment in apprentices will return to the company for the second year. In the second year, however, the excess of benefits over costs is mainly due to a contribution to training apprentices from the state. From the second year, company can also use a tax deduction from its tax base. You can see that the benefits from production generated by the apprentices are increasing with increasing time and apprentice’s remuneration are rising, too. This growth is due to increasing productive performance of apprentices (Figure 1). From the calculation follows that the more hours the company provides in dual education, the greater the net benefits it achieves. Because of the increasing productivity of apprentices (increasing benefit), training company has an interest in a sufficiently long training duration to recoup its initial training investments as apprentices become more productive later in the training period. Put differently, the amount of training that company is willing to provide increases with increasing training duration [15].
The costs and benefits of apprenticeship training are an important determinant of a company’s decision to hire apprentices, which Mühlemann [12] for Germany and Switzerland dealt with. He found that German company on average makes a net investment of EUR 5 400 per year per apprentice, the average Swiss firm generates a net benefit of EUR 2 300 per year per apprentice. Two factors explain this difference. First, the relative pay of apprentices is around twice as high in Germany as in Switzerland. Second, there are marked differences in the tasks allocated to apprentices when they work in production. German apprentices spend more time doing practice exercises, Swiss ones doing productive work, and particularly doing skilled tasks. It has to be noted that, in contrast to our research, this research was carried out on the already existing dual education in companies. Mühlemann calculated the average costs and benefits of 
3 032 companies in Germany and 2 518 companies in Switzerland. We used the same methodology with slight differences given by the Slovak Act.
Wolter and Mühlmann [19] simulated the hypothetical costs and benefits of apprenticeship training for the case that Spanish companies were to start dual apprenticeships similar to Switzerland or Germany. The simulations show that there would be at least one scenario for each of the analyzed occupations so that training companies could reach the break-even point by the end of the training period (i.e. without having to rely on post-training benefits). A potentially important component of post-training benefits are savings on future hiring costs. Retaining apprentices upon completion of their training eliminate the costs of externally recruiting and familiarizing new skilled workers. Blatter, Mühlemann and Schenker [2] show that average hiring costs range, depending on company size, from 10 to 17 weeks of wage payments. Larger companies have higher rents, which authors explained by longer average interview times.
Small companies can expect smaller net training benefits or may have to bear net costs, while larger companies can expect net benefits. This pattern leads to a situation in which medium-sized and larger companies are more likely to offer training than small companies. From the calculation methodology used follows that the more number of apprentices the company employs, the lower the net costs reaches. Employing more apprentices can afford larger companies. Large companies with numerous apprentices have the possibility of economies of scale and training costs reduction. Because small companies are the backbone of the economy in many countries (case of the Czech Republic), special incentives, such as access to training funds and technical assistance with the training of tutors are important [19].
4 Conclusion

Our research has confirmed the importance of the length of practice in company within the vocational training. Correlation and regression analysis showed that the time spent in practical training in the company has statistically significant negative impact on the relative youth unemployment rate and positive impact on the completion rate of upper secondary education. However, the limit of this analysis is the need to consider the results with caution because there might be some other different factors affect the youth unemployment rate or GDP. Estimated costs and benefits of training hypothetical company in the Pardubice Region consists of two main components. First, the costs that arise during the training period (apprentice’s wages, trainers’ wages, material expenses); second, the benefits that company can generate during the training period by letting apprentices substitute unskilled and skilled workers (saved wages of unskilled and skilled workers - production generated by the apprentices). It is also calculated with tax savings and with one-time contribution to training apprentices from the state. Based on the resulting net costs of this hypothetical company, company's investment in apprenticeships should start returning in the second year, and the benefits should outweigh the costs in the third and fourth years, too. The net costs also depends on the size of the company - the larger the company, the lower the net costs and the higher the benefits. The share of medium-sized companies in the total number of companies in the Czech Republic is only 0.7 %. Most companies are small companies. The dual system in its pure form, as it works in Germany, is difficult to apply for this reason. A solution would be the cooperation of schools with several companies. In small companies, there is a further risk that not all employers are able to train apprentices all activities and skills required by the graduate's profile and some employers use obsolete production facilities. When employing small companies for apprenticeship training, they need to be financially supported by the state. Also in our calculation, state funding in the form of tax savings and contribution to training apprentices appears to be a key factor in the excess of benefits over costs. From this point of view, the dual system seems very costly for public finance. However, it is necessary to consider the significant benefits that are difficult to quantify. For example, a smoother transition of graduates to the labor market, ensuring the needs of the labor market, or limiting non-prospective fields. The limit of this analysis is the fact that the estimated costs and benefits of a hypothetical company, not a real company are calculated. At present, the introduction of the dual system as a solution to problems of vocational education is discussed topic in the Czech Republic. Pilot projects are currently underway, introducing elements of the dual system. Also, some companies are actively seeking to work more closely with apprentices because of a lack of labor force. Further research could analyze the costs and benefits of the dual system of these involved companies and get more realistic results.
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