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Executive Summary

Research question and methodology

Dual education offers graduate from compulsory education in Serbia the chance to combine school
classes with work-based learning in firms. During the 3 years of the program, students divide their time
between classroom education at vocational school and real work experience in firms. The program
started as a pilot project in 2013 and has involved an increasing number of students and firms since
then. In 2018, the Law on Dual Education Serbia (LDE) was approved by the Parliament. The scaling-
up and fine-tuning of this program raises the question of whether providing training places is profitable
for firms. These very preliminary results will stimulate the discussion regarding the total revision of the
LDE as foreseen in the law itself.

The methodology used to answer this question follows a simple accountancy framework that compares
costs and benefits of the dual education program from the perspective of firms. Benefits refer to the
productive value students create while working in the firm. Furthermore, if students remain in the firm
after completing the program, firms benefit from saved adjustment and recruitment costs. Costs include
remunerations paid to the students. Furthermore, they include the costs of instructors and other
employees engaged in work-based learning, safety equipment, travel and food costs, as well as
machines and materials used for training the students rather than production. The costs also account
for the time used to hire the student, to plan and to administer the training. Finally, costs include
expenses for classroom education, if they are provided by either companies or other providers.

The data is based on two sources. First, in May 2020, we sent a quantitative online survey to about 400
training firms, which represent approximately all firms who had started to train students between 2013
and 2019. About 30 firms provide answers to most questions of the survey. Around 170 companies
started the survey but did not complete. Second, we combine the survey with information from the labor
force survey of the year 2014 to 2018 to obtain information regarding gross wages.

Results

Figure | summarizes the results of the cost-benefit analysis. The first bar shows that firms incur costs of
about 80,000 RSD per year. Student labor costs and on-the-job training costs are the most important
cost types. The second bar displays firms’ benefits, which amount to about 33,000 RSD per year. The
productive value is the most important benefit component. As total costs exceed total benefits, dual
education yields total net costs. The third bar shows the net costs, which are about 47,000 RSD per
year.

Further analyses suggest that net costs strongly differ by firm size. Small- and medium-sized firms
experience notably higher costs, mainly due to the fact that supervision time is higher in these firms.
Additionally, small- and medium-sized firms have lower benefits due to the fact that the retention rate in
these firms is extremely low, so they accrue no benefits in terms of saved adjustment or hiring costs.
Large firms, in contrast, are more able or willing to retain students after the end of the program and so
experience higher total benefits. Furthermore, large firms have relatively lower costs. As a consequence,
net costs are much lower for large firms (about 30,000 RSD per year) than they are for small- and
medium-sized firms (about 88,000 RSD per year).



Figure I: Net benefits of the dual education program
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places.

The figure shows for example that benefits amount to about 37,000 RSD per year of which productive value is the
most important component. Yearly costs of about 80,000 RSD vyield net costs of about 42,000 RSD per year.

Policy Options & Recommendations

Our main results suggests that the average firm that trains students in the work-based learning program
faces net costs of about 47,000 RSD per year per student. These net costs correspond to about one
month’s gross wage for a skilled employee. Hence, the program’s features must be carefully analyzed
to identify necessary changes in the design of the educational process and the curricula. To support the
discussion among reform leaders, the CES team has conducted a sensitivity analysis that shows in
which direction the LDE program could be improved so that a small net benefit can be achieved in the
medium term.

The sensitivity analyses we performed show that changes in some parameters might strongly affect the
cost-benefit ratio. Concretely, we show that a shift towards more productive work would improve the
results substantially. These changes would be particularly effective if they are combined with a larger
share of time spent in the companies, resulting in net benefits. Also an increase in the retention rate
would increase after-training benefits and so improve the cost-benefit ratio. Nevertheless, the results of
these analyses should not be taken for granted as these provide only indications of how the cost-benefit
ratio might change, and not certain predictions. A discussion among reform leaders and the involved
stakeholder groups is necessary to find a consensus for the improvement of the LDE program.



Aside from considering which parameters could improve the cost-benefit ratio from the firms’
perspective, we also recommend considering the implications that any measures would have on training
from the students’ perspective. For instance, increasing the time students spend in the firms would make
the training more narrow, and would therefore have negative consequences on students’ mobility after
the end of the program. On the other hand, depending on the competences, students might learn more
from workplace training than classroom education. The high satisfaction of students with workplace
training suggests that this might be the case (Renold et al. 2020).

Another important recommendation is to further monitor the program in the next years. We highly
recommend to conduct cost-benefit analyses again in the future based on a higher sample of companies
who have experienced the implementation of the new LDE program. A regular evaluation of cost and
benefits from the firms’ perspective would allow to adjust or further develop the program. Finally, one
question raised by this report consists of why the retention rate is only about 10%. Understanding more
about the reasons for this finding might help Serbia’s leaders design policies in a way that increases
retention rates.



Pe3nme

Tema uctpaxuBawa U MetTogorsoruja

OyanHo obpasoBake npyxa MOryhHOCT yyeHuMuuMa Aa, HakoH 3aBpLUeHe OCHOBHE LUKOMe, HacTaBe
LKoNoBawe y hopMariHoOM CUCTEMY CpeaHOLUKONCKor obpasoBawa y Cpbuju, Tako wto he yuntn
TEeopWjy y cpeH0j CTPYYHOj LLKOMM 1 pa3BujaTu BELUTMHE Y OKBUPY YYeHa KpO3 pag y peasriHoM pagHom
OKpPYXEHY Y KOMMaHuju. TOKOM TpWU WU YETUPU TOOUHE LUKONOBaha, YY4EHWUM CTUYY TEOpUjcKo
o6pasoBare Yy YYMOHNLN Y CPeaH0j CTPYHHO] LLKOSN U CTBApPHO PafHO UCKYCTBO Y KOMMaHuju. Pa3Boj
nyanHor obpasoBama je noyeo nunot npojektom 2013. rognHe 1 of Taga cy ce nosehasanu n 6poj
KoMnaHwuja n 6poj ydeHuKa, 3aMHTePecoBaHmMX 3a OBaj BUA CTPYy4HOr obpa3oBara. HapogHa ckynwtuHa
Peny6nvke Cpbuje ycBojuna je 3akoH o ayanHom obpasosawy (30[0) y HoBembpy 2017. rognHe. Y
umrby Behe npumeHe u garser paseoja gyanHor obpasoBara NoTpebHo je 04roBopuUTY Ha NUTake ga
nn je obesbenmBarme MecTa 3a yyere Kpo3 pag yyeHuka "mpocutabunHo" 3a komnanuje. Lnrb
npenMMMHapHUX pesynrtaTta gobujeHMX OBMM UCTpaXMBakeM je Oa NoAcTakHy AWUCKYCWjy y Be3u ca
komnnetHoMm pesusmjom 30[10, kako je npeasuheHo n camym 3akoHoM (unaH 40, 3akoH O AyarnHom
obpasoBamy, "Cnyx6eHu rnacHuk PC", 6p. 101/2017, 6p. 6/2020).

MeTogonorvja kopuvwheHa 3a OAroBOpP Ha NPETXOAHO MOCTaBIbLEHO NUTakwe Crneau jeaHOCTaBaH
paYyyHOBOACTBEHMN OKBMP KOju yrnopefhyje TPOLUKOBE U KOPUCTU AyanHor obpa3oBaka U3 nepcrnekTmee
KOoMnaHwja. TepMUH KOPWUCTM OOHOCKM Ce€ Ha NPOAYKTUBHY BPEOHOCT KOjy ydyeHuum "cTBapajy" [ok
peanu3yjy yderwe Kpo3 paf koa nocrnogasua. [lopen Tora, ako yyeHWUM OCTaHy y KOMMaHWju HakoH
3aBpLUETKa LUKOMOBaka, KoMMNaHuje umajy KopucTu of ywteae y TPOLIKOBMMA KOju npaTe cenekuujy
KagpoBa, Kao 1 yBofheHe HOBO3anoCreHnx y nocao, jep je nepuog huxoBor npunarofaBana kpahwu.
TepMMH TPOLLKOBM YKIbydyje npe cBera HakHagy ucnnaheHny ydeHuumma. Nopen HakHage, Kao u
MaTepujanHor obesbehera ydeHuka npeasuheHor 3aKOHOM, Y TPOLLUKOBE CY YKIby4YeHU U TPOLLKOBU
3anocneHnx y KOMNaHujy Koju ce aHraxyjy Kao MHCTPYKTOpM Y AyanHoOM obpa3oBakby, Kao 1 cpeacTtasa
3a paf, OAHOCHO MalluHa 1 maTtepujana Koju ce kopucte 3a obyKy y4yeHuka, a He 3a nMpousBoawy. Y
TpoLukoBe je, Takohe, ypayyHaTo Bpeme Koje je noTpebHo 3a nnaHvpamwe U agMUHUCTPUpame yyera
Kpo3 paa. KoHa4yHO, TPOLUKOBU YKIbY4yjy MU TPOLLUKOBE 0OyKa y KOMMAHWJCKOj YYUOHULM, OPraHN30BaHoj
o[, CTpaHe 3anocneHnxX y KoOMnaHwju nnm opyrux nposajaepa.

Mogaun 3a uctpaxunBarwe NoTuyy u3 asa ussopa. lNpeo, y majy 2020. roguHe Ha agpece oko 400
KoMnaHwja je ynyheH no3us 3a yyelwhe y oHNajH aHkeTn, 0QHOCHO CBUX OHUX KOMMaHWja Koje Cy noyene
na obyyaajy yvyeHuke y nepuogy usmehy 2013. n 2019. roguHe. Ha oBy aHkeTy, oko 30 KoMnaHuja je
narno ogroeope Ha BehuHy nutawa. Oko 170 koMnaHuja je 3ano4vernio aHKeTy, anu je Huje NOMyHWIOo Y
uenoctu. [ipyrn n3sop nogartaka cy nogauum u3 aHketa o pagHoj cHa3u 3a nepuog oa 2014. no 2018.
roauHe, koju cy kopuwheHn kako 6u ce gobune uHgopmauumje y Besn ca 6pyTo sapagama.

Pe3ynTtatu

Cnuka 6p. 1 cymmnpa pesyntate aHanuse TpoLlKkoBa U kopucTu. MpBa nuHWja nokasyje Aa koMnaHuje
rogvwie Tpowe oko 80.000 guHapa. TpowkoBu "ydyewa Kpo3 pad" no yyeHwky (Tj. HakHage y3
npvnagajyhe gonpuHoce, TPOLIKOBM MpeBO3a, MCXpaHe, ocurypara, Kao M cpeicrasa M onpeme 3a
NNYHY 3alUTUTY Ha pagy) Cy HajBaXKHKWja BpCTa TpoLLKoBa. [lpyra NuHuja nprkasyje KOpucT nocrnoaaLa,
Koja nsHocu oko 33.000 guHapa roguwkse. NponssoaHa BpeAHOCT je HajBaXKHUja KOMMOHEHTAa KOPUCTMU.
Kako ykynHu TpoLLKOBM NpemaLlyjy yKynHy 4obuTt, TpeHYTHO gyanHo obpa3oBare JOHOCK KOMMNaHujama



YKynHe HeTo TpowkoBe. Tpeha nuHWja npukasyje HeTo TPOLLKOBE, Koju nsHoce oko 47.000 auHapa
roAuvLLIHE.

[arbe aHanuse cyrepuy fa ce HeTO TPOLLUKOBW 3HaYajHO pasfnuKyjy no KOMMnaHujama 3aBUCHO Of
BenuumHe. Mane n cpegrwe koMnaHuje uMajy 3HaTHO Behe TPOLLKOBE, YrriaBHOM 300r YvkeHule aa je
y TUM KOMMaHWjaMa BpeMe HaZ3opa Hafl ydeHuKoM ayxe. [lopepn Tora, Mmane 1 cpefHe KoMmnaHuje umajy
MaHe KOpMCTK 300r YnkbeHuLEe [a je CTona 3afpKaBarba 3amnocrieHnx y TMM KoMmnaHvjama u3y3eTHo
HUCKa, Tako Aa OHe He OCTBapyjy HMKaKBe KOpPUCTM Y Mnornegy ywrene y TpowkoBuma 360r nakwe
cenekuvje kagposa u nakwer ysohewa y nocao. Benvke komnaHuje cy, HacynpoT Tome, CnocobHuje
UnNun BOSbHWje 4a 3apXe YYeHUKe HaKoH 3aBpLueTKa nporpamMa v Tako ocTBapyjy Behy yKynHy KOpUCT.
LTaBuiue, Benvke KOMNaHuje nvajy penaTtuBHO HMKe TpoLukoBe. Kao nocneguvua tora, HETO TPOLLKOBU
Cy MHOro Mawu 3a Benuka npegyseha (oko 30.000 auHapa roguwke) HEro 3a Mane u cpegwe
komnaHwje (oko 88.000 guHapa roguime).

Cnuka 6p. 1: HeTo kopucTtun og peanusaumje gyanHor obpasoBamna
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HanomeHe: H ~ 30. Cnvka npukasyje roauilie BpeAHOCTU KOMIMOHEHATa 3a NPOLEHEHY KOPUCT, TPOLLIKOBE U HETO
KOPUCT KOMMaHuje Koja peanusyjy y4eHe Kpo3 pag.

Ha cnuum je npukasaHo, Ha npumep, Aa kopuct usHocu oko 37.000 AvHapa roauviikbe of Kojux je mpoussBogHa
BPEAHOCT HajBaXXHWja KOMMOHeHTa. MoguwHnum TpowkoBuMa of oko 80.000 anHapa AONpUHOCE HETO TPOLLKOBWU
of oko 42.000 grMHapa roguLlHe.



Mpenopyke

Hawwv rnaBHM pesynTtaTu cyrepuwly a ce npoceyHa KoMnaHuja Koja peanuayje yyewe Kpo3 paj
Cyo4aBa ca HeTO TPOLUKOBMMA Y U3HOCY of oko 47.000 anHapa roguiltse no y4eHUKY, LWTO je N3HOC Koju
je 'y MHOrMM KOMMaHujama npuONWXKHO jegHak jedHoMecedHo] OpyTo nmnmaTu 3a KBanudurkoBaHor
3anocneHor. Ctora ce kapakTepuctuke noctojeher cucrema gyanHor obpasoBara MOpajy NaxrbMBO
aHanuampaTu kako 6w ce ugeHTudurkoBane HeONXoAHe MPOMEHE Yy OCMULIbaBakwy OOpa3oBHON
npoueca u kypukynyma. [la 6u nogcrakao guckycujy mehly nugepvma pedopmckmx npoueca y Cpbuju
y obnacTtu cTpyyHor obpasoBara, Tum LIEC-a cnpoBeo je aHanM3y OoCeTrbMBOCTY KOja Mokasyje y KoM
npasuy 6y ce morao noborbwatn 300 Tako Aa ce y cpefHem poKy Moxe NocTuhn Mana HeTO KOPUCT.

AHanuse oCeTI/bMBOCTM Koje CMO W3BPLUMMM MoKa3syjy Aa NMPOMEHEe HEKUX napameTapa MOry CHaXHO
yTMuatM Ha OAHOC TpoLKoBa M kopucTU. KOHKpeTHO, ykasyjemMo Ha To Aa Ou opwujeHTauuja Ha
"NpoAyKTUBHMjM paa” 3HaTHO nobosbliana pesyntate. OBe NpomeHe 61 6une HapounTo edonKacHe ako
©u ce kombuHoOBane ca Behnm ygenom BpemeHa NpoBeAeHor y komnaHujama, Tj. Behum 6pojem yacosa
yyera Kpo3 pag y oOHOCY Ha ocTane vacose, jep 6u To gonpuHeno HeTo kopuctuma. Takohe 6u
nosehawe cTone 3agpxaBatba yYEeHWKa Y KOMMAHWjU HaKOH LUKONioBaka noBehano KOpUcT M Tako
nodorbLuano ogHOC TPOLLKOBA M KopucTu. Minak, pesyntaTte oBUX aHanu3a He Tpeba ysumaTtn "3gpaBo
3a roToBO", jep OHM NpYXKajy caMO Ha3Hake Kako Ou ce 04HOC TPOLUKOBA M KOPUCTM MOrao NPOMEHUTH,
a He n ogpeheHa npeasuharwa. HeonxogHa je auckycuja mehy nuaepuma pedopmckux npoueca u
YKIbYYEHUM 3anHTEPECOBaHMM CTpaHama, Kako 61 ce nocTurao KOHceH3yc notpebaH 3a yHanpehene
30[0.

Mopen pasmartpaka Koju napameTpu Oum mornu ga noborbliajy OOHOC TPOLUKOBA U KOPUCTU M3
nepcnekTMBE KOMMaHuja, Npenopy4vyjemMo 1 pasMaTpake uMmnnvkaumja koje 6u 6uno koje mepe nvane
Ha obyKy u3 nepcnektuBe y4yeHuka. Ha npumep, noBehaBawe BpemeHa Koje ydeHuuu nposofe Yy
KoMnaHvjama 6u mx ycko ocnocobrbasano, WTo 6u umano HeratuBHe nocreguue Ha MOBUNHOCT
y4YeHUKa HaKoH 3aBplueTka Likonosawa. C Apyre cTpaHe, y 3aBUCHOCTW OfF KOMMEeTeHuUuja, y4eHuum
MOTY HayyYMTW BULUIE U3 y4Yeha KpO3 pag Yy peariHoOM pagHOM OKpyXewy Hero m3 obpasoBama y
y4noHuum. Benvko 3agoBOrbCTBO yYEHUKA YYEHEM KPO3 paf cyrepuvwie ga 6u To morao 6utun criyyaj
(PeHong v capaghvum 2020).

[pyra BaxkHa npenopyka je garoe npaherwe peanusauuje gyanHor obpasoBara y HapeaHUM roguHama.
Tonno npenopy4vyjemo a oBakBa aHanu3a 6yge cnposefeHa n 'y 6yayhHocTtuy, anu ga obyxsatu Behu
©poj koMnNaHuja U TO OHUX KOje Cy NcKkycune npumeHy nHosmupaHor 300O. PegosHa npoueHa TpoLukoBa
N KOpPUCTU M3 MepcnekTnse KomnaHwja omoryhuna 6u npunarohasawe wnu garbu pasBoj gyanHor
obpasoBana. KoHauHO, jedHO of nuTama MOKPEHYTMX OBUM UCTPaXvBaweM OOHOCU Ce Ha cTony
3agpkaBara ydeHuKa y komnaHujama, koja ce kpehe oko 10%. borbe pasymeBare pasnora OBor
pesyntaTta morno 6u ga nomorHe goHocuounma ognyka y Cpbuju aa ocMycne nonuTmMKe Ha HauuH Koju
he nosehatu cTone 3agp>xaBara y4eHWka y KoMnaHujaMma HakoH 3aBpLUEHOT LLIKONOBaHa.
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1 Introduction

The Serbian government promulgated the Law on Dual Education (LDE) in 2017 in order to regulate
and improve workplace training in upper-secondary vocational education and training (VET). The LDE
specifies key elements of dual VET including workplace learning time, requirements for training
companies, enrolment policies, instructor licensing, contracts, and career guidance provision. Crucially
for companies’ incentives to participate, the LDE also requires that students be remunerated for their
workplace learning time and that they be given non-monetary compensation like meals, safety clothing,
and transportation when necessary. These changes—many of which were piloted between 2013 and
2019 through various projects—were fully implemented in specific occupational profiles starting from
the 2019-2020 school year. As of the 2020-2021 school year, most requirements apply to all workplace
learning in VET over a certain threshold. Table 1 shows the number of students, companies, profiles,
and school taking affected by the new regulation.

Table 1: Key figures of workplace learning participation

School year Students Companies Profiles Schools
2013-2016 400 40 3 16
2016/2017 1000 60 5 19
2017/2018 3000 200 19 60
2018/2019 4500 600 33 80
2019/2020 6100 800 35 72
2020/2021 6900 900 47 74

Source: Chamber of Commerce and Industry Serbia in Belgrade

This study examines companies’ costs and benefits of participating in training under the new
requirements. International evidence demonstrates that companies participate in training when they
earn returns by doing so?. Therefore, evaluating the net costs or benefits of a program that relies on
workplace learning is a crucial policy question. The LDE includes a transitional article stipulating that
the law shall be revised after three years of initial implementation. This study supports evidence-based
policymaking in that revision by providing initial evidence of companies’ costs and benefits under the
new model and identifying key recommendations.

" http://www.mpn.gov.rs/wp-content/uploads/2015/08/STRATEGIJA-OBRAZOVANJA.pdf
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2 Theoretical Foundations

Who should pay for the investment?

Investments in human capital not only increase individuals’ wages and firms’ profits, but also the
competitiveness and the growth of nations (Hanushek and Woessmann 2012) and thereby the well-
being of societies. Although many parties benefit from investments in human capital in the optimal
situation, the answer to who should pay for the investment it is not always straightforward. The
economically efficient answer to this question is that those who benefit from the investment should pay
the costs of education and training. However, it is not always clear who will benefit from investments in
human capital as such investments can create positive externalities (benefits to those who did not invest)
or help to prevent negative externalities (costs of non-education that are shifted to others).

Becker’s theory adapted

In the context of firm-provided training, classical human capital theory (Becker 1962) stipulates that—in
competitive labor markets—employees should cover all costs of investments in general human capital.
For firm-specific human capital, employers and employees should share the investment costs. General
human capital is defined as all skills and knowledge that an employee can use across many firms,
whereas firm-specific human capital describes knowledge and skills that are not transferable from the
current employer to other firms.

However, empirical observations show that firms invest quite frequently in general human capital. Since
this contradicts the theory, adaptations of the theory are necessary to better fit reality.? Since the 1970s
there have been many such extensions of the original theory. Most, but not all, have in some way or
another loosened the assumption that labor markets are competitive. If labor markets have frictions,
then these frictions allow firms to invest in their employees’ general human capital without risking loss
of the investment. They can recoup the investment later by paying wages below employees’ marginal
productivity. Aside from that, employers that invest in training can save money even in competitive labor
markets by reducing turnover or by signaling better working conditions and thereby attracting more
talented and motivated applicants.

Very often, however, labor market frictions come with a cost, for example higher levels of unemployment,
and not all the firms can enjoy the same amount of training-investment protection from labor market
frictions (e.g. Muehlemann et al. 2013). Therefore, in order to explain differences in the incidence of
training provision between countries, economic sectors or individual firms, the focus has recently re-
shifted to the question of the conditions under which and extent to which firms can provide general
human capital by generating a net benefit.

These questions are of particular relevance in labor markets that come close to a competitive labor
market® or for SMEs. Small firms are more likely to lose their students after training than big employers
who can offer internal labor markets. Therefore, SMEs have to rely on the productive contributions of
students during the training period to cover their training costs.

2 See Wolter and Ryan (2011) for an extensive overview of theories explaining the provision and the financing of firm based
training.

3 Comparative analyses of the financing of apprenticeship training countries that run very similar apprenticeship programs,
Austria, Germany and Switzerland, show remarkable differences in the net-costs for firms depending on the labour market
frictions and regulations (see Muehlemann et al. 2010 and Moretti et al. 2017).
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Net benefits of training are important

Most firms are not able to rely completely on labor market frictions to cover their training investments.
Hence, firms’ expected net benefits of training by the end of a training program is one of the most
important indicators in firms’ decision process of whether or not to provide training places for a given
program. When firms expect to have uncovered net costs at the end of training, this does not
automatically exclude the provision of training. Instead, expected net costs tell the firm how much benefit
it will need to extract from students either during or after the training program.*

In the context of the present study, we employ a calculation method (see Section 3 for more details) that
has been extensively used to measure the costs and benefits of apprenticeship training in German-
speaking countries over the last three decades (see Muehlemann und Wolter 2014 for an overview).
Although the new dual education program in Serbia is not directly comparable as a training scheme with
the aforementioned apprenticeship programs, the method of calculating its costs and benefits from the
perspective of the training firm are the same.

The cost-benefit calculation framework we use covers all costs and expenditures for training as well as
the productive contribution of students during the training period. This yields the net-costs at the end of
the training period. Additionally, we estimate post-training benefits that firms can accrue in the period
after training through saved hiring and adjustment costs. This part of the calculation stems from the
aforementioned cost-benefit surveys in German-speaking countries. Recent empirical research has
shown that this part of the model is necessary to give a complete picture of the training decisions of
firms (see Blatter et al. 2016), since firms may accept net costs at the end of the training period if they
know they will have significant benefits afterwards.

Although the participation of firms in any firm-based training model is the conditio sine qua non for the
functioning of such a system (without firms there is no firm-based training), such a training scheme
cannot work properly if it does not generate a positive rate of return for its potential students as well. If
a firm were to try to maximize its return on a training program at the expense of students, it might not
find sufficient or sufficiently talented applicants for its further programs.

However, net benefits during the program are crucial for firms to avoid possible poaching. Indeed, if
other firms poach trained workers, then firms might no longer able to have net benefit at the end of the
training period. Such situation would occur if, for instance, costs of training arise in early phase of the
training, whereas the benefits come after the training. The uncertainty about the possibility to have
benefit after the end of the training might be a critical point in a firm’s decision to train. For this reason,
being able to have net benefit during the program might reduce the risk of poaching. Being able to have
net benefit during the program is thus especially important in a country that starts to develop a dual
education system.

It is easily understandable that most of the parameters in the cost-benefit model for firms have a direct
link to the individual rate of return for students, although we cannot calculate these individual rates of
return to training for the students with the data we collected (discussed in section 3.3). If, for example,
firms reduce student wages in order to cut the costs of the training, it increases the net-benefit or
decreases the net-costs of firms. At the same time, however, the wage cut also decreases the net-
benefit for students. Similarly, if the program increases the time students spend in off-site schooling, it
reduces the productive contribution of students to the firms and thereby increases the net-costs for firms,
but might increase students’ later earnings because such programs might develop higher-productivity
graduates.

4 E.g. in the case of reputation effects, the benefit is not linked to the training of an individual student but rather to the fact that
the firm provides training at all.
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One has to bear in mind that, although some linkages are straightforward in their consequences, some
interventions or program features may affect many parameters in the model simultaneously and it is
therefore not always clear ex ante whether changes increase or decrease net benefits for firms and the
rates of return for students.

Potential benefits for the state

The third partner to consider in our model is the state. The state potentially benefits in several ways from
training investments by firms and individuals. Firms become more profitable, individuals earn more, and
consequently both pay more taxes. Additionally, investments in training and education help to reduce
social transfers paid by the government. In the absence of externalities to training investments, the
government could tax the benefits of these investments without having to make investments on its own.

However, investments in education and training produce externalities that may lead to an
underinvestment by firms and individuals. As a result, most governments try to incentivize firms and
individuals to invest more in training and education by subsidizing these activities. The government can
do this in different ways, for example by paying for educational services or directly paying subsidies to
firms that are active in education. By thus reducing the costs of training and education for firms and
individuals, the government increases the net benefit of training for firms and increases the rate of return
to education for individuals, at the price of lowering the fiscal rate of return to education. As long as cost-
and benefit-sharing between the three parties is such that all get a positive return to training and
education, this sharing can lead to a win-win-win situation and stimulates the dual education by setting
effective incentives.

State investment should have causal impact on the behavior of firms and
individuals

From the perspective of the government it is important to recognize that an investment like a subsidy
only generates more wealth if the investment has a causal impact on the behavior of the other two
actors—firms and individuals. If a firm would offer the same number of training places with or without
subsidies, then government intervention would just change the cost-sharing but not produce a different
outcome in terms of wealth created.

Although we cannot calculate the fiscal return to training in this analysis, the cost-benefit outcome for
training firms helps the government decide whether additional public funds are needed to produce a
better outcome. If that were the case, we would show that subsidies cause higher incidence of training.
If a sufficiently high number of firms can offer training places with net benefits at the end of the program
and training generates a positive rate of return to education for the students, a government intervention
might only produce a deadweight loss.

In Serbia we are at the beginning of the systematic assessment of costs and benefits for training
companies. This first study was conducted shortly after the start of the implementation of the new law.
However, it was also possible to include the several years of experience of the companies that had
already participated in the pilot projects for dual education.

This early measurement is important because during the three-year implementation phase, experience
and empirical evidence will be gathered as to whether the dual education and training system as it was
based on the first law can actually be sustainable. Although the results should be interpreted with caution
due to the small number of participating companies, they nevertheless allow for an in-depth discussion
based on initial findings on the costs and benefits of dual education and can help to improve the LDE in
the near future.
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3 Methodology and Data

In order to analyze the costs and benefits of participating in the dual education program, this study uses
a simple accountancy framework based on the theoretical foundations described in the previous chapter.
The data-gathering process consists of a combination of structured surveys that are conducted online
and microdata of labor force surveys. This section discusses the empirical framework, followed by a
description of the sample and the data-gathering process.

3.1 Stylized lllustration of Costs and Benefits

Before describing the accountancy framework employed in this study, the following paragraphs discuss
a stylized illustration shown in Figure 1. The simplification allows us to highlight the various levers that
can be used to change the costs and benefits of the dual education program, thereby preparing the
ground for our later holistic policy analysis.

Productive value and training costs over time

The horizontal dimension of Figure 1 represents time, while the vertical dimension captures firms’
returns to training in terms of the development of the productive value and training costs. Starting on the
left shows the time before the start of the dual education program. Assuming perfect labor markets,
individuals’ productive value in this time is equal to wages they could earn before participating in the
dual education program. We label this the unskilled wage as opposed to a skilled wage though it refers
to individuals with postsecondary education. During the dual education program itself, the productive
value of the student increases as they become more and more skilled at the tasks of a skilled job. After
the dual education program, the student receives the post-training wage assuming they continue to work
in that company. As discussed in Section Fehler! Verweisquelle konnte nicht gefunden werden., this
post-training wage can be equal to the individual’'s productive value under the assumption of perfect
labor markets, but can also be lower if labor market imperfections exist.

Figure 1: Stylized illustration of costs and benefits of the dual education program
Productive value
Training costs

Productive value with dual education

Productive value
of dual student

Benefit of firm after dual education

= Wage after dual education

Return period

Training costs

Investment period | Benefit of student after dual education

Unskilled
wage

Productive value without dual education
=Unskilled wage

Before dual Dual education After dual Time'
education education

Notes: Own depiction based on Schweri et al. (2003, p. 29)

15



During the dual education program, wages of students are not market-based but are largely defined by
the dual education program regulations. As students’ wage are defined relative to the national hourly
minimum wage, the figure assumes constant wages for simplicity. Hence, the pink line showing training
costs, of which student wages are the most important part, remains constant.

Since the productive contribution of dual education program students is low at the beginning of the dual
education program, the wages of students are often higher than their productive value. Hence, the space
marked in grey space is an investment period during which training costs exceed the student’s
productive value. During the investment period, firms face net costs due to providing the dual education
program place. At some point, when the students become more productive and are entrusted with tasks
that create a higher value-added for the firm, their productive contributions should exceed the firms’
costs for training and the student wage. In this period, the students create a net benefit to the firm.

If overall the net costs in the first period are lower than the net benefit in the second period, the program
already creates a net benefit to the firm by the end of the program. If, however, the net costs in the first
period are higher than the net benefits in the second, the program ends with a net investment on the
part of the firm — an investment that has to be recouped after the program has ended if the model is to
work without modification.

Potential levers to stimulate net-cost changes

This illustration also helps us consider potential levers affecting the net benefits of the dual education
program. The most obvious lever is training costs; reducing student wages would increases net benefits.
Furthermore, other measures that reduce training costs—such as a reduction in the administrative
burden on companies—also help balance the costs and benefits of the dual education program.

Conversely, there are many opportunities to increase net benefits by increasing the productive value of
students. Examples include reducing the time spent on classroom education and concentrating
classroom education in the beginning of the dual education program when students are less productive.
Another example is to concentrate content that provides the foundation for necessary workplace skills—
for example safety procedures—at the beginning of the dual education program. A less obvious
determinant of students’ productive value is the social status of the dual education program. Higher
social status of the dual education program means better students will self-select into the program, and
better students have higher productive value from the beginning without any training investment from
the firm. Furthermore, the learning curve of such students is steeper. Therefore, net benefits increase.

Another important lever is the duration of the dual education program. Increasing the duration of the
dual education program increases the length of the return period, thereby increasing net benefits.

This discussion has assumed that costs and benefits need to balance out during the program itself for
the dual education program to attract firms. However, if we allow for imperfect labor markets, there is a
further option for firms to balance out their training costs. If students remain with the firm after the end
of the program, firms can accrue additional benefits by paying wages below workers’ productive value.

The illustration also clarifies the differences in the perspectives of students and firms. Concretely,
students’ productive value in the investment period is lower than their wages, which are the most
important component of training costs. Therefore, students make a profit in the investment period.
Conversely, in the return period, students’ productive value exceeds their wages and students take a
loss. Students are willing to make this investment because they know that the increase in human capital
improves their productive value in the time after the dual education program. Put more simply, students
accept lower wages in the return period in order to ‘pay’ for their training. Hence, the future value of the
gap trained and untrained wages is the payoff for students, due to which they are willing to accept a
wage below their productive value during the dual education program.
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3.2 Simple Accountancy Framework

The methodology used in this study follows a simple accountancy framework (see Muehlemann and
Wolter 2014) that compares costs and benefits of the dual education program from the perspective of
firms as summarized in Figure 2.

Four cost categories

Costs of the dual education program can be placed in four cost categories. The first category contains
the labor and material costs of planning the dual education program. This mainly includes developing
the on-the-job training blueprint. Costs in this category arise primarily from the firm’s first wave of
students, even though the on-the-job blueprint may be adapted slightly to each specific position or
student.

This cost category also contains costs is for management of the dual education program. This includes
time used by personnel to select students and to conduct job interviews. Material costs of the hiring
process are relatively low for students since students are matched to firms by schools. Hence, firms
need to pay less for advertisements than in a system in which they compete for students in a
marketplace, though some firms make substantial efforts to court potential students, for example by
presenting the dual education program in schools classes and going to roadshows. These firms aim to
attract the best students, which goes on to affect their returns to training. Aside from the hiring process,
this cost category also entails the personnel and material costs arising from administration during the
dual education program.

The second category is for costs for classroom education. This entails the total cost of courses
provided by either companies or other providers. These costs for in-house and external courses include
course fees, course organization costs, teaching materials and other course costs.

The third category is for costs for on-the-job training. The main component of these category is the
time students’ co-workers are unable to do their usual tasks. Similar to these opportunity costs of
personnel, the dual education program might induce opportunity costs of capital. Concretely, training
might require students to use a machine for training that could not be used for production during the
time of training. Alternatively, the firm might buy equipment that is used only for training but not for the
production of goods and services. In addition, on-the-job training costs include costs of training materials
that are consumed during training.

Finally, costs of dual education program also contain the labor costs of the students. Labor costs
include four components. In addition to gross wages, they entail irregular payments such as annual
bonuses, overtime pay, irregular bonuses and commissions. Labor costs further include allowances
such as transportation costs, meal allowances and other allowances. Since labor costs evaluate costs
of labor from the perspective of firms, they further entail employer contributions for pension and disability
insurance as well as health insurance contributions.

Benefits of the dual education program

Summing up planning, hiring/administration, classroom education, on-the-job training and student labor
costs yields the costs of the dual education program. Net benefits during the program duration are
calculated as the benefits the firm receives during the duration of the dual education program minus the
costs.

The main benéefit for firms stems from the productive value of students. This productive value arises

when the student is neither attending courses nor doing exercises that produce no value. In that time,
the student is working—either doing tasks that could be performed equally well by an unskilled employee
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or doing tasks for which training is necessary. Comparing the activities in the beginning and end of the
dual education program suggests that the share of skilled work remains relatively constant over time,
while t the productivity of the skilled work clearly goes up over time.

Net benefits during and after the dual education program

Knowing the costs and benefits during the program duration allows us to calculate the net benefits of
the dual education program during the program’s duration. However, in order to calculate the total net
benefits, we also need to take into account the benefits of the dual education program after the
program’s duration. These benefits arise if the student remains in the firm after the end of the dual
education program. Therefore, the ratio of students a firm can expect to retain is a key element of the
firm’s benefits (see Blatter et al. 2016).

If a student remains in the firm, the firm saves the material and personnel costs of hiring a new employee.
Similarly, students are familiar with firm specificities since they have been working in the firm for 3 to 4
years. Therefore, retaining a student further creates benefits in terms of saved adjustment costs. These
adjustment costs include the initial reduced productivity of a newly hired employee, costs of any courses

the newly hired employee takes, and the opportunity costs of co-workers who cannot work because they
need to show and explain the workflow to the newly hired employee (disruption costs).

Figure 2: Simple Accountancy Framework
Benefits during program duration
Productive value
-Costs of dual education program
Costs for hiring the student and planning/administering the new dual education program
Costs for classroom education
Costs for on-the-job training
Labor costs of students
= Net benefits during program duration
+ Benefits after program duration
Saved hiring costs
Saved adjustment costs

= Net benefits after program duration

3.3 Limitations of the Methodology

The applied methodology has three limitations. The first limitation arises because the data stems from
a survey of firms rather than access to detailed accounting data. As with all surveys, the reliability of the
data depends largely on the sample size. Survey data is prone to measurement errors and might not to
capture all cost categories in the necessary level of detail. However, it should be noted that no
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accounting scheme shave been created to measure the costs and benefits of the dual education
program at this point, so any measurement of the dual education program’s costs and benefits has to
rely to a certain extend on qualitative survey data.

The second limitation arises because the study focuses only on the costs and benefits of the dual
education program for firms. Hence, the study fails to capture returns to individuals and furthermore
does not account for the costs of teaching and administration at Polytechnics or administrative costs for
the government. Additionally, wider individual, institutional and social benefits are not covered.

The third limitation of the study is its focus on the short-run effects of the dual education program for
individual employers only. In the long run, the dual education program might increase the overall supply
of skilled employees for the labor market, thereby alleviating negative effects arising from skill shortage.
This type of general equilibrium effect is particularly important in a small country such as Serbia that
relies substantially on human capital for economic growth (Quah and Toh, 2012). Hence, it is important
to note that firms that train students might create positive external effects for other firms. If the
participating firms encounter net costs for training, this could lead to an underinvestment in training from
a societal point of view (Quah and Toh, 2012). Hence, subsidies might be necessary to prevent
underinvestment. However, analyzing these externalities remains beyond the scope of this project,
which focuses on the private costs and returns to firms in the short run.

3.4 Data

The data used in the project can be separated into two components. The first component is an extended
survey among firms that have participated in the dual education program. The second component
consists of wages from microdata of labor force surveys.

Quantitative survey

The survey contains the detailed questions necessary to calculate the dual education program’s costs
and benefits based on the accounting framework discussed in detail below. Furthermore, the survey
concludes with a few general firm characteristics such as firm size.

In order to ease filling out the survey, the questions refer to different periods, for example to hours per
week or to total hours per year. Hence, the study needs to make additional assumptions regarding the
average working days per month and average paid working hours per week. Concretely, we assume
that employees are entitled to 11 public holidays (Official Gazette of the Republic of Serbia", Nos.
43/2001, 101/2007 and 92/2011) and have the annual leave entitlement of at least 20 days per year
(Labor Law, Article 69). Furthermore, we assume that normal working hours of employees is 40 hours
each week (Labor Law, Art 50) divided across 5 working days, the most common working arrangement
in 2016 (Ministry of Manpower, 2016b).

Sample, trimming, and imputation

The online survey was sent to about 400 training firms, which represent approximately all firms who had
started to train students between 2013 and 2019. This restriction ensures that participating firms are
able to respond to the survey, which was sent out in the mid of May 2020. The first email invitation was
followed by an email reminder after two weeks. Importantly, the Chamber of Commerce and Industry
Serbia (CCIS) phoned firms during the second half of June 2020 to convince them to participate in the
survey.

This procedure led to about 30 firms responding to the whole survey. The sample mainly consists of
firms operating in the manufacturing sector, which almost equally represent small and medium sized
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firms (<250 employees) and large firms (250+). Among those companies, the most diffused occupations
are locksmith-welder, industrial mechanic, fashion tailor, and operator of mechanical processing. The
vast maijority of the occupations represented in the sample yield to a qualification at NQF level 4.
However, these observations further have missing values in some questions. In order to correct for
statistical outliers, we replaced in all variables the lowest/highest values as well as the second-
lowest/highest values with the third-lowest/highest value. Given the small sample, we choose to impute
missing values using the median of the dual education program sector. For the subsample analysis of
small and medium sized firms and large firms, we use subsample-specific median values instead.
Fehler! Verweisquelle konnte nicht gefunden werden. in the Appendix reports the summary statistics
of the variables used in the cost-benefit calculation.

Wage Information

Information about wages plays an important role in the estimation of both costs and benefits, because
wages are used as proxies for productivity and for the calculation the value of time. Therefore, we
combined our survey data with data form the Serbian Labor Force Survey (LFS). This approach has
been also applied in simulations studies on the training program cost-benefit where collection of data
was not possible (see, e.g., Wolter & Muehlemann, 2015; Muehleman et al., 2018).

Concretely, we pooled the LFS data from 2014 to 2018 and calculate median wages for different group
of workers and then use these values in our calculations. Specifically, we used median wages of ISCO-
class Elementary Occupations for unskilled employees, median wages of Human Resource Managers
for HR employees, and median wages of Manufacturing Managers for skilled employees in the
manufacturing sector, while median wages of Supply, Distribution and Related Managers for skilled
employees in the service sector. We regarding occupation-specific median gross wages of skilled
workers, we map the VET occupation into ISCO 08 codes as described by Fehler! Verweisquelle
konnte nicht gefunden werden. in the Appendix.

To get reliable values on students’ wages, we rely on the regulation which determines that firms have
to pay students at least 70% of minimum hourly wage. In our calculations, we apply the 70% to the
national minimum hourly wage of 2020, which account 172.54 RSD. On top of that, we add contributions
for pension and disability insurance and health insurance contributions which account for 4% and 2%
respectively of students’ wage, respectively. To get monthly gross wages, we multiply the students’
gross hourly wage with the number of hours students spend per month in the firm.
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4 Costs and Benefits of the
Program

This section presents the empirical results on how much participating in the dual education program
costs and benefits firms.

4.1 Benefits of the Dual Education Program

The first step towards understanding net benefits of the dual education program is to analyze the
benefits of training. As mentioned above, benefits from training might arise during the program, but also
after the end of the program. During the program, students provide productive value by performing either
un-/semi-skilled or skilled work. After the program, they provide benefits in the form of saved hiring costs
or saved adjustment costs or after the end of the program. Indeed, if students stay in the firm after the
end of the program, firms can potentially save hiring costs because no new employee needs to be hired.
Similarly, newly hired employee create adjustment costs that can be saved if the students stay in the
firm. Adjustment costs arise for instance new employees have a lower productivity because they have
to adjust to the firm-specific processes and products. They might also create expenses by taking
courses. Finally, new employees create opportunity costs of co-workers who cannot work because they
need to show and explain the workflow to the newly hired employee.

Figure 3 shows the yearly benefits of the dual education program for each of these categories. In total,
the benefit is about 33,000 RSD per year. Of these, 81% reflects the productive value the student
generates, 18% reflects the saved adjustment costs, while the saved hiring costs represent merely 1%.

Figure 3: Benefits by category

Saved adjustment
costs; 5844 RSD
(18%)

Saved hiring costs;

/ 440 RSD (1%)

Productive value; 27023
RSD (81%)

Notes: N~30. The figure shows the median yearly benefit per student in RSD.
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With regard to the productive value—which is the major benefit component—the calculation has four
components, namely the time students spend in firms, the share of time students use for different
activities, the wage of employees with corresponding skill level, and the lower productivity of students
relative to skilled employees.

The results regarding the time that students spend in the firms show that the median number of weeks
per year increases from about 13 in the first year to 30 in the second and third year of the program. Also
the number of hours per week that students spend in firms increases over time. The median number of
hours increases from 8 in the first year, to 12 and 18 hours per week in the second and third year,
respectively. The results regarding the time use of students show that the median practicing time at the
workplace without producing valuable products or services is about 55%. This share decreases from
60% in the first year, to 55% in the second year, to about 50% in the third year. On average, students
spend 27% of their time performing un-/semi-skilled work. Un-/semi-skilled work consists of activities
that can be performed without dual education program training. This share increases over the course of
the dual education program. After 15% in the first year, it increases to 25% in the second year and up
to 40% in the third year. Lastly, the share of skilled work remain constant over the first and second year
to about 10% of the time, while slightly increase to 15% in the third year. Hence, students spend more
than half of their time in the firm unproductively and use only a small amount of time for skilled work.

When the student performs un-/semi-skilled work, the framework assumes that their productive value
equals the labor costs of an unskilled employee, or 43,000 RSD per month. Similarly, the labor costs of
skilled employees in the dual education program occupation serve as approximation of the productive
value of time during which the student performs skilled work. These average labor costs of 57,000 RSD
per month are substantially higher than those of un-/semi-skilled employees.

The calculation of productive value during the time the student performs skilled work further needs to
account for the reduced productivity of students compared to a skilled employee. During the first year
of the dual education program, students can complete 10% of the work that an average skilled employee
perform in a given time. In the second year of the program, students complete about 30% of the work
compared to a skilled employees, while in the third year this share increases to 50%. Overall, this relative
productivity appears small, and can probably be explained by the considerably small time that students
spend in companies.

Still, the value of goods and services produced by students increases over time, because they spend a
larger share of time productively, increase the share of skilled work and become more productive. This
shows empirically that increasing the intensity of the dual education program—in term of time spend in
the firm—can increase net benefits of the dual education program.

After-training benefits, which occurs after the end of the program, are relatively small compared to the
productive value. This is mainly due to the fact that retention rate is pretty low (10%), and therefore
almost no post-training benefits occur. Still, saved adjustment costs make up 18% or about 5,800 RSD
of each year’s total benefits. Saved hiring costs amount to merely 1% or 440 RSD per year.

Heterogeneity of benefits

Figure 4 displays the heterogeneity of yearly dual education program benefits across firm size. We also
report for reference reason the same sample average as in Figure 3. The results suggest that benefits
in terms of productive value are larger in small and medium-sized firms. This results is mainly driven by
the fact that students in small and medium-sized firms spend more time in conducting productive work,
while students in large firms mainly spend time in doing unproductive practicing. Concretely, in small
and medium-sized firms the percentage of un-/semi-skilled work is constant at about 20% over the three
years, while the percentage of skilled work increases from 18.5% in the first year to about 40% in the
third year. In contrast, in large firms the first year is only devoted to practicing. The percentage of un-
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/semi-skilled work account to 10% in both the second and third year, while skilled work increase to about
15% in the second year and 30% in the third year.

As Figure 4 further suggests, large companies have larger saved hiring costs, and especially, larger
saved adjustments costs. This is essentially due to the fact that the retention rate—the share of students
remaining in the companies after the end of the program—is large, about 33%. In contrast, the median
small or medium-sized firms have a retention rate of 0%—the majority of them retain no students after
the end of the program—and therefore saved hiring and adjustment costs for these companies are also
zero.

Figure 4: Benefits categories, by firm size
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Notes: N~30. The figure shows the median yearly benefit per student in RSD.

4.2 Costs of the Dual Education Program

The second step towards understanding net benefits of the dual education program is to analyze
expenditures and costs firms incur in the course of the dual education program. The median firm has
costs of about 80,000 RSD per student per year. Figure 5 displays how this breaks down into cost
categories. On-the-job training costs is the most important cost category, accounting for 36,000 RSD or
45% of total costs per student per year.

This cost category includes some costs for buying training equipment, for consuming training materials
and for opportunity costs of using equipment as training equipment rather than for production. However,
the brunt of on-the-job training costs arises because mentors, supervisors and co-workers have to invest
time into training the student. The results regarding the time that supervisor spent with a student show
that the median number of hours per week increases from about 1.5 in the first year to 2.5 in the second
and 3.5 in the third year of the program. The number of hours per week that other skilled employees
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spend with a student also increases over the program. The median number of hours increases from 0
in the first year, to 1.5 and 2 hours per week in the second and third year, respectively.

Another yearly 33,000 RSD or 41% of the costs stem from labor costs of students. Students’ wage
represent the main part of these costs. Besides that, also allowances constitute a significant cost factor.
In contrast, irregular payment are small and almost irrelevant in the total student labor costs. Costs for
hiring students and for administering the dual education program make up 13% or about 10,000 RSD
of each year’s total cost. This category contains some material costs but mainly arises from personnel
time devoted to the smooth functioning of the dual education program. Concretely, HR employee,
supervisor and another skilled employee spend about 2 days each fort planning the dual education,
hiring a student, and administering the dual education during program.

Finally, classroom education costs amount to merely 1% or 750 RSD per year.

Figure 5: Costs by category
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Notes: N~30. The figure shows the median yearly costs per student in RSD.

Heterogeneity of costs

Figure 6 displays the heterogeneity of yearly dual education program costs across firm size. We also
report for reference reason the same sample average as in Figure 4. The results suggest that costs are
larger in small and medium-sized firms. This finding holds for all four cost categories.

Specifically, in terms of planning, hiring and administration costs, the median costs for small and
medium-sized firms are about 40% higher than in large firms. This results is mainly driven by the fact
that in small and medium-sized firms the employee involved in this process need more time that in large
firms. Concretely, in small- and medium-sized firms the supervisor devotes 5 days in total for this
activates, while HR employee and other skilled employee about 2 days each. In contrast, in large firms
the supervisor devotes 3 days in total for these activities, while HR employee and skilled employee 2.5
and one day, respectively. This might be due to the fact that large firms profit from economies of scale
arising from multiple apprentices. The difference in costs for material need for these processes is
negligible.
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As Figure 6 further shows, differences in the classroom education costs are minimal and affect total
costs only marginally. In contrast, differences in on-the-job training cost are larger. Concretely, on-the-
job training costs are higher in small and medium-sized firms mainly due to the fact that the number of
hours that supervisors and skilled employees spend with students are larger in these firms.

Finally, student labor costs are also higher in small and medium-sized companies. This is essentially
due to larger allowances paid to students by small and medium-sized firms as well as to the settlement
of some irregular payment.

Figure 6: Cost categories, by firm size
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Notes: N~30. The figure shows the median yearly costs per student in RSD.

4.3 Net Benefits of the Dual Education Program

This section combines the information about costs and benefits. Figure 9 shows that the median firm
receives benefits of 33,000 RSD and faces costs of 80,000 RSD per year. The median firm thus has
negative net benefits of 47,000 RSD per year per student. Hence, firms mostly have an investment-
oriented approach, meaning that they participate in the dual education program in order to profit from
the investment into human capital at a later stage.
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Figure 7: Net benefits of the dual education program
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places.

The figure shows for example that benefits amount to about 33,000 RSD per year of which productive value is the
most important component. Yearly costs of about 80,000 RSD vyield net costs of about 47,000 RSD per year.

Heterogeneity of net benefits

Figure 8 displays the heterogeneity of yearly dual education program net benefit across firm size. As
previously noted, small- and medium-sized firms have higher costs, mainly due to the fact that in these
companies on-the-job training costs are higher than in large firms. Furthermore, small- and medium-
sized companies have also smaller benefits, essentially because retention rate in these companies is
extremely low, and therefore post-training benefits are inexistent. Bringing these two components
together yield to negative net benefits, which are much higher for small- and medium-sized firms.
Specifically, the net benefit for a small or medium sized firm are negative and reach approximately
91,000 RSD per year. Large firms also experience negative net benefits, which for the median firm are
valued at 32,000 RSD per year. These negative net benefits are, however, much lower than they are
for small-and medium-sized firms, suggesting thus that investing in human capital is economically more
interesting for large firms than for small- and medium-sized firms.
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Figure 8: Net benefits of the dual education program, by firm size
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places.

The figure shows for example that costs amount to about 100,000 RSD per year form small- and medium-sized
firms, while about 75,000 RSD per year in large firms. Benefits amount to about 29,000 RSD per year in small- and
medium-sized firms, while about 41,000 RSD per year in large firms of which productive value is the most important
component. Yearly net costs are about 91,000 RSD per year in small- and medium-sized firms, while about 32,000
RSD per year in large firms.
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5 Sensitivity Analysis

This section provides some sensitivity analyses of the results previously presented. Thereby, we show
how the net benefits change when we allow some relevant parameters to change. Concretely, the
sensitivity analyses provide information about how net benefits change if 1) students spend more time
in the firm, if 2) the students spend less time practicing and more time with productive work and if 3) if
the retention rate of students after the program increases.

Itis important to note that the results of these analyses assume that, when changing certain parameters,
all other cost or benefit parameters remain the same. It is therefore a ceteris paribus analysis. The
implications of this assumption should not be taken for granted and the results should therefore be
interpreted with caution.

Increase students’ time in firms

The first sensitivity analysis varies the amount of time students spend in firms. Figure 9 reports the
median number of hours a student spends in firm during a week in which students are in the firm. The
result show that during the first year, they spend six hours per week in the firm. This value increases to
12 and 18 hours per week during which students are in the firm.

Figure 9: Student’s hours per week in the firm, by training year
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Notes: N~30. The figure shows the median number of hour a student spends in firm during a week in which the
student is in the firm (baseline) and the hours per week in case of doubling the time in the firm (sensitivity).

The figure shows that hours per week in the firm increase from 6 hours in the first training year to 18 hours in the
third year.
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We could therefore investigate how the cost-benefit ratio would change in case of an increase in the
time students spend in the firm. Assume for instance that the hours students spend in firms double in
every training year. This would suggest that students spend 12, 24 and 36 hours per week in the firm.
Alternatively, the amount of time students spend in the firm can also be increased by raising the number
of weeks the students spend in the firm each year.

It is important to note that increasing the amount of time students spend in the company affects the net
benefit calculation in several ways. First, it increases the productive value because students spend more
time in the firm. Second, the student labor cost increase because students are paid on an hourly rather
than on a monthly or a yearly basis.

Furthermore, in order to make the sensitivity analysis reasonable, we have to account for the fact that
an increase in the amount of time students spend in the firm also increases the supervision time. Since
the intensity of supervision decreases as the students become more adept, we assume that supervision
time increases by 50%. Hence, supervision hours increase relatively less than the number of hours
students spend in the firm, which increase by 100%.

Figure 9 reports the median number of hours per week that supervisors and other skilled employees
spend training a student in each of the three years. The results show that in the first year, supervisors
and skilled employers lose no time due to training students. This might be due to the fact that students
spend most of their time practicing or doing un-/semi-skilled tasks. The number of hours per week
increases to 3.3 and 4.9 in the second and third year, respectively. These values are relatively low
compared to other dual VET programs (Moretti et al., 2017). In the sensitivity analysis, we assume an
increase of weekly training hours to 0, 4.9 and 7.5 in the first, second, and third year, respectively.

Figure 10: Supervision time per week, by training year

Supervision Hours per Week
12

10

0 lI II

Year 1 Year 2 Year 3

D

N

N

mBaseline ®Sensitivity

Notes: N~30. The figure shows the median number of hour that supervisor and other skilled employees spend
with a student during a week in which student is in the firm (baseline) and the hours per week in case of a 50%
increase the supervision time (sensitivity). The figure shows that supervision time increase from 0 hours per
week in the first training year to 7.5 hours per week in the third year.
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Figure 11 compares the costs, benefits and net benefits of the sensitivity analysis with the baseline
results presented in the previous section. Compared to the baseline results, costs are clearly higher.
This is due to two reasons. First, doubling students’ time in firm increases student labour costs. Second,
it increases the supervision time and therefore on-the-job training costs. However, increasing the hours
students spend in the firm also increases the productive value and thus the benefits for firms.
Nevertheless, the increase in costs (from about 80,000 RSD per year to about 120,000 RSD per year)
is larger than the increase in benefits arising from the productive value (from about 35,000 RSD per
year to about 60,000 RSD per year), and thus the negative net benefits are larger. In other words, the
program would be even less attractive for firms from a monetary point of view.

Figure 11: Sensitivity analysis — increase students’ time in firms
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places. For each component, the first bar reports the values of the baseline estimation,

while the second ones the values of the sensitivity analysis.

The figure shows that by increasing students’ time in firms costs increase from 80,000 RSD to 120,000 RSD per
year. Benefits increase from about 33,000 RSD to about 60,000 RSD per year. The net costs increases from about
47,000 RSD to about 60,000 RSD per year.
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Increase the percentage of productive work

The sensitivity analysis regarding the amount of time students spend in the firm assumes that the time
use of students remains unaffected. However, it appears possible that increasing students’ time in the
firm also changes the percentage of time students spend practicing, doing un-/semi-skilled tasks and
doing skilled tasks. Therefore, this sensitivity analysis starts by analyzing how the cost-benefit ratio
would change in case of a shift from practicing to un-/semi-skilled work and skilled work. Concretely, we
assume that in each year the percentage of time devoted to practicing can be reduced by 20%, and
instead the percentage of time doing un- /semi-skilled work and skilled work increase by 10% each.

Figure 12 reports for every training year the percentage of time that students use for practicing,
conducting un-/semi-skilled work, or conducting skilled work. This figure shows that students, when they
are in the firm, mainly pursue practicing activates which have no productive value for the firm. This
percentage decreases slightly from 60% in the first year to 50% in the third year. However, the share of
practicing remains high. Therefore, the time devoted to un-/semi-skilled or skilled work remains relatively
low. The median value for the percentage of time spent in conducting un-/semi-skilled work remains
almost constant around 10% over the three years. The percentage of skilled work starts at 15% and
increases to about 25% and 40% in the second and third year, respectively.

Therefore, the sensitivity analysis assumes that practicing amounts to about 40%, 35% and 50% in the

three training years, respectively. The percentage of unskilled work is about 20%. The skilled work
percentage increases from 25% to 35% and 50% in the sensitivity analysis.

Figure 12: Percentage of time students use to do different tasks, by training year
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Notes: N~30. The figure shows for every training year the median percentage of time that students use for
practicing, conducting un-/semi-skilled work, or conducting skilled work.

The figure shows that students, when they are in the firm, mainly pursue practicing activates. The time spent in
practicing decreases from 60% in the first year to 50% in the third year. The time devoted to un-/semi-skilled remains
almost constant around 10% over the three years. The percentage of skilled work increases form 15% to about
40% in the third year.
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Figure 13 shows the costs, benefits and net benefits resulting from this second sensitivity analysis and
compares them to the baseline. By shifting some time from practicing to un-/semi-skilled work and skilled
work, the costs remains basically unaffected. In contrast, the total benefits increase due to the fact that
the productive value increases. Nevertheless, the increase in benefits (from about 33,000 RSD per year
to about 65,000 RSD per year) is not enough to fully balance the total costs of about 80,000 RSD per
year. Thus, if the percentage of time devoted to practicing is reduced to 20%, and meanwhile the
percentage of time for un-/semi-skilled work and skilled work increase each by 10%, the program would
still on average generate net costs. However, the net costs become relatively small, amounting to about
16,000 RSD per year.

Figure 13: Sensitivity analysis — increase the percentage of productive work
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places. For each component, the first bar reports the values of the baseline estimation,
while the second ones the values of the sensitivity analysis.

The figure shows that by increasing the percentage of productive work firms’ costs remain constant, while benefits
increase from about 33,000 RSD to about 65,000 RSD per year. The net costs decreases from about 47,000 RSD
to about 16,000 RSD per year.
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Increase students’ time in firms and the percentage of productive work

How would net benefits change if we increase the time students spend in firms and, at the same time,
increase also the percentage of productive work they conduct? To answer this question, we combine
the two sensitivity analysis previously described. Specifically, we investigate the effect of doubling the
time students spends in firms and increasing the supervision time by 50% combined with a 20%
reduction in the time students practice and an increase of 10% for both un-/semi-skilled work and skilled
work. Also for this third sensitivity analysis we make the strong assumption that by changing those

parameters the rest remain unchanged.

Figure 14: Sensitivity analysis — increase both students’ time in firms and their productive value
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Notes: N~30. The figure shows yearly values of the components for the estimated benefits, costs and net benefits
of firms providing training places. For each component, the first bar reports the values of the baseline estimation,
while the following ones the values of the sensitivity analyses.

The figure shows that by increasing students’ time and increasing the percentage of productive work firms’ costs

increase from 80,000 RSD to 120,000 RSD per year. Benefits increase from about 33,000 RSD to about 125,000
RSD per year. The net benefits increases from about -47,000 RSD to about 5,000 RSD per year.
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Figure 14 presents the costs, the benefits, and the net benefits of this combined sensitivity analysis. For
each component, the first bar reports the results of the baseline cost-benefit estimations. The second
and third bars report the results for the previous two sensitivity analysis, namely increasing the time
student spend in the firms or changing the percentage across the different activities. Finally, the fourth
bar reports the results of the combined effect. Starting by looking at the costs, we can observe that the
fourth bar reports costs similar than in the second bar. This is due to the fact that increasing students’
time in the firms generates higher costs, while changing the percentage of activities does not affect
costs. In contrast, both variations increases benefits, as also reported by the second and third bars.
What is remarkable, however, is that by changing both parameters at the same time, the additional
benefits are greater than the sum of the two separate changes. Indeed, by increasing students’ time in
firms and changing the percentage across the different activities a cross-effect arises. Students spend
more time in the firms and this time is devoted to productive activities. The resulting total benefits exceed
the total costs, and thus imply on average small but positive net benefits.

Increase retention rate

So far we focused on parameters affecting costs and benefits of the work-based learning during the
program duration. We now investigate how the cost-benefit ratio would change if after-training benefits
would change. In this regard, one key parameter is the retention rate, i.e. the percentage of students
remaining in the firms after the end of the program. As reported by Figure 15, the median retention rate
in the sample is 10%. This relatively low retention rate, strongly differ across firm size. For instance, in
small- and medium-sized firms the median retention rate is by 0%, meaning that more than 50% of these
firms do not retain apprentices after the end of the program. In contrast, the median retention rate by
large firms is about 33%. We could for instance investigate how the net benefits would change in case
of an increase in the median retention rate from 10% to 75%.

Figure 15: Retention rate, by firm size
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Notes: N~30. The figure shows the median retention rate in the sample and across firm size. The figure shows that
the median retention rate in the sample is 10%, which however strongly differ across firm size. In small- and medium-
sized firms the median retention rate is by 0%, while the median retention rate by large firms is about 33%

Figure 16 compares the resulting costs, benefits and net benefits of this last sensitivity analysis with the
baseline results presented in the previous section. Changing the retention rate would leave the total
costs unchanged. Similarly, the productive value remains the same. However, post-training benefits
would increase due to the fact that saved hiring costs and especially saved adjustment costs would
increase. The estimated total benefits would reach about the same value as the total costs, implying
thus total net benefits of about zero.
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Hence, itis possible that firms make a net benefit if the retention rate increases. However, the necessary
increase is substantial. Therefore, policies aiming to increase the retention rate should be accompanied
by policies aiming to improve the cost-benefit ratio during the program.

Furthermore, we currently have little information about why the retention rate is so low. Are the former
students switching the firm? Do the former students start another education program or do the firms
have no positions for the former students to offer? Therefore, improving our understanding of the
process after the end of the program is key to develop measures that might increase the retention rate.

Figure 16: Sensitivity analysis — increase retention rate
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while the second ones the values of the sensitivity analysis.

The figure shows that by increasing the retention rate firms’ costs remain constant, while benefits increase from
about 33,000 RSD to about 65,000 RSD per year. The net costs decreases from about 47,000 RSD to about 16,000

RSD per year.
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6 Conclusions, Discussion &
Recommendations

Results

Firms participating in work-based learning between 2013 and 2019 incur costs of about RSD 80,000 per
participant per year. Student labor costs and on-the-job training costs are the most important cost types.
Firms reap benefits of about 33,000 RSD per year. Participants’ productive value is the most important
benefit, followed by saved adjustment costs and saved hiring costs. Combining costs and benefits yields
net costs of about 47,000 RSD per student per year.

These net costs strongly differ across firm size. Small- and medium-sized firms experience clearly higher
costs, mainly due to the fact that supervision time is higher in these firms. Additionally, small- and
medium-sized firms have lower benefits due to the fact that the retention rate in these firms is extremely
low, and therefore no post-training benefits occur. Large firms, in contrast, are more able or willing to
retain students after the end of the programs and so experience larger total benefits. Furthermore, large
firms, compared to small- and medium-sized ones, have lower costs. As a consequence, net costs are
much lower for large firms (about 30,000 RSD per year) than in the case of small- and medium-sized
firms (about 88,000 RSD per year).

As we mentioned at the beginning, the sample size is unfortunately very small. Therefore these results
must be considered with caution. They allow all the partners involved in the implementation of dual
education to understand the different variables that make up the cost-benefit analysis and to stimulate
the discussion on possible changes in the context of the total revision of the dual education law.

Sensitivity Analyses

Sensitivity analyses of the results illustrate how the net benefits change when we allow some relevant
parameters to change. We show that doubling the hours that students spend in firms and increasing the
supervision time by 50% increases net costs. In contrast, an increase in the percentage of time students
devote to productive tasks rather than practicing increases benefits while leaving costs unchanged.
Nevertheless, only a combination of increasing the time students spend in firms and a shift towards
more productive work would generate positive net benefits. Still, it is important to mention that the results
of these analyses assume that, even when changing certain parameters, all other cost or benefit
parameters remain the same. Finally, we also show that an increase in the retention rate could increase
after-training benefits and eventually also induce positive net benefits.

Discussion of Results & Policy Options

The main results suggests that the average firm that trained students in dual education faces net costs
of about 47,000 RSD per year. These net costs correspond to about a monthly gross wage of a skilled
employee. This is mainly due to the fact that the productive value of students is relatively low and that
the retention rate is extremely low. Student labor costs and on-the-job training costs are the most
important components of costs.

It is however important to contextualize these results. These costs and these benefits have arisen in
firms adopting dual education in pilot projects or at the beginning of the implementation of the LDE. We
could therefore suppose that some of the costs arose due the fact that firms had relative little experience
with the program. For instance, the supervision costs, which are high compared to the relatively little
time students spend in firms, might be due to the fact that supervisors or other skilled employees spent
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much time with students in order to be sure to correctly implement the program. One could imagine that,
by acquiring more experience over time, firms might optimize supervision, for instance by adopting peer-
to-peer practices in which students of the later years teach to the younger ones.

Furthermore, firms might become more adept at utilizing the students for productive work rather than
practicing as firms gain experience with the program. The sensitivity analyses we performed show that
changes in some parameters might strongly affect the cost-benefit ratio. In particular, we show that an
increase in the time students spend in firms together with a shift towards more productive work could
generate positive net benefits. Also an increase in the retention rate would increase after-training
benefits and so improve the cost-benefit ratio. However, the necessary change in the retention rate to
arrive at net benefits is quite substantial. Hence, it appears important that measures to increase the
retention rate are accompanied by measures to improve the cost-benefit ratio during the program
duration. Note that the results of these analyses should not be taken for granted as these provide only
indications of how the cost-benefit ratio might change.

Further Recommendations

As already mentioned, due to the low sample size, no concrete instructions for action based on the
sensitivity analysis can be given. However, the study does help to structure the discussion among
stakeholders in an evidence-based way. We therefore recommend the following measures:

e We recommend to discuss the study results with various stakeholders. The sensitivity
analysis gives first indications in which direction the program could be improved. It is important
to weigh up the advantages and disadvantages of all factors and to choose a combination of
different measures. For example, the number of hours spent in the company could be
increased and at the same time the instructors and supervisors could be trained to gradually
involve the LDE students more in productive work.

¢ Another important recommendation is to further monitor the program in the next years. We
therefore highly recommend to conduct cost-benefit analysis again in the future (e.g. 2 years
after the total revision of the LDE). This is particularly important as the sample size in this study
remains relatively small.

o Furthermore, a regular evaluation of cost and benefits from the firms’ perspective would
allow to adjust or further develop the program. This should however be accompanied also by
qualitative research for instance through structured surveys or focus groups by industry of firm-
size.

e One question raised by this report consists of why the retention rate is only about 10%.
Understanding more about the reasons for this finding might help to design policies in a way
that retention rates increase.

We congratulate the Serbian government and the CCIS for conducting such a cost-benefit study at this
early stage of the implementation of the LDE. This allows a broad discussion with the stakeholders
involved about the various influencing factors. The sensitivity analysis helps the decision makers to
guide possible variants of the improvement of the program on the basis of first empirical findings in
Serbia.
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Appendix

Table A1: Summary statistics

Variable N Mean Median Min Max
Students' time use

Weeks per year in the company: year 1 28 14.8 13.5 0 37
Weeks per year in the company: year 2 32 24.8 30 2 40
Weeks per year in the company: year 3 33 25.5 30 3 40
Hours per week in the company: year 1 25 7.6 6 0 24
Hours per week in the company: year 2 32 12.3 12 2 24
Hours per week in the company: year 3 34 15.5 18 3 24
Hours per week of in-house courses: year 1 21 0.6 0 0 2
Hours per week of in-house courses: year 2 23 2.0 1 0 8
Hours per week of in-house courses: year 3 24 2.3 0.5 0 8
Share of time in the company used for practicing: year 1 25 60.2 60 20 100
Share of time in the company used for practicing: year 2 31 58.3 55 20 100
Share of time in the company used for practicing: year 3 33 50.1 50 10 100
Share of time in the company used for un-/semi-skilled work: year 1 25 22.0 15 0 70
Share of time in the company used for un-/semi-skilled work: year 2 31 17.3 15 0 50
Share of time in the company used for un-/semi-skilled work: year 3 33 16.1 10 0 50
Share of time in the company used for skilled work: year 1 25 15.4 15 0 40
Share of time in the company used for skilled work: year 2 31 24.1 25 0 70
Share of time in the company used for skilled work: year 3 33 324 40 0 70
Relative productivity

Productivity of students relative to skilled employees: year 1 24 15.0 10 0 50
Productivity of students relative to skilled employees: year 2 29 27.4 30 5 60
Productivity of students relative to skilled employees: year 3 31 44.7 50 15 80
Students' wages

Monthly gross wage: year 1 190 815.3 815.3 815.3 815.3
Monthly gross wage: year 2 190 3623.3 3623.3 3623.3 3623.3
Monthly gross wage: year 3 190 5435.0 5435.0 5435.0 5435.0
Monthly irregular payment: year 1 20 1.7 0 0 10
Monthly irregular payment: year 2 18 439.2 0 0 2300
Monthly irregular payment: year 3 18 850.3 0.5 0 3000
Monthly allowances: year 1 27 22529 1000 0 10000
Monthly allowances: year 2 22 25953 1550 0 8000
Monthly allowances: year 3 24 3557.3 2320 0 11000
Employees' wages

Monthly net wage HR employee 37 55540.6 52000 0 120000
Monthly net wage supervisor 265 55807.8 50000 0 170000
Monthly net wage skilled employee 8969 30579.2 28000 0 300000
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Monthly net wage unskilled employee 8940

Hiring and administrating students

Total days that HR employee spent to hire and administrate a student 34
Total days that supervisor to hire and administrate a student 34
Total days that skilled employee to hire and administrate a student 34
Total material costs of hiring and administrating 28

Cost of courses, equipment and material

Course cost 26
Value of existing equipment used for training 34
Weeks of existing equipment used for training 36
Cost of new equipment used for training 38
Cost of material used for training 35

Training time of supervisor and skilled employees

Weekly hours spent by supervisors in training: year 1 15
Weekly hours spent by supervisors in training: year 2 16
Weekly hours spent by supervisors in training: year 3 14
Weekly hours spent by skilled employees in training: year 1 15
Weekly hours spent by skilled employees in training: year 2 16
Weekly hours spent by skilled employees in training: year 3 14

Saved hiring costs

Job add costs 29
Hours of HR employee to hire new employee 31
Hours of supervisor to hire new employee 31
Hours of skilled employee to hire new employee 31

Saved adjustment costs

Hours spent by newly hired employee in courses 29
Costs of courses 23
Weeks needed for newly hired employee to reach full productivity 33
Productivity of the newly hired employee compared to an average 31
employee

Time used by HR employee to prepare the newly hired employee 25
Time used by supervisor employee to prepare the newly hired 28
employee

Time used by skilled employee to prepare the newly hired employee 28

Retention rate

Share of students remaining in the company after competition 69
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Table A2: Mapping of VET occupations into ISCO 08 codes

VET Name ISCO08 ISCO 08 Name
Number
Air traffic technician 7232 Aircraft Engine Mechanics and Repairers
Aircraft electrical equipment technician 7232 Aircraft Engine Mechanics and Repairers
Aircraft technician and engine 7232 Aircraft Engine Mechanics and Repairers
Aircraft technician for electronic equipment of aircraft 7232 Aircraft Engine Mechanics and Repairers
Aircraft technician for security 7232 Aircraft Engine Mechanics and Repairers
Aircraft technician to rescue 7232 Aircraft Engine Mechanics and Repairers
Aviation technician 7232 Aircraft Engine Mechanics and Repairers
Baker 7512 Bakers, Pastry-cooks and Confectionery Makers
Butcher 7511 Butchers, Fishmongers and Related Food Preparers
Confectioner/Pastry cook 7512 Bakers, Pastry-cooks and Confectionery Makers
Construction mechanic operator 71 Building and Related Trades Workers (excluding
electricians)
Cook 5120 Cooks
Electrician 7411 Building and Related Electricians
Electro fitter of networks and plants 7413 Electrical Line Installers and Repairers
Fashion tailor 7531 Tailors, Dressmakers, Furriers and Hatter
Industrial mechanic 7412 Electrical Mechanics and Fitters
Industrial tailor 7531 Tailors, Dressmakers, Furriers and Hatter
Locksmith-welder 7221 Blacksmiths, Hammersmiths and Forging Press
Workers
Logistic and freight forwarding technician 3324 Trade Brokers
Mechanic of motor vehicles 7231 Motor Vehicle Mechanics and Repairer
Mechatronic for airport transport systems 7232 Aircraft Engine Mechanics and Repairers
Mechatronic for radar systems 7232 Aircraft Engine Mechanics and Repairers
Mechatronic for rocket systems 7232 Aircraft Engine Mechanics and Repairers
Mechatronics technician 7412 Electrical Mechanics and Fitters
Operator for furniture production 7522 Cabinet-makers and Related Workers
Operator in the food industry 8160 Food and Related Products Machine Operators
Operator of basic construction works 71 Building and Related Trades Workers (excluding
electricians)
Operator of mechanical processing 8122 Metal Finishing, Plating and Coating Machine
Operators
Operator of metal processing 8121 Metal Processing Plant Operators
Technician for computer management od (CNC) 7223 Metal Working Machine Tool Setters and Operators
machines
Technician for digital graphics and web design 2166 Graphic and Multimedia Designers
Technician for security of information and 7232 Aircraft Engine Mechanics and Repairers
communication systems in air traffic
Tourist and hotels technician 4224 Hotel Receptionists
Trader 5211 Shopkeeper
Waiter 5131 Waiters
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