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1. Introduction

Apprenticeship training is the most important type of jmashpulsory education at the upper
secondary level in Switzerlanavith two thirds of a cohort enrolling into this type of training. As a
consequence the growg apprentices isery heterogeneoum terms of both cognitive and non
cognitive ability. Sofar, however little is known abouhow firms adapt their training policieshen
confronted with trainees of different abilitgiven that trainees in apprenticeshgpendon average
three quarteof their time with the firm, a deeper understandinghofw a firm treas trainees in
particular in regards to thdintake qualityis of both scientificand practicaimportance

In this paper weapply the theoretical framework of family economics (Becker and Tomes,
1986) to the context of apprenticeship trainifghile Becker and Tomes have analyzed the question,
how parentsallocate their scarce resourdeshildren with different abilitiesthe same question arises
when firms are confronted with trainees of different ahilkgcording toBecker and Tomeparents
have three options to deal with children of different ability: they eithérea} allchildren the same,
irrespective of their rexls or b)use additional resourcdsr the children who need more support
(compensation strategy) or iovest their limited resources their most talenteathildrenbecause this
maximize the return on their investment (efficiency strategylirm facesa similar situationwhen
training youngstes of differentintake quality Even though apprenticeship trainibg law requiresa
minimum amount of training provision at the workplace, firms can alwexeeed therequired
minimum

Our hypothesis tested in this paper is that the choice of the training stratggding the
heterogeaity in theability of apprenticeslependsnainly on the reasonahy a firm chooses to train
apprentices in the first plac@wo motivations for appreréship training predominat@roduction
oriented andnvestmentorientedreasongseeLindley, 1975 and Merrilees 1988; Wolter and Ryan
2011 for a survey of thenmore recentiterature. According to the productieoriented motivationa
ILUPTV SUL P iUtkaitirg 8pgrerices is to use them as substitutes for skilled or unskilled
workers. Thusthe productive contribution of trainees paramount meaning thata firm has an

incentive to compensate the less atesto prevent the from dropping ou{and missing out on
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their productive contribution)While dropping outper sedoes not necessarily cause a firm to lose
previous human capitaivestmentgin case ofa net benefit in each year of training), there may still be
time costs associated with formally terminating an apprenticeship contract and engagedjating
discussions withD W U Dphi@rtisbt Bpval authorities. In additiomgpeated dropoutsay damagehe
reputationof atraining firmin the long rurand thus make the firm less attractioefuture trainees

Instead of having trainees primarily to substitute skilled and unskilled workdisn may
train apprenticeso fill vacantpositiors for skilled workerswithin the firm (investment strategyPue
to asymmetric information and employer lea{see, e.g., Acemoglu and Pischke 1998l amge
2007) a firm will not immediatelybe able to determine the productivity of a trainee. However, as
training progresses, a firm willearn about the individual productivities of traine@sreening
hypothesispand thus bable totargetits traininginvestment®n the most talentednes who it wishes
to retain after trainingn Switzerland, training occupatioasetypically characterized by specific cost
structures, which then determine whether a firm will apply an investment or a production strategy. The
reason is that training regulati®defineminimum training standards, the length of the apprenticeship,
as well asother factors thatleterminewhether training in a certain occupatian profitable +or
requires a net investment from the firm

We contribute to the literature by analyzirigr the first time the determinants and
consequences @ ILUPTV WUDLQL® VU EHXDY VRR WKH KHWHURJHQHLW\ RI
two uniqueand particularly suitabldata set§l] The first one isa largescale representative survey on
1400 training firms with detailed information about training input (training hours, recruitment costs
and training infrastructure), intake quality of trainees (grades in compulsory schooling), and output
measures (#inee productivity, dropout rate, performance at final examination)

As a firm may typically try to recruit a homogenous group of apprentices, much of the
variance will be found between firms. However, some variation in the quality of apprentices within a
firm may remain, a variation which we will analyze within a estsely framework. The casgudy
was explicitly designed to test our hypotheses by interviewing 34 instructors of a large retail company
in Switzerland. Within that firm, we observe how eawchtiuctor adjusts his or her training strategy

when faced with apprentices of different intake quality.
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The results show that firms following a productiomiented strategy provide an addition&l 4
hours of training each year to apprentices wiad belowaverage grades in compulsory schooling.
Due to the compensating training behavior, the difference in relative productivity of trainees with bad
grades compared to apprentices with good grades continuously decreases with the duration of the
training program. Additionally, we find that dropout rates are unrelated to prior scholastic
achievementwhich can be interpreted as a positive impact of the additional training hours spent on
apprentices with a low intake qualit@ur case study results confitimesefindings, based on within
firm observations of the training strategy of individual instructors, as we find not a single instructor
who applies an efficiency strategy when a firm trains for produdi@nted reasons.

In investmerdoriented occupatian however, firms provide on averagetours of additional
training to those apprentices with abeaxgerage grades in compulsory schooling, thereby following
an efficiency strategy. As a consequence, dropout rates in firms applying an efficiency training
strategy are significantly higher for trainees with bad grades in compulsory schooling relative to those
with good grades.

The paper is organized as follows: Section 2 briefly describes the Swiss apprenticeship
training system. Section 3 presents the .d8tction 4 discusses the empirical estimation strategies,

and Section 5 presents the results. Section 6 concludes.

2. The Swiss dual apprenticeship system

Dual apprenticeship programs in Switzerland are the most widely apgbiedbach to educating
stucknts at the uppesecondaryevel. Each year, more than &0 of acohort of schoaeleavers, those
typically at the age of 15 or 16, enrlla dual apprenticeship training program. Therenawee than
230 different training profession®©PET 2012)Yrom which they may choosegquiring eactthree or
four years of training.

The Swissfederal government is responsible for strategic managemerdesetbpment and
works together with the cantons and professioor@anizations. The cantons are in charde o

implementing trainingregulations andhe supervisionof training firms Professional organizations

$!
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contribute e.g.,to the definition ofapprenticeshipurricula and thedevelopmet of new training
opportunities (see also OPET 2012 for more details)

The apprentice andhe training firm needto sign awritten contract before the start tifie
training program. This contraé binding for the duration of thapprenticeship period, specifies the
apprentice's wage, vacation tinfehich must be at least weeks per year) and regular weekly
working hours. Neither the firm nor the apprentisable tounilaterally terminate the contract. In the
case wher®oth parties agree, howevéme training contract can be terminated at any time. The length
of the progam is determined by federal regulations for each traipimjession, therefore a firm
cannot influence the duration otraining program.

An apprenticeship training program usually consists of the following two leasitegy The first
learning site isthe public vocational school, which is organized by the state (i.e. cantons). In
vocational school, an apprentice receives a formal education and is usually required to attend classes
in mathematicslanguages, and occupatispecific fieldsfor one to two days per wedkroughout
thetraining program Duringthe training period, apprentices also attenthe industrywide courses,
whereadditionaloccupation and industrigpecific skills are taught. Thexducation usually takes place
in training centers that are run by professional organizations.

The second learning site is the work environment at the training firm, where an apprentice receives
practical as well as further theoretical training. As a firm is required to have special tp@rsognel,
this educatioris much more than simplonthejob training. Thetraining instructormeeds to have
acquired a formal permit from the canton that allows him to train apprentices. The majority of
instructorsare occupied only patime with apprenteship training.

A final exam, which is organized and regulated by the cantmrthbrities, takes place at the end
of the apprenticeship period. Both the theoretical and pra&ticalledge and skills of the apprentice
are tested and evaluatefhprentces who successfully complete the final exam receimat@nally
recognized certificate that attests the skills ofathprentice in his traineatccupation

After graduation, the apprentice's apprenticeship contract automatically Tereiefore, a new
employment contract has to be negotiated € fim and the apprentice wish to continue their

employmentelationship.
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3. Data
Quantitative survey
The principal data for our analysis was collected in a lapgée administrative survey of 2413 Swiss
training firms in 2004, conducted by the Centre for Research on the Economics of Education at the
University of Bern, and in collaboration with the Swiss Federal Statistical Q#jcEo obtain a more
homogenous sample of trainees, we restrict our sampliente that train apprentices enrolled in
medium or highlevel tracks in compulsory schooling. Thus the fiaahlyticalsamplefor this study
consists of 1427 firmg3]

Descriptive statistics of all variables used in our estimations appear in Table firsDur
YDULDEOH RI LQW Hddrih& Wairling Wilufrd, whithPgféms frothe total time that
instructors (both fultime and partime) are unable to pursue theegular work activities because
they are engaged in instructing apprentices. On average, the annual training volume per apprentice is

equal to 325 hours.

{Table 1 about here}

The second main variable of interest is the intake quality of traineesamirad by the pre
apprenticeship grades in compulsory schooling. We sorted the grades into two categories, either above
or below the regional average, in both mathematics and language (German, French, or Italian;
depending on the language region). Graaes reported by the person in charge of apprenticeship
training in the firm and represent the average grades of all apprentices that were employed with a firm
on September 30, 2004. We then define a new variable that takes on the value 1 if grades in both
mathematics and language class were below the regional average, and the value 0 otherwise. On
average, 30% of all firms hired apprentices with beta@rage grades in both subjects. Two reasons
make us believe that school grades at the end of compuldurylsg are an important measure of

intake ability. First, schoejrades are highly correlated with qualitative measures of social and

&
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vocational skills as reported in our data set. Therefore, school grades are well suited to mirror other
relevant cognitie and norcognitive abilities. Second, cognitive skills as measured by prior school
grades are a good predictor of school grades and salatdd problems during the apprenticeship,
which in turn are an important reason for additional training provisiancompany.

The share of firms that offer apprenticeships in occupations that on average generate a het
training benefit is 779%4] We also have information on trainee pay and skilled worker pay, as well as

24 occupation control variables and 25 indpstintrol variables.

Case study of a large retail firm

As our survey data only allows us to test how instructors react to heterogeneous trainee quality
between but not within a firm, we specifically conducted a large case study for the purpose of
analyzing the behavior of instructors within a large retail finnswitzerland. Although a single case
study is limited in its external validity, analyzing training strategies within a firm is a powerful tool to
avoid problems of unobserved heterogeneity between firms.

The firm that we chose for the case study is an important player in the local retail industry and
was founded more than a hundred years ago. The firm has about 500 employees and has been offering
apprenticeship programs in retailing, administration andm¢ion for more than 40 years. The
training occupations are typically generating a net benefit for the training company and the firm should
therefore follow a production oriented training strategy.

The firm employs one fulime employee as the head qdpaenticeship training, and 35 pdirne
instructors to train the apprentices. The case study was conducted in 2009, at which time the firm
employed 26 apprentices in retailing, 5 apprentices in the administration, and 4 apprentices as
decorators.

To measrre the quality of apprentices, we relied on the evaluations of instructors during
apprenticeship training, which are standardized and required by training regulations twicgbalpear.
retailing, the maximum score that an apprentice can achieve inahragon is 40 points. We define
all apprentices with more than 29 poilff2.5%) as high quality trainees, whereas those with 29 or

fewer points are defined as low quality trainggsFor apprentices in administration, the maximum
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score is 144 points, dnwe define those with more than 107 points (74.3%) as high quality trainees.

An important requirement for our analysis is that apprentices actually differ in their quality. The
evaluations show considerable variation in test scdresetailing, where th average apprentice
VFRUHG Rl WKH PD[LPXP SRLQWV ZH ILQG WKDW RI WKH 11
and another 5% of apprentices achieve more than 90% of the maximum number of points (table 2).

Our results based on a subjective agsess of trainee quality show that 50% of instructors state that

they partly agree that apprentices differ by quality, and an additional 13.5% of instructors strongly

agree with that statement.

{Table 2 about here}

To identify possible determinants oa LQVWUXFWRUTY VWUDWHJI\ WR GHD
different intake qualities, we asked the instructors to fill out a questiorfjhikérst, we asked them
how they would react irhe hypothetical situation when confronted with two apprentices ofreiffe
TXDOLW\ 7KH SRVVLEOH DQVZHUV ZHUH 3DO O RbropdhshtichRUH WL
VWUDWHJ\ SDOORFDWH PRUH WLPH IRU WKH EHWWHU WUDLQHI
LQGHSHQGHQW IURP WKH TX D @atrivént) RTheWesits BhovDth&) Hdt & siffleX DO W
instructor stated to apply an efficiency strategy, while the majority of instructors stated to apply a

compensation strategy (table 3).

{Table 3 about here}

Second, we also asked how much time they actualiyntsmstructing individual trainees
during a typical work week in March 2009. The descriptive statistics show that instructors actually
allocated more time to low quality trainees (tabl¢8})n retailing, instructors spend on average 1.3

hours with highguality trainees and 1.7 hours with low quality trainees.

{Table 4 about here}
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4. Empirical strategy and hypotheses
Our empirical analysis consists of two parts: first, an empirical analysis of representative survey data
of Swiss establishments withformation on average trainee quality and training volume, and second,
a case study analysis of a large Swiss retail firm with information on both the instructors training style

and the quality of apprentices.

Quantitative survey

Using representative dabf 1421 Swiss firms that offer apprenticeship trainvng first classify each

training occupation either as productioriented or investmerdriented, depending on whether

average firms in that occupation generate net benefits or incur net costsagymiagticeship training.

‘H WKHQ WHVW ZKHWKHU D ILUPTV WU D thénef@ datiys Bf@G & titulalv DV VRF
training occupation, i.e., whether training is profitable or not. To make analyses less prone to
unobserved heterogeneity betwdagms we also define two particular subsamples. First, we analyze

solely commercial employees in administration (and occupation that generates on avebagefitet

for the training company already during the training period), and second we considgednb

technical occupations (leading to high net costs for a firm). Thus we can test whether training
strategies differ between firms that offer training in the same occupation (or occupational cluster) if

they are faced with trainees of different apilit

‘H UXQ RUGLQDU\ OHDVW VTXDUHV UHJUHVVLRQV RI D ILUPYTV WU

firm characteristics, sectors, and training occupations and test the following hypothesis.

Hypothesis 1: Instructors apply a compensation strat@ggvide more training to low quality
trainees) in occupations that on average generate a net benefit of training, whereas they apply an
efficiency strategy (provide more training for the most talented trainees) in occupations that on

average result in riecosts.



A potential endogeneity problem may arise if firms that hire trainees with bad grades in
compulsory schooling are different from firms that hire trainees with good grades. However, our
analyses are based on the assumption that for a given graioqupation a firm facesto a large
extent ran exogenous cost structure, which is mainly determined by the legal and prescriptive training
requirements. As our observable firm characteristics (including firm size, sector, anagbefar
skilled workes) control for most of theeamaining differencebetween firms, instructors will have to
DGMXVW WKHLU wWUDLQLQJ VWUDWHJI\ DFFRUGLQJ WR WKH WUDLC

We further analyzénow apprentice TXDOLW\ DQG D ILUP fhffuewtdt@ibigg. QJ vwU
outcomesBecause, the training investment is not exogenbusrather depends on the intake quality
of traineeswe apply instrumental variabl#/) regressions in order to identify the causal effects of
providing additional training on the germance of apprentices. In a first step, we regress the training
volume on our measure of apprentice quality in a firm and a set of control variables. In the second
VWHS ZH UHJUH YV Yutédiédn Eh8 Bdar @padidtibriHva$ed on the fstp estimates) of
DILUPYY DYHUDJH WUDLQLQJ YROXPH

The first outcomes to analyze atiee productivity during training and the probability of
dropping out (which leads us to hypotheses 2 and 3). As training requirements differ substantially
across differenoccupations, we analyze these questions only within the two subgroups of commercial
apprenticeships and foyear technical apprenticeships. We expect that the quality of apprentices has
direct and positive effects on their productive contribution, amegative effect on the dropout
probability. However, the observed relation between quality and productivity, and quality and dropout
probability, also depends on the training style of the instructor. While a compensating behavior will
increase productiwt and reduce dropouts for low ability trainees, we expect opposite effects when

instructors apply an efficiency strategy.

Hypothesis 2: Dropout rates of low quality apprentices increase when instructors apply an efficiency

strategyet vice versa when insictors apply a compensating strategy

*+!
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Hypothesis 3: The productivity of low quality apprentices is initially lower than that of high quality
apprentices, but that productivity difference disappears over time when instructors apply a

compensation strategt vice versa if an efficiency strategy is applied

Finally, we analyze the effects of providing additional instruction time to low (high) quality

trainees on their performance at the final apprenticeship examinations.

Hypothesis 4: Additionalinstruction time increases the performance of apprentices at final

examinations.

Case study of a large retail firm
The case study uses information from qualitative and structured interview36ardining instructors
in a large Swiss retail company. Rbe case of apprentices in retailing, the instructors face exogenous
differences in the intake quality of trainees across different establishments that are lothted in
different regions. For the case of commercialrappceships, the training is cédUDOL]J]HG DW WKH
headquarters; however, we still find variation in ¢valuation scores of those apprentices (table 3).

Using information on the training style of instructors and the quality of the individual
apprentices they train, we can testtloe type of training strategy within a single company. We carry
RXW WHVWY EDVHG RQ DQ LQVWUXFWRUTYVY DFWXDO WUDLQLQJ ¢
how instructors themselves describe their training strategy when faced with apprehtidésrent
quality. Thus the information from thease study allowsis to carry out further tests related to
hypothesis 1analyzing an occupation that on average generates a net benefit in a particular firm, we

expect that instructors facing low qualitpinees will apply a compensation strategy.

5. Results
Quantitative survey
7KH UHVXOWYV IRU WKH IXO0O VDPSOH VKRZ WKDW D ILUPYTV DYHU
prior grades in compulsory schooling and on the dostefit structure in the corresponding training

** |
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occupation. Apprentices with beleawerage gradesimathematics and language class receive on
average 32 hours less instruction time per year (table 5, column 1). In addition, the training volume in
occupations that are profitable for a firm (productioiented training strategy) is 75 hours of training
per year lower than in occupations where a ffollows an investmenroriented training strategy.
However, the coefficient of theteraction term betweedWWKH YDULDE OHYU BELHS/ "V BIQRSR C
3SSURILWDEOH WUDLQLQJ RFFXSD WgniRicant at\the(bpbJEvsl Tl inDe@dB VW D W
year, firms following a producticoriented strategy compensate trainees with bad grades in
compulsory  schooling with an  additional 45 hours of instruction time
(compared to firms following a producti@riented frategy that hired apprentices with good grades in
compulsory schooling). The results therefore provide evidence that training instructors apply a
compensation strategy in those occupations where trainifigrisaverage + profitable for the firm.

Further results show that larger firms provide on average less training per apprentice, a finding
that may be explained by economies of scale. More skilled workers in the training occupation reduce
the average training volume but at a decreasing rate, as dhowe significant coefficient of the
squared term (table 5, column 1). Similarly, the number of trainees within an establishment is
negatively associated with the average training volume, but also at a diminishing rate. Thus instructing
several traineessimultaneously lowers the per capita instruction time required for equipping

apprentices with the necessary sKigk.

{Table 5 about here}

Focusing on the predominant apprenticeship occupation in Switzeddhd commercial
employee (see also OPET1ZA) 2 that on average generates a netefierof almost 2000 Swiss
francs in each year of trainingve find results similar to that for the full sample. Commercial
apprentices with belowaverage school grades receive on average an additibrredugs of training
each year (table 5, column 2). Thus the results provide evidence for a compensating training style of

instructors, thereby providing evidence to support hypothesis 1. Interestingly, all other control
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variables remain statistically insidicant, thereby leaving apprentice quality the sole explanatory
variable that significantly affects the training volume for commercial apprentices.

Conversely, for fouyear technical apprenticeships (e.g, in metalworking or computer
sciences) that typadly result in a substantial net investment for the training firm, we can show that
trainees with abovaverage grades in compulsory schooling receive an addig@dadurs of training
each year. Thus we can also provide evidence that firms apply aierefficstrategy in those

occupations where firms bear net costs for training apprentices.

In the next step we analyze whether different training strategies also have an impact on
training outcomes. In the case of commercial apprenticeships (where instructors apply a compensation
strategy), we expect thagiroviding additional training should rade dropout ratesApplying
instrumental variables regressions, we find a statistically significanstage effect of school grades
on training volume(table 6, column 2)The second stageegression shows a negative coefficient
indicating a reductiomf dropouts, but due to large standard errors the coefficiamdt istatistically
significant from zero (table 6, column3). For the fouryear technical apprenticeships (where
instructors apply an efficiency strategy), filed a statistically significanand positive association
betweengood school grades anttaining volume because firms focus their training efforts on the
most talented apprenticeBhe second stage results then show a statistically significant (at the 10%

level) and negative effect f@GLWLRQDO WUDLQLQJ RQ D ILUPYV GURSRXW U|

{Table 6 about here}

While additional training hours can prevent dropouts, we also expect that more training will
increase the productivity of an apprentice (hypothesis 3). For commeppiangices, we find that
additional training has no impact on tleative productivityof apprenticesn the last year of training
(table 7, column3).[10] Conversely, for the fowyear technical apprenticeshjpshere additional

training goes to above awage intake quality apprenticese find thatproviding additional training

|
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has a statistically significant and positive effecttba relative productivity of apprentic@s the last

year of trainingtable 7, column 5).

{Table 7 about here}

Finally, we test whether providing additional training hours has a causal impact on the
SHUIRUPDQFH DW WKH ILQDO SUDFWLFDO H[DPLQDWLRQV 2XU
final examination stems from thsubjective evaluation of the training ingttors. We find a
statistically significant firsstage effect of school grades on training volume (table 8, columhs 2,4
The main results show that those apprentices receiving more training are significantly more likely to
achieve an abovaveragegerformance at the final apprenticeship examinatjtaide 8, columns,3).

For the case of commercial apprentices, we find that an increase in the yearly training volume
by 50 hours increases the probability to achieve an adosage grade at the finekaminations by
30%. Similarly, an increase in the annual training volume by 50 hours in the group gké&our
technical apprenticeships increases the probability for an ah@rage grade by 45%. Interestingly,
we find positive effects of additionalaining for both groups of apprenticeships, even though for the

group of commercial apprentices only those with bad school grades benefit from additional training.

{Table 8 about here}

Case study of a large retail firm

Our case study results broadlynfirm the empirical findings of the survey data for the case of
a specific firm. Conducting interviews in two (profitable) training occupations shows that not a single
training instructor follows an efficiency stratefyl] The validity of this result isiot sensitive to the
definition of the training style. Both the actual training behavior (i.e., hour of training provided to
apprentices) and the subjective sedsessment of training instructors based on thestadg survey

guestions show that nowéthe instructors follows an efficiency strateggtie 4).
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Looking at the actual training volume of individual instructors in retailing, we find that the
weekly instruction time is 1.4 hours for high quality apprentices, but 1.7 hours for low quality trainees.
The difference in training volume is even more promaaiior commercial apprentices working at the
company headquarters. While high quality trainees receive 2.25 hours of training each week, low
guality trainees receive double that amount (although this results should be interpreted with some

caution, as wenly have information on four apprentices

{Table 9 about here}

Summing upthe resuls based on case study eviderommnfirm thesurvey resultsvhich are
based on betwedirm variance and providadditionalevidence that the effects are indeed relateal t

ILUPTV WUDLQLQJ VWUDWHIJ\ DQG QRW GULYHQ E\ XQREVHUYHG

6. Conclusions
We analyze the training strategy of femvhen the quality of apprentices is heterogeneous. Our results
show that firmsgenerally provide less training to apprentices vétbelowaverage intake quality
(measured in by school gradesjowever,depending on the coebenefit structure of the training
occupation, firms adjust their trainirgjrategy altering thetraining voume providedo apprentice
with a poor schooling backgroun@ur results showhat afirm is willing to compensate apprentices
of low intake qualitywith additionaltraining only in those occupations where trainingois average
expected to berofitable (productionoriented training motivation)n occupations that requiifirm
to make a subanhtial net investmenfinvestmervoriented training motivation)such as fouyear
technicalapprenticeshipgirms apply a efficiencystrategy and thufcustheir trainingefforts on tle
most talente@dpprenticesAs a result, apprentices with bel@verage grades in compulsory schooling
receive an additionad5 hours of training each yeanly in firms that train for productiocoriented
reasonsFurther analyse show, that théraining style may haveconsequences fdraining outcomes
asmeasured in terms of drayut risk, relative productivity of apprenticeend their performance tite

final examinatios.
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The survey resultthat are based on betwefénm variations in the quality of apprentices are
confirmed by a case studyoking atthe within-firm heterogeneityn the quality ofapprenticesThe
case study idasedon interviews with 34training instructorsin a large Swiss retaflrm that offers
apprenticeships imccupations that ayen averaggeprofitable for the firm As expectedwe find
evidence of instructors compensatilogv quality apprentices ith additionaltraining time. Finally,
while some instructors provide equal treatment to @rentices, we find nat singleinstructorwho
appliesan efficiency strategy.

Our findings showthat firmsoffering training in a flexible labor market such as Switzerland
focustheir training efforton the most talented apprentiagasgeneral but are willing to compensate
weak apprentices witadditionaltraining hours provided that they can on average expect a net benefit
from trainingby the end of thepprenticeship progranthusin order to heldow-quality traineesto
make up for badstating conditions(school grades in compulsory schoolingt is essentialthat
training regulationsllow firms to generate a net benefit from weblsed trainingn the short run2

otherwise firms magvenrefrain from training lowquality school leaversiithe first place.
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Table 1: Descriptive statisticsor the quantitative survey

VARIABLES Mean Std.dev. Min Max
Training volume (in hours per year) 324.958 126.675 91 723
Bad school grades 0.290 0.454 0 1
Profitable training occupation 0.759 0.428 0 1
Dropout rate 4.815 8.473 0 100
10-49 employees 0.308 0.462 0 1
50-100employees 0.060 0.237 0 1
100+ employees 0.084 0.278 0 1
Italian-speaking part of Switzerland 0.038 0.190 0 1
Frenchspeaking part of Switzerland 0.172 0.377 0 1
Number of apprentices 2.729 5.028 1 327
Number of skilled workers in training occ.  13.418 81.933 1 8000
Share of apprentices with professional be 0.194 0.396 0 1
Monthly skilled worker wage (in CHF) 5392.987 1002.213 3000 10000
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Compensation | Equal treatment ol  Efficiency

strategy apprentices strategy
Retailing in location A 15 (68%) 7 (32%) 0
Retailing in location B 3 (75%) 1 (25%) 0
Retailing in location C 5 (83%) 1 (17%) 0

Administration

(Headquarters) 7 (100%) 0 0

The data is based on interview in a large Swessil company in 2009.

Table 3: Case study of trainee quality first annual evaluation

Competences Average evaluation score | Average evaluation scorg
(measured by points) (Retailing (Commercial
Apprenticeship) apprenticeship)
Professional 73.3% 79.2%
competences (Std.dev.=10.0%) (Std.dev.=7.5%)
Methodological 70.8 % 75.0 %
competences (Std.dev.=12.3%) (Std.dev.=10.1%)
Social 75.0% 83.3%
Competences (Std.dev.=11.9%) (Std.dev.=10.8%)
Total 72.5% 78.5%
(Std.dev.=10.0%) (Std.dev.=8.1%)
Observations 26 5

The data is based on interview in a large Swiss retail company in 2009.
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Perceived instructiof Compensation | Equal treatment Efficiency Total
style / observeq strategy of apprentices | strategy
instruction style
Compensation 12
11 1 0
strategy
Equal treatment of 9
_ 3 6 0
apprentices
- 5
Efficiency strategy 5 0 0
Total 19 7 0 26

The data is based on interview in a large Swiss retail company in 2009.
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Table 5: Apprentice quality and training hours

1) 2) (3)
VARIABLES All firms Commercial Industrial
apprenticeship apprenticeships
Bad school grades -32.986* 43.619**
(18.556) (21.126)
Good school grades 47.618*
(21.801)
Profitable training occupation -75.488***
(21.106)
Profitable occupatiorn badschoolgrades 44.705**
(21.282)
10-49 employees -10.032 23.612 21.018
(13.202) (22.850) (31.034)
50-99 employees -12.887 29.442 -41.474
(23.057) (43.149) (33.203)
100+ employees -29.946* 2.604 -52.686*
(15.829) (24.467) (28.486)
Frenchspeaking region 24.157 10.270 49.429**
(15.528) (20.337) (23.060)
ltalian-speaking region 33.440 59.126 90.588
(30.909) (49.014) (64.299)
Number of trainees -2.479%** -0.918 -0.609
(0.688) (0.558) (0.726)
(Number of trainees)”2 0.010***
(0.003)
Number of skilled workers 0.100** 0.014 -0.023*
(0.043) (0.025) (0.011)
(Number of skilled workers)*2 -0.000***
(0.000)
High share of baccalaureate -2.046 -9.617 0.382
(13.086) (18.257) (20.978)
Sector controls Yes Yes Yes
Constant 406.637*** 287.277*** 331.422%*
(42.238) (34.570) (25.768)
Observations 1427 527 290
R-squared 0.265 0.125 0.164
F-statistic 7.581 9.496 4.837

Robuststandard errors in parentheses
*okk p<0.01’ *% p<0.05’ * p<0.1



Table 6: Dropouts (2 stage least square regressions)

Commercial Industrial
apprenticeships apprenticeships
VARIABLES First stage = Dropout First stage Dropout
(Training rate (Training rate
volume) volume)
Training volume -0.014 -0.115*
(0.054) 0.685
Bad school grades 42.628*
(20.139
Good school grades 48.890**
(20.960
10-49 employees 22.267 -1.007 28.349 4,788
(21.699) (3.209 (29.829) (5.499)
50-99 employees 27.464 -1.001 -15.458 -4.075
(42.053) (4.559 (32.569) (5.061)
100+ employees -0.340 -1.109 -9.163 -2.743
(23.421) (2.98% (29.809) (5.758)
Italian-speaking region 10.680 8.870+* 87.600 27.013**
(19.574) (2.979 (69.374) (20.239
Frenchspeaking region 58.307 15.93%* 47.542** 23.176*
(48.043) (7.609 (22.645) (4.473
Number of trainees -0.846 0.036 -6.725 -1.124*
(0.543) (0.065) (1.535) (0573
Number of skilled workers 0.012 -0.002 -0.077 -0.003
(0.025) (0.002) (0.018) (0.002)
Foreign firm 26.758 4578 36.768 7.202*
(23.972) (2.510 (19.7449) (3.289
Constant 286.788** -2.702* 344.475** 39.047F
(33.552) (1.475) (23.15) (24.942
Log likelihood -216,332.85 -177626.32
Observations 527 290

Standard errors in parentheses
*kk p<0.011 *% p<0.05, * p<0_1



Table 7: Apprentice productivity relative to skilled workers in the same occupation2 stage least

square regressions)

Commercial apprenticeship

Industrial apprenticeship

VARIABLES Firststage  Productivity last First year Productivity in
(Training year of training (Training lastyearof
volume) volume) training

Training volume -0.112 0.080*

(0.091) (0.048

Bad school grades 43.618*

(21.147%
Goodschool grades 48.818**
(21.799

10-49 employees 23.612 10.998*** 20.229 -0.751
(22.872 (4.527) (30.943 (3.778

50-99 employees 29.442 12.120** -45.083 9.454**
(43.199 (5.734) (33.243 (4.729

100+ employees 2.604 10.001*** -56.257** 13.425**
(24.49) (4.414) (28.409 (4.309

Italian-speaking region 59.126 11.358 93.565* -2.654
(49.063 (9.659 (64.339 (4.829

Frenchspeaking region 10.269 0.137 42.322 -0.127**
(20.357 (4.543) (22.253 (3.992

Number oftrainees -0.9184 0.060 -0.742 0.119

(0.558 (0119 (0.759 (0130

Number of skilled workers 0.014 -0.007* -0.020 -0.004

(0.025) (0.0%) (0.01) (0.0®)

Foreign firm 26.518 5.416 30.327 -3.578
(24.63) (4.453 (24.055 (5.589

Sector controls Yes Yes Yes Yes

Constant 287.277* 91.984** 287.27T** 91.984**
(34.605 (27.282 (34.605 (27.282

Observations 527 527 290 290

R-squared 0.100 0.125

Robust standard errors in parentheses

*kk p<0.011 *% p<0.05, * p<0_1



Table 8: Above-average performance at final examinationg2 stage least square regressions)

VARIABLES Commercial apprenticeship Four-year technical
apprenticeships
First stage Final First stage Final
(Training examination (Training examination
volume) volume)
Training volume 0.006*** 0.009***
(0.002) (0.001)
Bad school grades 44,121
(20.784)
Good school grades 54.704***
(19.318)
10-49 employees 23.482 -0.222 29.796 -0.052
(22.384) (0.257) (28.659) (0.329)
50-99 employees 27.998 -0.115 -12.866 0.180
(42.073) (0.401) (30.918) (0.308)
100+ employees -5.726 -0.252 -14.384 -0.211
(25.102) (0.314) (28.179) (0.274)
Italian-speaking region 63.678 -0.833** 110.920 -0.962***
(50.782) (0.400) (71.795) (0.243)
Frenchspeaking region 11.219 0.224 58.944** -0.976***
(19.461) (0.236) (23.553) (0.358)
Number of trainees -0.511 -0.003 -5.492*** 0.038
(0.769) (0.008) (1.520) (0.041)
(Number of trainees)2 -0.004 0.000 0.056*** 0.000
(0.005) (0.000) (0.018) (0.001)
Number of skilled workers 0.042 -0.000 -0.024*** 0.002
(0.038) (0.000) (0.007) (0.001)
Foreign firm 23.765 -0.004 42.711** -0.282
(23.947) (0.260) (19.816) (0.280)
High share of baccalaureate -10.719 0.128 12.042 0.666**
(17.881) (0.184) (17.914) (0.337)
Sector controls Yes Yes Yes Yes
Constant 290.429*** -1.415* 364.188*** -2.679***
(33.603) (0.763) (21.597) (0.589)
Log pseudolikelihood -185608.63 -149615.30
Observations 522 324

Robust standard errors in parentheses
*kk p< 0.01, ** p<0.05, * p<0.1
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Average weekly Average weekly

instruction time for | instruction time for

high quality trainee | low quality trainee
Retailing 1.39 1.72
(N=22) (0.38) (0.42)
Commercial apprenticeg 2.25 4.75
(N=4) (0.75) (0.75)

The data is based on interview in a large Swiss retail company in 2088a&taleviation in

parentheses.

[1] An extensive review of the general training literature is provided by Leuven (2005), or

more specifically for apprenticeships by Wolter and Ryan (2011).

[2] A detailed description of the survey methods is provided in Muehlemann (2010).

[3] Our main findings do not change when using the full sample. The results are available
upon request.

[4] For details on the calculation of costs and benefits of apprenticeship training see
Muehlemann (2010) or Wolter and Ryan (2011).

[5] We also have iformation on two alternative measures on trainee quality: results from
30 X O W L RkeistHa $tandardised aptitude test), and school grades. We find a correlation of
0.57 between school grades and the results from the evaluation in the firm, whereas the
correlation between the Multicheck scores and the evaluation is only 0.24. These results are in
line with the findings of Siegenthaler (2011), who shows that the Multicheck scores have a
low predictive value for success in apprenticeship training.

[&] A scoreof 30 points is equal to a grade 5 of a scale from 1 to 6, which corresponds to a
7KH
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administration.
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[' ] The response rate to the questionnaire was 83%.

[(] Instructiontime is defined as the time that instructors were not able to pursue their regular
work activities because they were instructing apprentices. This definition of training time is
identical to that in the quantitative survey.

[) ] We further find that thevage of skilled workers is unrelated to the training volume. This
result suggests that higilage firms? that are possibly more productive than jemge
firms2 do not provide more training when controlling for the training occupation and other
firm charactestics).

[*+] However, we find that commercial apprentices with bad grades in prior schooling are
initially less productivity, but that difference in productivity becomes insignificant by the end
of the training period.

[**] We also askedrainees to assesKtHLU LQVWUXFWRUVY WUDLQLQJ VW
assessments were identical to those of the instrydtovgever not a single apprentice rated

an instructor as pursuing an efficiency strategy.
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