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1. Introduction

The fact that the literature concerned with estingaindividuals’ training returns is large
points, on the one hand, to the importance of isssie. It is important to discover the
potential of further training to boost labor protuity and to secure job stability. Since many
firms bear a substantial share of training cos@sb sheds some light on how training returns
are shared between employers and employees. Qotheehand, it also points toligerature
that is characterized by ambiguous empirical figdinOne reason for this ambiguity can be
attributed to using different estimation techniqubfost papers investigate the effect of
training incidence, i.e. whether training was atiesh or not. It was found that average wage
differentials between training participants and 4pamticipants (estimated by standard
Mincer-type wage equations extended by formal inginvariables) are quite high (Parent
1999, Loewenstein and Spletzer 1999, Goux and M&000, Muehler et al. 2007). In some
applications they were even higher than the wafferdntials by years of education (Schgne
2004). As training courses are often of short donathese estimates appear to be too high to
represent the causal effect of training. Rathsee&ms to be likely that these wage differentials
also encompass differences in unobserved charstater{e.g. motivation or ability) between
participants and non-participants.

One way to reduce selection bias is to apply intial fixed effects models that control for
time-invariantomitted variables. Because the application ofviiadial fixed effects produces
much lower (and more credible) estimates (Lynch2]l%schke 2001, Schgne 2004, Frazis
and Loewenstein 2005), selection bias is considereskrious problem when estimating
training returns. An alternative approach is to use IV or selectimodels that both require a
source of exogenous variation for training paratipn (Lynch 1992, Parent 1999,
Arulampalam and Booth 2001, Kuckulenz and Maier&0®s such exclusion restrictions
are difficult to find and estimates have a difficuiterpretation in some applications, e.g.
when estimating the local average treatment effe &3 E (Imbens and Angrist 1994), this
group of models is difficult to implement as welAn alternative approach was suggested by
Leuven and Oosterbeek (2008), henceforth LO. Tpmaach accounts for selection bias by
defining a group of non-participants that is asstiteebe similar to the group of participants
in terms of observable and unobservable charattsrisindividuals who intended to
participate in one training course but did not ddbscause of a random event are considered
an appropriate comparison group. Cancelling a eobecause of family circumstances or
transient illness are examples of random eventenBtiough one might argue that these
reasons might not be exclusively at random, thbaatcan show that persons with training
intentions are fairly similar to training particips.

In this paper, | contribute to the literature bybmg the same comparison-group-approach
as in LO to identify the causal effect of continsamaining on wages in Germany. This
approach has not yet been applied to German datthgfmore, | extend the model of LO in
two respects. First, besides providing estimatebh@impact of participating in one course, |
will also analyze the impact of participating irs@cond and a third course. By doing so, the
selection effect of training incidence and trainintgnsity which is measured by the number
of attended courses can be analyzed as well. Secondill account for employer

! Even though the application of individual fixedegtts is standard in the training literature, ibskl be noted
that it only accounts for initial differences in g&alevels between training participants and notigpants, but
not for differences in wage growth (Pischke 200bzI5 and Loewenstein 2005).

2 It is out of the scope of this paper to provideenplete literature review. For a recent and moraprehensive
review see Hansson (2009).



characteristics to avoid serious biases of thelteesdlthough the majority of studies account
for at least some firm attributes such as sizendustry, only few have access to more
detailed information to account additionally folaager set of firm attributes. Controlling for
a broader set of firm attributes can change thelteesubstantially (Goux and Maurin 2000).
Since | am using the first wave of a new Germakelthemployer-employee data set (the
WelLL datd, | can apply establishment fixed effects to remail time-invariant firm-specific
effects on wages.

The point estimate of participating in one traingmyrse is 1.1%, attending a second course is
associated with a wage increase of 2.6% and paatiog in a third course has a positive
impact in the amount of 0.9%. Even though the sizéhe estimates is large, each of the
coefficient is insignificant. The results providedLO using Dutch data are also insignificant,
although the point estimator is much closer to zmmpared to my findings. Furthermore,
my results show that the decision to participatetraning is associated with a sizeable
selection effects. This paper is organized as VigdloThe next section presents the data, the
empirical specification and descriptive statistiesy., on differences between treatment and
comparison group. Section 3 provides the regressdsnlts and section 4 contains the
conclusion.

2. Data and Method

The analysis is based on the WelLL data that issa@erman linked employer-employee data
that was particularly designed to analyze furtheintng activities of individuald.The first
wave of the data is used covering 6,404 employdss were employed in December 31,
2006 in one of 149 establishméhthat were selected for the survey. Only establistis
with more than 100 employees operating in the naotufing or sevice sector were
considered for selection. Due to this sampling fathe data is only representative of a small
number of firms which should be kept in mind whaterpreting the results. The employees
were interviewed via telephone from October 200ddauary 2008. Training questions are
asked with a reference period of approximately ywars, i.e. from January 2006 to the time
of the interview.

The final data sample is selected as follows. Festployees who left their firm between
December 31th 2005 and the time of the interviesvexrcluded. The results are, hence, only
representative for job stayers and cannot be gkrentato job movers. Second, employees
with gross monthly wages of less than 500 euros itk more than 20,000 euros are
excluded® This is done to exclude workers with extremely lovages (e.g. marginally
employed persons), since they might exhibit diffiérgaining patterns and processes. The
restriction on high wages was applied to eliminatdliers. Third, some data cleaning
processes were conducted and only observationsfulitmformation are considered for the
analysis. These restrictions reduced the data 6@#4 to 5,407 employees. A definition of
variables and sample means is presented in Talile A-

According to the approach of LO, wages of traingagticipants are compared with wages of
employees who wanted to participate, but did nosddecause of a random event. In my
data, the phrasing of the question to identifygbéeond group idid you intend to participate

% See Bender et al. (2009) for further informationtioe data set.
* In the following, no distinction between firms aestablishments will be made; both are referreastéirms.
® Further details on the wage variable is providethe Data Appendix.
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in training courses, seminars or lectures in thstlavo years without realizing this plattis
crucial that the reason for non-participation isd@am because otherwise selection bias could
enter the results. In particular, employees camgglh course because of exorbitant costs
might not be comparable to actual training participants.réfwee, respondents were asked
for the reasons of cancelling training plans. Whegporting that the course was cancelled by
the organizer or when reporting family or healths@ns or reasons related to the job (high
work load), this is classified as a random everthim following. A further discussion of the
validity of this assumption is provided below.

In their application, LO focus on the impact of fmapating inone training course. Since in
my data the reference period of the training qoestiovers the last two years and sample
sizes are large, | am able to extent their modelparticular, | will not only compare
employees who participated in one course with thdse intended to take part in one course,
but I will also compare employees who participatedwo (three) courses with those who
participated in one course (two courses) and irgdrid take part in an additional course. This
helps to understand whether training returns dieear function of the number of courses or
whether they marginally decrease or incréagecording to human capital theory, worker
productivity and therefore wages should increasa asction of skills. Skills in turn should
grow with an increase in the knowledge acquiredngutraining’ If the returns decrease
marginally with the number of courses, this woudddonsistent with the finding that learning
is more effective in the beginning and decreaseslater date when the most necessary was
already learned. For example, participating in @noductory course to a word processing
software might shift performance to a large extbotyever, learning details about particular
tools of this software (e.g. creating tables orpps might have a lower impact on
performance. If the returns increase marginalljnwiite number of courses, course contents
are complements, i.e. labor productivity increasesn further with every additional course.
This could be the case for instance if a word psitey and a typing course is attended.

Nine groups of training participants are classif@dording to employees’ training attendance
(see Table 1). In this study, training always refer “class-room” training such as courses,
seminars or lectures. There are 5,407 employedherrsample, of whom 1,686 are non-
participants with no training intentions (~31%). eTimumber of employees intending to
participate in training is quite high. Among thisogp of employees who cancelled training
plans around 30% did not participate in trainingla(148), 37% attended at least one course
(179) and the remaining 32% attended two cours&3)(1The majority of employees
participated in training and had no further intentiof participating in additional courses.
There are 1,476 persons who participated in exactéycourse, 801 attended two courses and
355 took part in three training courses. Relatetthéooverall sample, this corresponds to 28%,
15% and 7%, respectively. 431 employees participatther in more than three courses or
stated that they planned to attend a fourth cou@sdy 3% of employees reported that they
had training intentions but cancelled them due do-random reasons in the sample. This
group does not reflect a proper comparison grosigyas shown in LO.

® The literature investigating explicitly the effeat the number of courses is sparse. While Arulaapahnd
Booth (2001) find that only training incidence mat the number of courses matter for wage growtBritain,
Gerfin (2004) and Buchel and Pannenberg (2004) shatwvmultiple training events lead to higher waggirns
using Swiss and German data, respectively. In tipagpers, the number of courses is introduced asear!
function of wages.

" Even though it would be preferable to use the tibmaof training rather than the number of cour&as this
might better approximate the accumulation of huntapital), | cannot observe the desired duration of
employees with training intentions.



Table 1: Training attendance of employees within th last 2 years

No training participation (i) 1,686 31.182
No training participation, but intended to partaip in one course £r 148 2.7372
Training participation in only one coursesjtr 1,476 27.298
Training participation in only one course and irded to participate in a second courss) (tr 179 3.3105
Training participation in exactly two courses)tr 801 14.814
Training participation in two courses and intendegbarticipate in a third coursestr 157 2.9036
Training participation in exactly three courses)(tr 355 6.5656
Training participation in more than three coursemtended to do fourth coursesftr 431 7.9711

Employees cancelling training plans due to non-candeasons (regardless of actual participatios)) (tr 174 3.2181

Total 5,407 100

The empirical strategy to identify the causal dff@draining is calculated as follows:
K

In(wage, =a,+> th B + X 'y+a, +§ with k=2...9
k

where In(wage) represents log gross monthly wage of individuakho is employed in
establishmenit. The dummy variablesy represent the nine training groups that were direa
described in Table ltrg representing non-participants serves as the basg)y The reason
for considering all training groups in a joint regsion rather than running separate
regressions is to increase sample sizes. For dsigndne training returns, onlytir; are
analyzed. The causal effect for participating ine ooourse corresponds tos-trp, for
participating in a second course ittig-tr, and for the third course it equdts-tre. Whether
these differences are statistically significanttested by applying an F-test with the null
hypothesis that the differences are zéfois a vector of individual characteristics that eov
sociodemographic, occupational and job-specifiaattaristics (see Table A-1 for a full list
of considered characteristics). The establishmpetific time-invariant effect is captured by
a; which is necessary to avoid biased results, fstaimce, if firms that sponsor training also
pay higher wages. This could be the case, for elgnfpr firms with a higher degree of
technology use or better technological equipmentmafre complex working tasks. The
estimation is conducted by Ordinary Least Squageessions (OLS).

When comparing the effects of the first, second #undl course with each other in order to
draw conclusions on the functional form of the tielaship between the number of courses
and wages, | have to assume that the returns &ffitét, second and third course can be
added up. This means that the return of attendiaditst course for those who participate in
two courses must be equal to the return of thoseicypating in one course only.
Unfortunately, it is not possible to test this amption empirically within the framework of
my regression modélinstead | compare the aggregate number of theshafuall courses to
gain at least some descriptive information on défifees between the courses. The average
duration of taking part in one course (39 hourspats half of the average value of
participating in two courses (75 hours) and onedthf participating in three courses (108

® The model only allows estimating the return of finst course for employees participating in onersey the
return to the second course for employees partioigpan two courses and the return to the thirdrseufor
employees participating in three courses.



hours). A similar results emerges when lookinghat median (18, 40 and 58, respectively).
This provides indicative evidence that the estimhateturns can be aggregated which is
assumed for the rest of the paper.

A crucial identification assumption is that the gmarison group consisting of those intending
to participate is similar to the group of actualttjggpants, not only in terms of observable but
also in terms of unobservable characteristics. B/tifferences in observable characteristics
can be tested empirically, there is no way to tif§eérences in unobservables. However, if
there are no or only minor differences betweenayemobservable characteristics, this might
also hold for unobserved characteristics. The tesafl balancing treatment and comparison
group are presented in Table 2. The first colummtaias results for participants in one course
only and their comparison group. With the exceptmfhage and tenure, there are no
statistically significant differences. On averageployees cancelling a course due to a
random event are around two years younger tharetheslizing their plans. Column 2
documents results for treatment and comparisonpgfomuattending a second courses. Again,
age differs significantly. Furthermore, employeetemnding to participate are more likely to
have children which could represent an exogenaudyaelated reason for cancelation.

In column 3, the percentage of white collar workiersignificantly larger in the comparison
group. None of the other individual characteristilifer on a statistically significant level.
Even though some differences exist, fortunatelyelaee no differences in education which is
one of the most important variables because iosety linked to unobservable characteristics
such as ability. Together, this suggest that treatrand comparison group do not differ
substantially in terms of unobservable characiesstFor reasons of comparison, differences
in average characteristics between the comparisaupg and pure non-participants,;) are
contained in Table A-2 in the Appendix. It can heers that differences are much more
pronounced and now exist for a variety of individalaaracteristics. Most importantly, there
are sizable differences in years of educationahatlways statistically significant.

Table 2: Balancing of treatment and comparison grops

Employees with one course Employees with two coursessjr Employees with three coursesr|tr
(tr3) versus those wiling to atter versus those with one course versus those with two courses
one course (t) wiling to attend another ¢y willing to attend another @y
@ @ ()]
tra trz Awstr2  |t]-value trs tra  Auwsra  |t]-value trz tre  Auwrwe  |t]-value
Male 0.66 0.68 -0.02 0.37 064 065 -0.01 0.24 059 0.61 -0.03.54
German 095 096 -0.01 0.32 096 093 0.03 1.65 097 096 0.0D.72
Age 46.99 4459 2.39 3.18 *** 46.43 44.60 1.83 2.63 *** 45.204.3%  0.86 1.02
Married 0.76 0.74 0.02 0.64 0.77 077 0.00 0.07 0.66 0.68 3-0.00.56
Child 038 042 -0.03 0.82 037 049 -011 2.74 *** 0.36 0.380.02 0.53
Years of schooling 12.81 1258 0.22 1.12 13.16 13.36 -0.2M.93 1358 1393 -0.35 1.37
Tenure 233.65 205.50 28.15 2.61 *** 221.52 204.71 16.81 1.64 204.25 19391 10.34 0.85
White collar employee 065 061 003 0.81 076 081 -0.05.471 084 089 -0.06 1.74 *
Full time job 087 084 0.03 0.81 085 087 -0.02 0.80 0.86.850 0.02 0.52
Temporary contract 004 0.03 0.00 0.09 002 004 -0.02 1.08 0.04 0.06 -0.02 0.98

Notes: The t-test forindependent samples is uSigaificance level: *** 1%, ** 5%, * 10%.

3. Results

The regression results of the coefficients of i$eron wages are displayed in Table 3, full
estimation results including other covariates canfdund in Table A-3 in the Appendix.

° The results are robust to using a non-linear fonet form for age and tenure.
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Without controlling for establishment fixed effec(3able 3, column 1), there is no
statistically significant difference between thagiéh training intention and those with actual
participation according to a F-test. However, wkkemparing the point estimatesto8 with

tr2 and the point estimates b with tr4, a surprising result emerges. The coefficients of
intending to participate in a course &mger than the coefficients of actual participation. S hi
result indicates an omitted variable bias due tgsing firm characteristics. Thus, results
without the establishment fixed effect rather repré an association than a causal effect.

When accounting for firm fixed effects (Table 3Jwan 2), training participants have higher
average wages compared to the group of employeesdwhnot realize their training plans.
In particular, the effect of one course is 1.1%-1r,), the effect of the second course is 2.6%
(trs-trg) and the effect of the third course is 0.986G-{rg). None of these differences are
statistically significant which is consistent witte findings of LO who do not find an effect
of training on wages. However, my point estimates rauch larger in size than the results
obtained by LO. Comparing the size of the threareges, it can be seen that the return of the
second course exceeds the return of the first laind ¢course more than twice. This provides
weak evidence of a non-linear relationship betwwages and the number of courses. Given
the limited significance of the estimation resulisis evidence is only indicative. Further
evidence is necessary to come to a final conclusion

Table 3: Regression results for wage returns of tiaing

Log monthly wage Log monthly wage
Regressors (€5)] (2

Coeff.  Stand. Err. Coeff. Stand. Err.
No training participation, tr Base category Base category
No training participation, but intended; tr 0.069 ***  0.023 0.034 * 0.020
Training participation in only one courses, tr 0.050 ***  0.014 0.044 ***  0.009
Training participation in one course, but intendedo another, 4r 0.103 ***  0.026 0.044 ** 0.018
Training participation in exactly two courses, tr 0.086 ***  0.017 0.070 ***  0.012
Training participation in two courses, but intendedlo another, ér 0.123 ***  0.023 0.082 ***  0.015
Training participation in exactly three courses, tr 0.120 ***  0.019 0.091 ***  0.012
Training participation in more than three (intenpledurses, tr 0.149 ***  0.024 0.138 ***  0.018
Training intention cancelled due to non-random ceg sk 0.078 ***  0.025 0.062 ***  0.017
Individual charact. Yes Yes
Firm fixed effects No Yes
F-test for tp=trs, (p-value) 0.57, (0.45) 0.29, (0.59)
F-test for ta=trs, (p-value) 0.46, (0.50) 1.67, (0.20)
F-test for te=trz, (p-value) 0.02, (0.89) 0.25, (0.61)
Observations 5,407 5,407
R-squared 0.54 0.52
F-statistic 85.96 *** 86.73 ***

Notes: OLS regression results are shown. Standertseare clustered at the establishment level.cihrdrol variables
include male, German, age and age squared, mashiéd, an interaction term of male and child, yeaf schooling, tenure
and tenure squared, white collar employee, fuktjob and temporary contract. Full estimation tssare documented in
Table A-3in the Appendix Significance level: *1%%, ** 5%, * 10%.

Comparing the coefficients of column 1 with the fficeents of column 2 reveals some
insights into the importance to control for firmfesdts. First, as the coefficients of interest
differ to a large extent between column 1 and 2tr@dling for firm fixed effects seems to be
important in order to obtain unbiased results. 8d¢cacontrolling for firm effects is of
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particular importance for employees intending tortipgpate in training because the
coefficientstr,, tr, andtrg drop sharply after applying firm fixed effects. Teeseem to be a
strong correlation between cancelling training plamd firm characteristics. This indicates
that employees cancelling training plans are mdtenoemployed in firms that pay higher
wages. This is not surprising because some ofahdam events were actually firm related
such as high work load. For applying the identtima strategy based on the comparison-
group approach, however, it can be concluded thatgy control for individual and work-
related characteristics is necessary for obtainmgased results.

The chosen estimation framework also allows me iserdangle the selection effect of
training participation, i.e. the initial differenaa wages between training participants and
non-participants. This can be done by comparingdifference in average wages between
non-participants withoutt(;) and with training intentionstrg). | find that non-participants
with training intentions have a significantly highaverage wage of approximately 3.4%
compared to non-participants without intentionsisTwage differential could represent, for
example, the return to innate ability or motivatittnmight also represent the medium or long
run wage returns to training (i.e. to training thats attended before the reference period of
two years), if employees with recent training irtiens participated more often in training in
the past. As a benchmark model, | have also estinthie average wage difference between
training participants and non-participants withaatounting for selection bid8The average
difference is 7.4% which suggests that the seledtias of the training decision accounts for
almost half of the estimates of training incidemdeen running Mincer-type regressions only
controlling for observable characteristics.

Due to the chosen estimation framework, | can fitgbout whether selection processes differ
by the number of courses. In particular, it is stigated whether those participating in two
courses (three) have an even higher initial wage gmployees participating in one course
(two courses). This can be done by compatiggvith trz andtrg with trs, respectively. The
results indicate that employees participating ire @ourse but willing to participate in a
second courses have only a small and statistigaignificant wage difference of only -0.1%
compared to employees patrticipating in one courbke. difference between employees who
participated in two courses but who wanted to attanthird course and employees who
participated in exactly two courses having no fertiraining intentions is larger in size
(1.2%), but nevertheless statistically insignificafherefore, | conclude that while the initial
training decision is accompanied by serious selac#ffects, deciding on training intensity
(conditional on participation) is not affected tack a large extent. Since this analysis only
investigates selection effects for a maximum o&¢hcourses, this conclusion can only be
approved for persons who attend a small numbeowifses. A further investigation might be
important because the differences in the size @fpthint estimates -0.1 and 1.2 (even though
they do not differ on a statistically significargvkl), might indicate that some further
selection processes occur for persons participatigarger number of courses.

19 The following OLS regression was estimatm:{Wageij =a,+t BT+ X'y, ta, +e, where the variabld is

a binary variable indicating whether persoparticipated in training in the last two years,nmt. No further
distinction by the number of courses or by trainians are made. The other variables were alregulgieed in
the second chapter. Results and notes for furtbiild on how the estimation was accomplished antained
in Table A-4 in the Appendix.



4. Conclusion

This paper investigates wage returns to trainings@rmany by using a comparison-group-
approach that was suggested by LO. The resultsestgigat the impact of participating in a
first course is 1.1%, it is 2.6% for participatiam a second course and it is 0.9% for
participation in a third course. However, thesaltesdo not differ from zero on a statistically
significant level. Before concluding that employeles not benefit from training in terms of
wage increases, it should be noted that the sasipdeof the comparison groups is small.
Furthermore, the size of the coefficients is qhigh especially when looking at the median
participant (attending two courses) who has a nstof (1.1%+2.6%=) 3.7%. To reach a final
conclusion, however, further research with largangle sizes would be needed.

Additionally, this paper provides evidence that #edection effect of the training decision
amounts to 3.4%. This corresponds to half of thgemdifferences estimated by comparing
outcomes of participants and non-participants wittarrecting for selection bias. When the
training decision was made, deciding on the numifercourses does not seem to be
accompanied by selection processes to a largetexteparticular, when the overall number
of courses is small (e.g. one/two courses). Whetyaimg wage returns of some proxy for
training intensity instead of training incidencestricting the data to training participants
already reduces selection bias to a large extent.
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Data Appendix: The wage variable

The information on wages is available for almoseérgvperson in the sample. It could be
merged for 93% from administrative data taken fittva social security records if employees
gave their permissiorthe remaining 7% of employees not willing to metige survey data
with administrative sources were asked to repagirthross monthly wage. Few individuals
not willing to report this information either weneequested to indicate their wages in
categories. The group-specific mean of this infdromais used to impute few missing values.
Wages contained in the administrative data repteggoss wages obtained during a
notification period divided by the duration of theriod. Therefore, they represent daily gross
wages. Since most of the individuals considereithis analysis did not change employers for
the last two years, the notification period refersnany cases to the year 2007. This is also
the case for interviews conducted in January 20@Bmake this daily wage information
comparable to employees reporting their monthly eydlge daily gross wage was multiplied
by 30. Since the administrative data is right ceeddbecause data from the social security
system are reported up to a maximum limit), asnaisigity check all the regressions were run
with imputed values for right censored wages agyesigd in Gartner (2005). The main
conclusions remain unaffected.

Appendix

Table A-1: Variable description and mean values
Variable Description N Mean Std. Dev.
In(wage) Logarithm of gross monthly wages 5,407 7.96 0.417
Male Dummy variable: 1 for males, O otherwise 5,407 640. 0.481
German Dummy variable: 1 for Germans, 0 otherwise 05,4 0.94 0.234
Age Age in years 5,407 46.68 9.059
Married Dummy variable: 1 for maried employees, lieotise 5,407 0.74 0.437
Child Dummy variable: 1 for employees with underagkidiren, O otherwise 5,407 0.37 0.483
Male*Chid Interaction term between male and chid 5,407 0.25 0.433
Years of schooling Years of schooling 5,407 12.78 2.421
Tenure Tenure in current job (in months) 5,407 224.75 131.099
White collar employee Dummy variable: 1 for whitdazowvorkers, 0 otherwise 5,407 0.64 0.480
Full time job Dummy variable: 1 for employees wogkfal-time, O otherwise 5,407 0.86 0.349
Temporary contract Dummy variable: 1 for employeés temporary contract, O otherwise 5,407 0.04 0.187

Table A-2: Comparison of average characteristics lie/een non-participants and comparison group

Non-participants (i) versus Non-participants (i) versus Non-participants (i) versus
those willing to attend those with one course wiling to those with two courses wiling to
one course (b) attend another courseatr attend another coursedtr
trz trn Awen Jt]-value tra tr1 Awann  [t]value tre tr1  Awetn  |t]-value
Male 0.68 065 0.03 0.62 065 065 0.00 0.08 0.61 065 -0.04 96 O.
German 096 091 0.05 2.71 *** 093 091 0.02 0.76 096 091040. 244 **
Age 4459 48.07 -3.48 4,65 *** 4460 48.07 -3.47 5.26 *** 44.348.07 -3.73 5.34**
Married 074 074 -0.01 0.16 0.77 074 0.02 0.68 0.68 0.7406-0. 1.57
Child 042 032 010 242 ** 049 032 017 4.33 *** 038 032 .0D 161
Years of schooling 1258 1195 0.63 3.27 *** 13.36 11.95411. 6.91 *** 1393 1195 1.98 8.77**
Tenure 205.50 239.07 -33.57 3.13 *** 204.71 239.07 -34.36 50 3** 193.91 239.07 -45.16 4.34*
White collar employee 0.61 042 0.20 4.75 *** 0.81 042 90.3 12.42 *** 0.89 042 048 17.23**
Full time job 084 0.86 -0.02 0.50 087 086 0.01 0.43 0.85.86 0 -0.01 0.43
Temporary contract 003 0.04 -001 0.57 0.04 0.04 0.00 0.23 006 004 0.01 0.76

Notes: The t-test forindependent samples is uSigaificance level: *** 1%, ** 5%, * 10%.
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Table A-3: Full regression results for wage returnf training

Log monthly wage Log monthly wage
Regressors @) (2)

Coeff.  Stand. Err. Coeff. Stand. Err.
No training participation, r Base category Base category
No training participation, but intended; tr 0.069 ***  0.023 0.034 * 0.020
Training participation in only one course, tr 0.050 ***  0.014 0.044 ***  0.009
Training participation in one course, but intendedio another, 4r 0.103 ***  0.026 0.044 ** 0.018
Training participation in exactly two courses, tr 0.086 ***  0.017 0.070 ***  0.012
Training participation in two courses, but intendedio another, ér 0.123 ***  0.023 0.082 ***  0.015
Training participation in exactly three courses, tr 0.120 ***  0.019 0.091 ***  0.012
Training participation in more than three (intenfledurses, tr 0.149 ***  0.024 0.138 ***  0.018
Training intention cancelled due to non-randomogask 0.078 ***  0.025 0.062 ***  0.017
Male 0.232 ***  0.022 0.148 ***  0.013
German -0.017 0.019 0.050 ***  0.018
Age 0.014 ***  0.005 0.021 ***  0.004
Age squared -0.0001 ***  0.000 -0.0002 ***  0.000
Married -0.010 0.011 -0.003 0.008
Child -0.065 ***  0.023 -0.084 ***  0.020
Male*Child 0.139 ***  0.025 0.118 ***  0.022
Years of schooling 0.039 ***  0.003 0.037 ***  0.003
Tenure 0.001 ** 0.000 0.0002 0.000
Tenure square 0.0000 0.000 0.0000 0.000
White collar employee 0.215 ***  0.021 0.202 ***  0.013
Full time job 0.461 ***  0.029 0.463 ***  0.030
Temporary contract -0.059 ** 0.030 -0.055 ** 0.023
Firm fixed effects No Yes
Observations 5,407 5,407
R-squared 0.54 0.52
F-statistic 85.96 *** 86.73 ***

Notes: OLS regression results are shown. Standeotseare clustered at the establishment level.
Significance level: *** 1%, ** 5%, * 10%.

Table A-4: Regression results comparing wages ofdining participants with non-participants

Regressors Log monthly wage
Coeff. Stand. Err.
Training incidence (yes/no) 0.074 ***  0.014
Male 0.230 ***  0.022
German -0.017 0.019
Age 0.015 ***  0.005
Age squared -0.0002 ***  0.000
Married -0.012 0.011
Child -0.065 ***  0.023
Male*Child 0.140 ***  0.026
Years of schooling 0.040 ***  0.003
Tenure 0.001 ** 0.000
Tenure square 0.0000 0.000
White collar employee 0.225 ***  0.021
Full time job 0.462 ***  0.030
Temporary contract -0.060 ** 0.030
Firm fixed effects No
Observations 5,407
R-squared 0.53
F-statistic 118.99 ***

Notes: OLS regression results are shown. Standestsere clustered at the
establishment level. Significance level: *** 194, 5%, * 10%.
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