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ABSTRACT

Continuous Training In Germany*

Using data from the German Socio-Economic Panel, this paper analyses the
incidence, financing, and returns to workplace training in Germany for the
years 1986 to 1989. Much of this training seems general, and is provided to
workers by their employer at no direct cost. While workers typically report
larger productivity gains from the training during work hours, such training has
lower returns than training undertaken during leisure time. Workers with higher
earnings growth seem more likely to participate in training. This selection
problem is dealt with by estimating models that allow for individual level
heterogeneity in earnings growth rates.
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NON-TECHNICAL SUMMARY

German training institutions, particularly the apprenticeship system, have long
interested researchers and policy-makers. But a lot of training in Germany
takes place at the workplace after school-based education or an
apprenticeship has been completed, and workers have identified such on-the-
job training and learning as one of the key avenues through which they
develop the skills they actually use in their day-to-day jobs. Using data from
the late 1980s, this paper investigates the provision and financing of this
training, and tries to assess what the benefits for the firms and workers
involved are. The results paint a picture where the provision of the training
may not differ much from other countries with more fluid labour markets, like
the US or the UK, but the sharing in the costs and returns to the training looks
different.

The incidence of participation in on-the-job training in Germany is about
comparable to the US or the UK, despite the impression that training may be
more prevalent in Germany. Patterns of training receipt are also very
comparable. Participation is much higher among workers who are more skilled
already, for example according to their highest level of formal schooling
attained. Participation remains high for workers into their 40s but declines
significantly for older workers. Women and foreigners receive less training,
and this pattern is not explained by their higher incidence of part-time work or
the different occupations in which they are typically found. Less educated, and
blue collar workers are more likely to participate in longer duration training
courses, which are sometimes sponsored by the unemployment insurance
system or geared towards new occupational qualifications.

Training is also more prevalent in larger enterprises and, not surprisingly, the
involvement of firms plays a major role in the provision of work-related
training. While the sample is not limited to training directly related to an
employer, much of the training takes place during work hours, and firms
typically cover the financial outlays for such training. There is indirect evidence
that firms bear most of the costs of training, even when the training is easily
transferable to other employers. Most of the training seems to be of this type
rather than very specific to the requirements of a single employer. However, it
is important to point out that a significant fraction of training is also undertaken
by workers on their own initiative and outside working hours.

Consistent with the evidence on the financing of training is the fact that firms
seem to be the main beneficiaries of the training, at least according to the own
evaluation of the workers in the survey. Most participants in training respond
that the training helped them to be better at their current jobs. This should
translate into higher productivity benefiting the firm but may also affect the job



satisfaction of the workers. Respondents are much less likely to report direct
benefits just for themselves, like higher wages, promotion possibilities, more
job security, or better chances of finding a new job.

These informal reports by workers are corroborated by direct evidence on
their wages. Workers do receive positive wage gains from participation in
training, but the gains seem relatively low, especially compared to findings
from other countries. Economists have focused a lot on the distinction
between training that is easily transferable to other employers compared to
skills, which are primarily useful at the current firm. There are no appreciable
differences in terms of payoffs depending on the nature of the training.

This may indicate that German firms are able to capture a large part of the
benefits from training, even when training is easily marketable. This effect may
result from the fact that the rewards to skills, especially informal skills, are
relatively low in Germany. This in turn will discourage job mobility and make it
easier for firms to invest profitably in the human capital of their workers. The
German labour market may therefore generate a different form of the
financing of training than the more fluid labour markets in the US or the UK.
While the total level of training in the Anglo-Saxon countries may not be lower,
workers will be more involved both in the financing of their own training, and in
sharing in the returns, than in Germany.
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Table 1
Descriptive Statistics about Training Receipt (in percent)

Among those Participating

Group Participated
in any

Training

1 Course 2 Courses 3 or More
Courses

Duration
1 Day

Duration
2 Days to
1 Week

Duration
1 Week

to 3
Months

Duration
 >3 Months

Training
Employer
Sponsored

Uncond.
Duration
(Weeks)

Number
of Obs.

All Workers 28 29 21 50 14 52 19 15 83 3.9 3413

Gender Men 31 28 20 51 11 55 19 15 85 4.5 2216

Women 22 30 22 47 22 43 21 14 79 2.7 1197

Nationality Germans 29 29 21 50 14 52 19 15 84 4.1 2548

Foreigners 5 38 27 35 16 50 22 12 92 0.5 865

Education No Degree 7 36 38 27 21 37 19 23 81 1.7 1119

Apprenticeship 27 30 22 47 13 50 22 15 82 3.8 1947

University 60 26 15 59 15 59 14 13 87 7.1 347

Age Less than 35 36 32 24 44 13 43 22 22 80 7.1 1155

35 – 44 33 24 19 57 12 54 19 14 82 4.6 938

45 and Older 18 30 18 52 18 64 15 3 90 0.8 1320

Occupation Blue Collar 10 41 31 28 11 36 25 29 74 2.5 1600

White Collar 36 29 18 53 14 55 17 14 81 4.7 1238

Self-employed 19 22 22 56 21 53 14 11 63 1.1 248

Civil Servants 57 25 22 54 13 53 23 11 98 7.2 327

Note: Sample includes respondents employed in 1986, occupation  refers to 1986.  Duration among those participating refers to the most important course.
Unconditional duration adds durations for all courses attended.



Table 2
Training Incidence and Duration

Linear Probability Model Censored LAD

Independent Variable Participated in any
Training

Training Employer
Sponsored

Number of
Weeks

(1) (2) (3) (4) (5)

Mean of the Dep. Var. 0.28 0.28 0.23 0.23 3.87

Years of Schooling in
Germany

0.040*
(0.005)

0.015*
(0.006)

0.036*
(0.005)

0.012*
(0.005)

0.14*
(0.02)

Years of Schooling
outside Germany

0.017*
(0.006)

0.004
(0.006)

0.016*
(0.006)

0.006
(0.005)

-0.10
(0.09)

Potential Experience -0.007*
(0.001)

-0.008*
(0.001)

-0.005*
(0.001)

-0.006*
(0.001)

-0.04*
(0.01)

Female -0.073*
(0.024)

-0.067*
(0.025)

-0.069*
(0.023)

-0.061*
(0.023)

-0.31*
(0.13)

Part-time -0.053
(0.027)

-0.027
(0.027)

-0.046
(0.025)

-0.025
(0.024)

-0.27
(0.21)

Foreigner 0.110*
(0.053)

0.054
(0.050)

0.110*
(0.051)

0.045
(0.048)

-0.36
(0.33)

Semi-skilled --- -0.013
(0.022)

--- -0.015
(0.021)

---

Skilled --- 0.024
(0.030)

--- 0.005
(0.028)

---

Foreman --- 0.043
(0.041)

--- 0.039
(0.038)

---

Self-employed --- 0.137*
(0.042)

--- 0.089*
(0.035)

---

Simple White Collar --- 0.044
(0.034)

--- 0.036
(0.032)

---

Skilled White Collar --- 0.218*
(0.031)

--- 0.183*
(0.029)

---

Managers/Prof. --- 0.338*
(0.048)

--- 0.291*
(0.047)

---

Public/Low Rank --- 0.238*
(0.058)

--- 0.248*
(0.059)

---

Public/Higher Rank --- 0.368*
(0.062)

--- 0.385*
(0.061)

---

Public/Upper Rank --- 0.337*
(0.077)

--- 0.349*
(0.076)

---

Continued



Table 2
(continued)

Linear Probability Model Censored LAD

Independent Variable Participated in any
Training

Training Employer
Sponsored

Number of
Weeks

(1) (2) (3) (4) (5)

Firm Size 20 – 200 0.062*
(0.026)

0.048
(0.027)

0.073*
(0.023)

0.051*
(0.023)

0.47*
(0.20)

Firm Size 200 – 2000 0.071*
(0.028)

0.053
(0.028)

0.101*
(0.025)

0.076*
(0.025)

0.14
(0.23)

Firm Size > 2000 0.146*
(0.028)

0.119*
(0.029)

0.179*
(0.026)

0.141*
(0.026)

0.82*
(0.21)

Firm Size Missing 0.177
(0.129)

0.145
(0.140)

0.096
(0.126)

0.074
(0.130)

1.39*
(0.38)

R2 or Pseudo R2 0.203 0.247 0.199 0.243 0.011

Note:  Sample size is 3413.  Sample includes those employed in 1986.  Employment related
regressors refer to 1986.  The regressions also include a constant and 19 industry dummies.



Table 3
Financing of Training (in percent)

Source of Financial Assistance Participate Without Assistance?

None Employer UI Office
and Other

Own Costs
Zero?

Yes Maybe No Received
Certificate?

Number
of  Obs.

All Workers 33 62 4 71 37 34 28 61 832

Men 31 65 4 71 36 32 32 62 583

All Courses

Women 37 57 6 71 41 39 19 60 249

All Workers 25 75 0 80 33 35 32 58 616

Men 23 76 0 80 32 32 36 58 456

During Work
Hours

Women 28 71 1 81 37 42 21 58 127

All Workers 57 27 16 42 58 31 10 70 216

Men 57 27 16 38 58 33 9 75 160

During Leisure
Hours

Women 56 28 15 49 58 29 13 65 89

All Workers 31 63 6 65 38 38 25 100 520

Men 30 65 5 65 38 36 27 100 367

Received
Certificate

Women 34 57 9 62 37 43 20 100 153

All Workers 36 63 1 80 38 28 34 0 312

Men 33 66 1 80 33 26 41 0 216

No Certificate

Women 42 56 1 84 50 33 17 0 96

Note: Sample includes respondents employed at the start of training.   All responses refer to the most important course.  Number of
observations for question whether participate without assistance is 566 for all workers.



Table 4
Ordered Logits for Training Benefits

Independent Variable Any Benefit Benefit for the Firm Benefit for the Worker

(1) (2) (3) (4) (5) (6)

Years of Schooling in
Germany

0.04
(0.02)

0.03
(0.02)

0.07*
(0.02)

0.06*
(0.02)

-0.08*
(0.02)

-0.10*
(0.03)

Years of Schooling outside
Germany

0.08
(0.05)

0.06
(0.06)

0.13*
(0.05)

0.13*
(0.06)

-0.01
(0.05)

-0.04
(0.05)

Potential Experience 0.005
(0.007)

0.001
(0.007)

0.010
(0.007)

0.005
(0.007)

-0.046*
(0.008)

-0.045*
(0.008)

Female -0.18
(0.16)

-0.18
(0.16)

-0.04
(0.16)

-0.05
(0.16)

-0.33
(0.18)

-0.25
(0.18)

Part-time -0.33
(0.27)

-0.28
(0.28)

-0.40
(0.27)

-0.30
(0.27)

-0.11
(0.33)

-0.20
(0.36)

Foreigner -0.10
(0.41)

0.01
(0.42)

0.12
(0.40)

-0.06
(0.40)

0.03
(0.40)

0.17
(0.42)

Duration 1 Day to 1 Week --- -0.03
(0.20)

--- -0.18
(0.20)

--- 0.84*
(0.27)

Duration > 1 Week --- -0.07
(0.23)

--- -0.35
(0.23)

--- 1.09*
(0.30)

Training During Work Hours --- 0.54*
(0.19)

--- 0.56*
(0.19)

--- 0.48*
(0.22)

Training Partly During Work
Hours

--- 0.15
(0.25)

--- -0.02
(0.25)

--- 0.55
(0.28)

Received Certificate --- 0.41*
(0.13)

--- 0.39*
(0.14)

--- 0.65*
(0.16)

Organizer:  Employer --- 0.03
(0.22)

--- 0.08
(0.21)

--- 0.15
(0.25)

Organizer:  Business
Association

--- -0.11
(0.24)

--- -0.15
(0.24)

--- -0.28
(0.28)

Organizer:  Private Firm --- 0.16
(0.26)

--- 0.26
(0.25)

--- 0.28
(0.29)

Initiative:  Worker --- 0.40*
(0.17)

--- 0.34*
(0.17)

--- 0.30
(0.20)

Initiative:  Worker and
Employer

--- 0.31
(0.19)

--- 0.42*
(0.19)

--- 0.13
(0.21)

No Costs to Worker --- 0.63*
(0.17)

--- 0.63*
(0.17)

--- 0.08
(0.19)

Note: Sample includes respondents employed at the start of the training.   Responses refer to the most
important course.  All regressions also include four firm-size dummies and a constant.  Number of
observations is 832.



Table 5
Patterns of Training Spells

1986-87 1987-88 1988-89
Number of

Observations

0 0 0 2627

0 0 1 219

0 1 0 118

0 1 1 180

1 0 0 60

1 0 1 41

1 1 0 65

1 1 1 53

Note: Entries denote at least one training spell in the given year.  Sample of individuals used for
estimation of earnings regressions.



Table 6
Fixed Effects Log Earnings Regressions:  1986 - 1989

(Standard Errors in Parentheses)

Independent Variable Mean (1) (2) (3) (4)

Years of Schooling 11.2 -0.021
(0.056)

-0.024
(0.057)

-0.023
(0.057)

-0.026
(0.057)

Potential Experience 23.3 0.039*
(0.016)

0.039*
(0.016)

0.039*
(0.016)

0.039*
(0.016)

Pot. Exp.2 x 10-2 --- -0.182
(0.112)

-0.181
(0.112)

-0.184
(0.112)

-0.188
(0.112)

Pot. Exp.3  x 10-4 --- 0.353
(0.315)

0.356
(0.315)

0.363
(0.315)

0.380
(0.314)

Pot. Exp.4  x 10-6 --- -0.268
(0.300)

-0.272
(0.300)

-0.279
(0.300)

-0.294
(0.300)

Tenure 11.2 0.008
(0.007)

0.008
(0.007)

0.008
(0.007)

0.008
(0.007)

Tenure2 x 10-2 --- -0.127
(0.083)

-0.127
(0.083)

-0.126
(0.083)

-0.120
(0.083)

Tenure3 x 10-4 --- 0.513
(0.348)

0.513
(0.348)

0.511
(0.348)

0.486
(0.348)

Tenure4 x 10-6 --- -0.661
(0.452)

-0.659
(0.451)

-0.657
(0.451)

-0.628
(0.451)

Job Change 0.07 0.058*
(0.022)

0.058*
(0.022)

0.057*
(0.022)

0.058*
(0.022)

Full Time 0.87 0.263*
(0.053)

0.262*
(0.053)

0.262*
(0.053)

0.261*
(0.052)

Any Training Spell 0.19 --- --- --- 0.012
(0.006)

Training Duration
(in Years)

0.023 --- 0.026
(0.019)

--- 0.016
(0.019)

Training Duration during Work Hours 0.011 --- --- 0.001
(0.029)

---

Training Duration during Leisure Hours 0.012 --- --- 0.043
(0.024)

---

Note: Unbalanced sample including employed respondents.  The number of observations is 12946;
number of individuals is 3363. All regressions include a full set of year dummies.



Table 7
Fixed Growth Rates Log Earnings Regressions:  1986 - 1989

 (Standard Errors in Parentheses)

All Workers German Men German Women

Independent Variable (1) (2) (3) (4) (5) (6) (7) (8)

Years of Schooling -0.080
(0.085)

-0.080
(0.085)

-0.080
(0.085)

-0.080
(0.085)

-0.025
(0.052)

-0.025
(0.052)

-0.168
(0.161)

-0.169
(0.162)

Job Change 0.112*
(0.041)

0.112*
(0.041)

0.112*
(0.041)

0.112*
(0.041)

0.080
(0.046)

0.080
(0.046)

0.171*
(0.082)

0.171*
(0.082)

Full Time 0.164*
(0.083)

0.164*
(0.083)

0.164*
(0.083)

0.164*
(0.083)

0.344
(0.242

0.344
(0.242)

0.108
(0.076)

0.107
(0.076)

Any Training Spell -0.003
(0.014)

-0.003
(0.014)

--- --- --- --- --- ---

Training Duration
(in Years)

0.038
(0.027)

--- --- --- 0.030
(0.034)

--- 0.060
(0.045)

---

Training Duration during Work
Hours

--- 0.033
(0.030)

0.031
(0.029)

--- --- 0.039
(0.042)

--- 0.018
(0.019)

Training Duration during Work
Hours, Certificate

--- --- --- 0.030
(0.033)

--- --- --- ---

Training Duration during Work
Hours, No Certificate

--- --- --- 0.034
(0.038)

--- --- --- ---

Training Duration during
Leisure Hours

--- 0.043
(0.040)

0.041
(0.038)

0.041
(0.038)

--- 0.024
(0.050)

--- 0.093
(0.071)

Note: Unbalanced sample including employed respondents.  The models are estimated by applying fixed effects to the differenced
equation.  All regressions also include a full set of year dummies.  Number of observations for all workers is 9583 (3363 individuals),
for German men it is 4557 (1584 individuals), and for German women it is 2464 (878 individuals)



Table 8
The Impact of Measurement Error on Estimated Returns to Training

Means of 5000 Monte Carlo Replications

Parameters Fixed Effects Estimates Fixed Growth Rates Estimates

(1) (2) (3) (4)Fract. of
Duration Var.

Which is
Error, m

Var. of
Indiv. Wage

Growth,
σ2

∆w

Training
Duration

Any
Training

Training
Duration

Training
Duration

Any
Training

Training
Duration

0.0 0.0 0.100 0.000 0.100 0.100 0.000 0.100

0.333 0.0 0.068 0.049 0.062 0.068 0.049 0.062

0.0 0.150 0.089 0.069 0.083 0.100 0.001 0.100

0.133 0.060 0.077 0.045 0.072 0.080 0.031 0.076

Note: Monte Carlo results using estimates from samples with three periods and 3,000 individual
observations.  Return to training duration is set to 0.100 in all models.  See Appendix 2 for details on the
design.


