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within firms. A considerable share of former apprentices are retained by the
training firms, and this facilitates the transition of trainees from education to
the labour market (for statistics on retention rates see Hartung, 2013).

With respect to such labour market transition from an individual perspective,
several data sets exist for research purposes. However, data sets representing
the firm perspective are limited in their number, and they face severe limita-
tions. The BIBB studies on costs and benefits of apprenticeship training (in the
following BIBB CBS) are examples of surveys aimed at filling this gap (see
Noll et al., 1983, von Bardeleben et al., 1995, Beicht et al., 2004; Schonfeld
etal., 2010).

The latest survey of the BIBB CBS was conducted in 2008, reporting train-
ing costs and benefits for the reference year 2007. A total of 2,986 firms were
interviewed that provided training in 51 occupations. Because the sample was
drawn from the Establishment Register (Betriebsdatei) of the Federal Employ-
ment Agency (Bundesagentur fiir Arbeit, BA), the survey data can be merged
with register data using an establishment-specific identifier, which, in most
cases, corresponds with a firm as a local unit (more in detail see Alda et al.
2013). Technically, the data merge is feasible for all firms observed in the
BIBB CBS 2007. However, a precondition for the merging procedure is that
firms have formally agreed to the data merge during the survey interview. Two
thirds of all of the firms included in CBS 2007 agreed with the data match.

The remainder of the paper is structured in the following way. Section 2 first
describes the two data sources used for the merge and then addresses potential
selectivity problems arising from a firm’s option to decline the data merge. Sec-
tion 3 discusses the quality of the match between survey and administrative
data. Section 4 briefly summarizes the main results of the paper and sketches
research perspectives of the matched data.

2. Data Sources of the Linked Employer-Employee Data
2.1 The Cost-Benefit Survey 2007

Based on a comprehensive report of the Sachverstindigenkommission Kos-
ten und Finanzierung der Beruflichen Bildung from 1974 (Sachverstindigen-
kommission, 1974) the BIBB Cost and Benefit Surveys were conducted to ob-
tain representative data for the costs and the benefits of apprenticeship training
in (West-)Germany. Later on, the surveys were designed to deliver cost and
benefit information in a structure which enables differentiation of costs and
benefits along structural variables, such as economic sector, occupation, firm
size or region. Finally, all cost benefit surveys focused on specific training oc-
cupations among all of the approximately 320 regulated training occupations in
Germany. For the BIBB CBS survey of 2007, 51 of these occupations were
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chosen based on their representativeness and practical relevance. The 51 occu-
pations represent approximately 70% of all German apprenticeship partici-
pants.

The survey of the year 2007 includes detailed information about the firm’s
costs of training. These include monetary measures of expenditures for appren-
ticeship wages, costs for (full- and part-time) trainers and costs for training in-
frastructure (e.g., training facilities and material). For the calculation of the net
costs, the studies also measure the benefits of training in the form of productive
work performed by apprentices. Finally, the survey inquires about the firm’s
cost of recruiting already trained workers from the external labour market. De-
tailed results of the most recent BIBB CBS 2007 are published in Schonfeld
et al. (2010). The BIBB CBS results have been extensively used for theoretical
and empirical works in the field of education economics (see, e.g., Acemoglu/
Pischke, 1998 or Miihlemann et al., 2010).

For the BIBB CBS 2007, a sample of firms was drawn from the BA-Estab-
lishment register. The register contains all firms with at least one employee
subject to social security payments. Because all firms fitting this criterion are
obliged to register, the representativeness of this pool of addresses can be taken
as given. A gross sample of 22,000 firms was drawn, which have provided
training in at least one of the 51 occupations of interest in June 2006, the refer-
ence period for sample selection.

Because the Establishment Register contains occupational information only
on a 3-digit level, the survey institute had implemented a screening procedure
to ensure that the respective firm was actually providing training in the chosen
4-digit occupation of interest. Approximately 60% of all 22,000 firms provided
training in the chosen training occupation. The remaining 40% either did not
train in the specific 4-digit occupation or, due to the time lag between sampling
procedure and reference period of the interview, did not train apprentices at all.
After the screening, approximately 13,000 addresses of the training firms of
interest were identified. Field managers used 8,907 of these to conduct the in-
tended number of 3,000 valid interviews. The survey was conducted between
April and September 2008, and the average interview duration was 72 min.'
The interview partner was the person responsible for the organisation of train-
ing, and/or the firm’s human resource manager. In small firms, the interview
was conducted with the owner or managing director of the firm. The field work
was administered by infas (Institute for Applied Social Sciences), Bonn.

The survey institute infas established several techniques to raise data quality.
For example, infas defined confidence intervals for several key variables (e.g.,
wages and training times) in the CAPI questionnaire. In case the interviewed
person stated values outside the confidence interval, the CAPI program looped

I For more details see infas (2008) and Schonfeld et al. (2010).
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back to the value and the interviewer had to ensure that the interview partner
understood the question correctly. In case of incomlete answers for these cru-
cial variables, an ex-post imputation technique was used to replace missing va-
lues. For most of the variables, missing values made up less than 5% of all
answers, with somewhat higher shares for wage information on different
groups of employees (10% to 15%). For detailed information about the impu-
tation procedures see Alda (2010).

The merged data set, which is described in this paper, contains records from
those firms that agreed to the merging of the firm specific survey data with the
BA register data. Of the 2,986 firms, 2,083 (i.e., almost 70 %) provided permis-
sion for the merge. Textbox A1 quotes the respective question from BIBB CBS
2007 and Table Al provides an overview of the topics covered by the survey”.
Table A2 displays descriptive information for the main variables for the sub-
sample of merged firms and for the full sample of firms.

In order to test whether firms agreeing to the merge differ systematically
from those refus the merge, the decision variable (1 for permission, 0 for refu-
sal) was regressed on a set of structural variables, such as firm size, economic
sector, region and training occupation (see Table 1). The results show that
neither firm size indicators nor the variables of economic activity or region sig-
nificantly alter or reduce the probability of belonging to the group of firms that
did not permit the data matching. Furthermore, none of the dummy variables
for the 51 observed occupations are significant at the 5% level. The observed
low Pseudo RZ’ of barely 0.02 shows that very little of the variance in the firm’s
merge permission is explained by the set of structural variables. The probit esti-
mates thus lead to the conclusion that the two groups of firms do not differ
systematically with respect to (observed) structural characteristics.

Table 1

Probit regression — dependent variable: firms’ permission to merge data

Model 1 Model 2 Model 3 Model 4
coef se coef se coef se coef se
Firm-size:
Ref. 50-499 employees
1-9 employees 0.11*  0.063 [ 0.110¥ 0.064 | 0.110* 0.064 [ 0.060 0.079
10-49 employees 0.13** 0.062 | 0.137** 0.062 | 0.137** 0.062 [ 0.105  0.068
500 and more employees -0.11 0.096 [-0.129  0.097 |-0.130 0.097 |-0.125 0.100

2 More detailed information about the set of firm level variables available is given in
Alda (2010).
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Economic sector: Ref.

Public administration,

education and health

Manufacturing, agriculture,

mining and quarrying,

construction -0.082  0.079 [-0.082 0.079 | 0.007 0.120
Trade -0.102  0.093 [-0.102  0.093 [-0.026  0.137
Services I -0.037  0.087 [-0.037 0.087 | 0.048 0.115
Services I1 0.029  0.101 0.029  0.101 0.022  0.139
Region: Ref. East

Germany

West Germany —0.005 0.054 0.015  0.055
Occupation: No No No Yes
Pseudo R2 0.002 0.003 0.003 0.021

Constant 0.45%** 0.045 [ 0.501***%0.077 | 0.508***0.102 | 0.315 0.279

Source: BIBB CBS 2007. Level of significance: *** p<0,01, ** p<0,05, * p<0,1. N=2986.

2.2 Establishment History Panel (BHP) and
the Integrated Employment Biographies (IEB)

The second part of the data is derived from the BA register data. Here, two
types of process produced data are available from the 2007 survey records of
firms that permitted data matching: a) firm data from the Establishment History
Panel (BHP) and b) employee data from the Integrated Employment Biogra-
phies (IEB). The Establishment History Panel (BHP) is composed of cross sec-
tional data sets since 1975 for West Germany and 1991 for East Germany.
Every cross section contains all of the establishments in Germany that are cov-
ered by the Employment History (BeH) on June 30th. These are all establish-
ments with at least one employee liable to social security on the reference date.
Since 1999 establishments with no employee liable to social security but with
at least one marginal part-time employee are also included. The cross sections
can be combined to form a panel. The BHP contains information about the
branch of industry and the location of the establishment. Furthermore, the num-
ber of employees liable to social security is also included. In addition, marginal
part-time employees are also included (since 1999), both in total numbers and
broken down by gender, age, occupational status, qualification and nationality.
Quartiles of ages and wages are also provided, both for full-time employees
alone as well as for all employees (see Spengler, 2008 and http://fdz.iab.de/
en/FDZ_Establishment Data/Establishment History Panel.aspx).

The Integrated Employment Biographies (IEB) consists of all individuals in
Germany, who are characterized by at least one of the following employment
statuses: employment subject to social security (in the data since 1975); mar-
ginal part-time employment (in the data since 1999); benefit receipt according
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to the German Social Code III or II (SGB III since 1975, SGB II since 2005);
officially registered as job-seeking at the German Federal Employment
Agency; (planned) participation in programs of active labour market policies
(in the data since 2000). The information delivered from different data sources
are consolidated in the IEB. Each employment status is represented on a daily
basis (see Dorner et al., 2010).

The register data enables the generation of variables that identify the employ-
ment background of the apprentice before the start of the apprenticeship, such
as prior training qualifications, unemployment durations and schooling level
(graduation from high school, 4bitur). Register data also provide detailed infor-
mation regarding the training period itself, such as the apprentice’s training
pay, the duration of training and whether the individual received social benefits
during the training phase. Finally, the register data contain information about
the apprentice’s labour market integration after training.

3. Merging Quality

Although the merging of survey data and register data is technically trivial
due to the unique firm identifier, the quality of the merge needs to be assessed
on the basis of statistical analysis. Several mechanisms may lead to poor qual-
ity of the match even if technically the same firm is identified in both data
sources:

First, different reference periods and/or a reference basis (e.g., mixing up
marginal employment with part-time employment) could lead to diverging in-
formation about the firm size. Second, interview partners may have difficulties
in remembering the correct numbers or values for the staff working in the firm.
Third, the firm’s administrative identification number may have changed over
time. Although identification numbers are usually adjusted accordingly, a
change in the identification number could occur in cases of in- or outsourcing
or a change of ownership. Fourth, interview partners may only have a rough
idea about which parts of the firm are covered by the administrative identifica-
tion number, which can lead to under- or overestimation of the values delivered
by the register data.

To assess the quality of the firm-level merge, we compare the firm’s number
of employees and apprentices reported in each of the two data sources. The
number of employees covers all full- and part-time employees. Excluded from
both data sources are employees with a marginal employment contract below
the tax and social security thresholds (geringfiigig Beschdftigte)’. The number

3 Furthermore, those employees who are not subject to social security payments are
not included in the employee variables. These are, for example, freelancers, public ser-
vants and short-term trainees.
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of apprentices includes those apprentices for whom the interviewed firm contri-
butes to social security. Apprentices who are (temporarily) trained by the re-
porting firm but are not subject to social security payments are not included.
Figure 1 presents scatter plots of the calculated differences. The plots indicate
that the large majority of firms show no or small differences in their reported
numbers of employees (left panel) and apprentices (right panel).

Source: BIBB CBS and BHP (30. September 2007).

Figure 1: Scatter plot of differences
in the number of employees and apprentices

To be able to differentiate between different merge quality levels, we intro-
duce categories for the quality of fit. We differentiate between a) a perfect fit,
b) a good fit (using firm size adjusted confidence bands) and c) a poor fit of the
numbers of employees and apprentices reported both in survey and register
data. A “perfect fit” is identified when the respective number of employees and
apprentices does not diverge at all. A “good fit” is identified in the case of
employees if the difference between the number of employees reported by the
BIBB CBS and the number of employees reported in the BA data is smaller
than half of the respective firm-size category width. In the case of apprentices,
a “good fit” refers to a deviation between the two data sources of between 1
and 4 apprentices. A “poor fit” refers to firms outside the thresholds defined for
the “good fit”. Finally, we report d) the firms with missing data on employment
for which the merge quality cannot be assessed (for a more detailed presenta-
tion of the quality assessment see Alda et al., 2014).

Table 2 reports the results of the quality assessment. Close to 90% of all
merged firms fit perfectly or fit well with respect to their reported numbers of
employees and apprentices. For approximately 10% of the merged firms, we
find a poor merge quality, while 1% (in the case of employees) and 0.2% (in

4 It can be the case that the interviewed firm takes over (parts of) the training for other
firms or other organizational units that are not covered by the firm identifier.
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the case of apprentices) are not classified due to problems with missing data
(Table 2).

Table 2

Quality of fit between survey- and register data
based on the number of employees and apprentices

Employees Apprentices
Share of firms ~ Number of firms | Share of firms  Number of firms
(%) (%)
a) Perfect fit 10.4 207 55.9 1117
b) Good fit 78.2 1561 33.2 664
¢) Poor fit 10.0 200 10.7 213
d) Missing data 1.5 29 0.2 3
Total 100 1997 100 1997

Source: BIBB CBS and BHP (30. September 2007).

Although we find a good fit for both the number of employees and appren-
tices, a remarkably higher proportion of perfect fits (= identical figures) can be
seen in the apprenticeship figures. One reason for this marked difference in the
share of perfect fits can be due to the fact that some groups, such as marginal
employees, temporary work agency employees, family helpers or proprietors
could be reported in the survey but are not included in the number of employ-
ees as measured in the administrative data. Furthermore, the number of em-
ployees is much more volatile due to labour turnover, when compared to the
number of apprentices in the firm. Finally, the person interviewed in the firm
was requested to be informed about the costs and the benefits of apprentice-
ships. Due to this focus of the survey, we can expect more accurate reporting of
apprenticeship numbers than of employment numbers. However, for both
groups, we find that approximately 10% of the firms diverge strongly with re-
spect to the numbers reported in the survey and in the register based data. The
variable identifying the quality of the data fit will be included in the data file
accessible at the Research Data Center of the BA in the IAB (FDZ).

4. Summary and Research Perspectives

The aim of the paper was to describe the merging of BIBB survey data and
IAB process-generated (administrative) data. We discuss potential selectivity
problems arising due to the option of firms to decline the data merge. Using a
probit model including standard structural control variables, we find no indica-
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tion of structural differences between the group of firms declining and the group
of firms agreeing to the data match. The second part of the paper presents results
of a data merge quality assessment. Comparing the number of firms’ employees
and apprentices reported in the two data sources, we find a sufficient merge
quality for approximately 90 % of the firms. For only approximately 10% of the
firms, we find substantial differences in these reported numbers.

This exercise provides a brief example of how firm-level survey information
can be used to increase the analytical potential of administrative data. Because
the BIBB CBS 2007 contains detailed information about training costs, training
benefits and training strategy of firms, the potential for researchers interested in
the fields of vocational training and labour market integration is large. For ex-
ample, the BIBB survey measures the average productivity of apprentices com-
pared to already trained workers in the firm. Depending on the productivity
level of apprentices, employment, retention, occupational mobility and also
post-training wages might vary. Such and several other questions can be ad-
dressed with the new BIBB-IAB data set, which will be available in the Re-
search Data Center of the German Federal Employment Agency (Bundesagen-
tur fiir Arbeit) at the IAB.
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Appendix

Table Al

Cost-Benefit Survey 2007 — Overview of main themes and variables

General information about the firm concerning legal status and the institutional framework
in the firm, such as employee representation in the workplace and collective agreement
coverage

Information about firms’ current and expected employment and qualification structure

Information about the gross cost components of apprenticeship training in the chosen occu-
pation, such as:

o Costs for trainers

e Costs for training administration

o Costs for training infrastructure

Information about the productive work of apprentices (incl. equivalence benefits) on the
level of unskilled and skilled workers

Information about internal training centres and in-house classroom training

Information about reimbursement/ financial support

Non-monetary benefits/advantages of apprenticeship training

Information on market strategy, product regime and organizational changes

Subjective appraisals/ company measures relating apprenticeship training
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Table A2

Descriptive sample information

247

Firm size

Sample match permission

Full sample of firms

1-9 employees 0.54 0.54
10—49 employees 0.33 0.33
50—-499 employees 0.12 0.12
500 and more employees 0.01 0.01
Region
West Germany 0.83 0.83
East Germany 0.17 0.17
Training sector
Trade and industry 0.48 0.48
Crafts and skilled trades 0.29 0.31
Agriculture 0.03 0.03
Liberal professions 0.14 0.13
Civil services 0.06 0.05
Industry
Manufacturing, agriculture, mining
and quarrying, construction 0.31 0.33
Trade 0.23 0.23
Services I 0.13 0.13
Services 11 0.15 0.14
Public administration, education
and health 0.17 0.16
N 1997 2986

Source: BIBB-CBS 2007.

Textbox Al

Merging question (Excerpt from the CBS 2007 Questionnaire)

We talked a lot about costs and benefits of firm training. To not further extend the interview
time, we would like to include data extractions available at the IAB in Nuremburg for the
analysis of the survey. These include, for example, information from the Employment

History (BeH) data base.

In order to merge these data with the survey data, the law on data protection requires your
agreement, which we herewith kindly ask you for. When analyzing this information, it is
absolutely ensured, that all data protection requirements are strictly met.

Your agreement to the data merge is voluntary. You can withdraw your agreement at any

time.

Do you agree that this additional data information is merged with your interview replies?

1: Yes, agree with data merge

2: No, do not agree with data merge

Source: BIBB CBS 2007 Questionnaire
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