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Abstract: The digitization of historical documents has gained particular interest in recent years in the
digital humanities. The goal is to digitize historical documents by extracting and structuring text from
scanned images. Here, we focus on the processing of historical German VET (vocational education and
training) and CVET (continuing vocational education and training) regulations to support educational
research. This dataset contains data from 1908 to the present and includes 2125 documents as PDF,
983 fully converted XML documents, and additional metadata for 7090 documents from the archive.
We present an overview of the historical background and the challenges of processing different
historical documents from three different federal states.

Dataset: https://doi.org/10.5281/zenodo.10810060.

Dataset License: CC BY-NC-ND 4.0.

Keywords: digitization; labor market research; TEI-XML; OCR; legal texts

1. Introduction

For tertiary education, the German education system offers different pathways for
professionals [1] and it is necessary to distinguish between initial vocational education
(training, “Ausbildung” or retraining, “Umschulung”) and continuing vocational educa-
tion, which includes advanced training (“Weiterbildung”, unregulated, e.g., continuing
professional development) and upgrading training (“Fortbildung”).

At the beginning of the 20th century, the distinction between unskilled and skilled
labor was still unclear, and the designation of skilled occupations was not clearly defined [2].
The first work on classification began as early as 1908, but it did not take practical effect
until the 1920s. After 1933, the National Socialist rulers created the political framework to
shape occupational regulation work in their own sense [2]. They form one of the earliest
complete source basis for vocational education.

In the Federal Republic of Germany, the Vocational Training Act (BBiG) of 1969,
which was reformed in 2005, was passed for this purpose [3]. All those involved in
vocational education and training participate in the planning and preparation of new
occupations or occupations that need to be modernized are (a) the companies and the
chambers (employers), (b) the trade unions (employees), (c) the states, and (d) the federal
government. Finally, the federal government provides the legal framework for vocational
training through laws and regulations. The Federal Institute for Vocational Education
and Training (BIBB), founded in 1970 on the basis of the Vocational Training Act (BBiG),
prepares the content of the training regulations.
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Vocational education is also embedded in a system of lifelong learning of CVET
programs. This advanced training is mostly regulated 1, while upgrading training is
comparatively little regulated. We find 1004 (re-)trainings that are regulated by enterprises
or by the Crafts and Trade Code, 549 of them are regulated by the German state. The number
of informal trainings is much higher.

Understanding the differences between formal and less formal CVET is therefore
crucial, since the government can only directly influence the former. Important actors in
continuing vocational training in Germany are the following: (a) educational institutions,
(b) companies and enterprises, (c) employees, and (d) sponsors. They all have to deal with
changing conditions and requirements as a result of transformation processes, such as
increasing digitalization [6]. Another key challenge is demographic change, one of the
factors leading to considerable labor-shortcomings in the foreseeable future [7]. While it is
discussed how better information about chances and challenges in the world of work and
for the way to ones (first) occupational position, propositions ranging from occupational
orientation in general schools and before up to closer consultation of individuals (for an
overview see [8]) continuing vocational education and training can also play a central
role. The upgrading or retraining of skills in the workforce might not create new labor,
but it might offer opportunities for people whose tasks have been altered by the intro-
duction of automated tools and machines. Enhancing our understanding of continuous
training contents and their skills will help determining which trainings to foster and which
to reshape.

However, these challenges have changed over time and a key point is to provide a
detailed overview and analysis of how requirements, changes, and challenges are reflected
in regulatory documents. For example, an important task is to determine what educational
content is increasingly being offered and demanded in order to draw conclusions about the
development needs of the vocational education system and, in particular, the continuing
education system. The research-based development of the vocational education system
should not only ensure the competitiveness of the economy at the systemic level, but also
help to counteract unemployment and stabilize the social security system, see [9].

However, the historical regulations (see Section 3 for details) are currently not available
in a digitized format. Since the available documents cover not only a long period of time,
but also several states (the German Empire, the German Democratic Republic, and the
Federal Republic of Germany), the challenges for OCR and data infrastructure are manifold.
The dataset contains the outcomes of (a) making the BIBB archive (Berufearchiv) accessible,
(b) scanning the documents in it, (c) collecting available online documents, and (d) digitizing
these documents. We have made as much data as possible available, although some printed
material is still under copyright. For scientific purposes, all data are available upon request.

The rest of this paper is organized as follows: We will first provide a brief literature
review, describe the available data, and then outline the methodological observations and
preliminary results. Our conclusions describing the challenges of the available documents
and an outlook on the impact of our research are drawn in the last section.

2. Literature Review

A lot of different research has been conducted on the digitization of documents in
recent years. For example, historical Finnish newspapers, see [10], or historical publications
of the Bundesanzeiger, see [11]. These approaches are often combined with the extraction
of names, city, and other information. After data extraction, the integration of the results as
linked open data is often mentioned. There has also been some research on how to model
the structure of legal texts. One approach presented by [12] defines the structure of a legal
text in Austria by finding sentences in the text and applying NLP methods. Most authors
use tesseract as their OCR engine because it is open source, non-commercial, and provides
good results.

Other often-used tools are OCR4all, which provides a semi-automatic workflow
especially for digitizing historical documents as a web application [13], OCRopus, which is
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also open source but does not perform as well as tesseract, and ABBYY finereader, which is
a commercial tool and often gives only slightly better results than tesseract, see [14,15].

The historical development of vocational training regulations has only been stud-
ied to a very limited extent [2], while the general history and development of the labor
market in relation to occupations receives much attention, see [16–19]. Other works fo-
cus on the current development of regulations, see [3], and their analysis is also widely
considered [20–22]. However, it remains unclear whether this is due to the fact that histori-
cal resources are currently not publicly available.

The historical international standard classification of occupations (HISCO) is also
a publicly available dataset of comparable occupations that would be a prerequisite for
making historical occupations and regulations interoperable. It was introduced in 2002 [23]
and is available as a database at [24], where several datasets can be downloaded. However,
the list of German occupations in particular is incomplete, since the data do not include
references to GDR occupations or information on training. Another relevant dataset is
prepared as Ontologie historischer, deutschsprachiger Berufs- und Amtsbezeichnungen
(see [25]), but is currently not publicly available. Classifications for GDR occupations
are also not yet digitally available, while their mapping to standards like KldB is widely
discussed [26,27]. Another dataset is offered as “Genealogie der Berufe”, but is only
available as a web service (see [28]). Also worth mentioning is the seminal work by Wolf-
Dieter Gewande, who in 1999 for the first time compiled unpublished recognition data and
traced the development of more than 1300 occupations to the present, see [29].

3. Data Description

Roughly, these archive materials fall into three large groups: Documents relating to
decrees before the introduction of the BBiG in 1969, documents on vocational education and
training in the Federal Republic of Germany after BBiG and documents from the German
Democratic Republic. The Federal Institute for Vocational Education and Training (BIBB)
maintains a collection of occupation-related documents with legal bases, which reflect about
85 years of German VET history, see Table 1 for an overview of the top document categories
from the three top domains. In recent years, this collection has been systematically recorded
for the first time, resulting in precise knowledge of its contents on the one hand and the state
of preservation of the individual documents on the other. This leads to a comprehensive
list of data available. For details, see Table 2 and [30].

Currently, this dataset contains digitalized metadata for 2093 occupations with
7091 documents (approximately 120,000 pages in total). The documents consist of 4672 records
before BBiG 1969, 1751 records from GDR, and 614 records from BRD after 1969. While
these metadata are valuable for researching occupations and their history, an increasing
number of documents are available in scanned and digitalized form (TEI-XML), which we
will discuss in the next subsections.

Table 1. Number of documents (top 10 categories) available in archives before BBiG 1969 and in GDR
and BRD after BBiG. Some archives are not yet fully examined.

Before BBiG 1969 #

1 Berufsbilder 2647
2 Prüfungsanforderungen 838
3 Berufsausbildungsplan 352
4 Berufsbildungsplan 270
5 Ausbildungsrichtlinien 221
6 Berufseignungsanforderungen 193
7 Fachliche Vorschriften zur Regelung des

Lehrlingswesens und der Gesellenprüfung im Handwerk 165
8 Berufsausbildung der/des ... 147
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Table 1. Cont.

9 Fachliche Vorschriften für die Meisterprüfung 142
10 Sammeldokumente 90

GDR #

1 Berufsbilder 914
2 Ausbildungsunterlagen 783
3 Programm für die Fachbildung der Meister 128
4 Qualifikationscharakteristik 101
5 Rahmenausbildungsunterlagen 79
6 Berufs- und Qualifikationscharakteristik 59
7 Ergänzungen zu den Ausbildungsunterlagen 52
8 Ausbildungspläne 25
9 Ausrüstungsnormative 24

10 Ausbildungsordnung 9

BRD, after BBiG #

1 Ausbildungsordnungen 387
2 Rahmenlehrpläne 366
3 Fortbildungsregelungen der zuständigen Stellen 162
4 Regelungen der zuständigen Stellen für die Berufsausbildung von

Menschen mit Behinderungen 31
5 Fortbildungsregelungen des Bundes 15
6 Fortbildungsregelung der Länder 11
7 Umschulungen 3
8 Länderrechtliche Ausbildungen im Gesundheitswesen 2
9 Länderrechtliche Fortbildungen im Gesundheitswesen 2

Table 2. Metadata available for this record. Not all data are always available, e.g., not all data have
been scanned or converted to XML [30].

Type Data Field Data Type

Document metadata Title text
Subtitle text

Published at date
Edict date date

Taking effect date
Authors text

Publisher text
Location text

Organization text
Pages int-int

Length (pages) int
Type [VET/CVET/...]

Link to archive number text
Link to PDF text

Regulation Occupation text
Occupation_id reference to GLMO

Fulltext Reference to XML file text

3.1. Materials on Decrees Prior to BBiG 1969

Starting with the foundation of the German Committee for Technical Education
(DATSCH) in 1908, documents were created for the standardization of occupations. Differ-
ent types of texts together form a whole to regulate an occupation. These are job description
(“Berufsbild”), examination requirements (“Prüfungsanforderungen”), vocational training
plan (“Berufsbildungsplan”), course (“Lehrgang”), professional suitability requirements
(“Berufseignungsanforderungen”) and syllabus (“Lehrplan”).
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The paper of most of the documents is browned due to its age. About two-thirds
of the documents from this period are in Fraktur script; otherwise, Latin script was used
in various fonts. While some of the documents are very well preserved, others are badly
damaged: there is water damage, glued on notes, perforations, or mold. Some documents
have been inscribed or obviously crossed out in later years, especially concerning passages
reflecting Nazi ideology (Figure 1, left).

Figure 1. Left: Deutscher Handwerks- und Gewerbekammertag: Fachliche Vorschriften für die
Meisterprüfung im Brunnenbauer-Handwerk. Berlin 1937 (German Chamber of Crafts and Commerce
Association: Technical regulations for the master craftsman examination in the well construction
trade.). Right: Bonbonkocher (confectioner) 1937, examination requirements and pocket-sized job
description.

Most of these early order specifications are in DIN A5 format. However, the range
of special formats extends from pocket-sized job descriptions (DIN A6, Figure 1, right) to
inserts or glued-in sheets in special formats up to about DIN A1.

3.2. Documents from the Federal Republic of Germany

A smaller part of the collection consists of legal regulations from the Federal Republic
of Germany. These can be subject to the BBiG, HwO, specific health profession laws or
also the federal school legislation of the German federal states. Accordingly, training
regulations, amendment regulations, corrections, framework curricula, and advanced
training regulations of the federal government, the federal states, and the competent bodies
can be found here.

Some of these documents are already available digitally 2. The special challenges for
OCR evaluation here are text arranged in two columns and inserted tables.

3.3. Documents of the German Democratic Republic

The available occupation-related materials from the GDR also relate to training and
advanced education. The holdings essentially comprise training documents for skilled
worker training or training documents for socialist vocational training (“Ausbildungsun-
terlagen für die Facharbeiterausbildung” or ”Ausbildungsunterlagen für die sozialistische
Berufsbildung”), training plans (“Ausbildungspläne”), equipment normatives (“Ausrüs-
tungsnormative”), occupational and qualification characteristics (“Berufs- und Qualifika-
tionscharakteristiken”) as well as various versions of job descriptions (“Berufsbilder”) and
programs for the specialized training of master craftsmen (“Programme für die Fachbildung
der Meister”).

The GDR materials are more extensive and are often bound as a booklet or book. They
contain up to 323 pages and have the normal A4 and A5 formats. However, they are often
printed in two columns and in typewriter font (Figure 2). Moreover, the job descriptions for
vocational guidance are illustrated with black and white photos and contain color elements
(Figure 3).
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Figure 2. Regulation documents of the German Democratic Republic for electrical mechanical
engineers for vehicles (Kraftfahrzeug-Elektromechaniker): cover page (left) and a page describing
the curriculum (right). Documents are usually written with typewriters.

Figure 3. Example of job description of vocational guidance for glaziers (Glaser). Title page.

3.4. Dataset Structure

As discussed above, we plan to make all documents available in digitized form.
Currently, all data mentioned in Table 1 are available in the archive [30]. However, only a
subset is already scanned. Here, we provide a list of available data and the corresponding
files. In addition to the scanned documents provided in this dataset, we will also provide
XML representations. This dataset is smaller, since we rely on automated pipelines (see
next section for details) and manual curation.

Here, all information is encoded in XML according to TEI (Text Encoding Initiative)
standards, see [33]. This is an XML standard for organizing text that includes metadata and
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text structure, see Figure 4. In the following section, we will briefly summarize the process
to create XML files from scanned documents.

1 <div n="1" type="subsection">
2 <head>§ 2 Ausbildungsdauer , Fachrichtungen </head>
3 <div type="subsubsection">
4 <p>Die Berufsausbildung dauert drei Jahre. Im

dritten Ausbildungsjahr kann zwischen den
Fachrichtungen </p>

5 <list>
6 <item n="1">
7 <p>1. Sägeindustrie ,</p>
8 </item>
9 <item n="2">

10 <p>2. Hobelindustrie ,</p>
11 </item>
12 <item n="3">
13 <p>3. Holzwerkstoffindustrie und</p>
14 <item n="4">
15 <p>4. Holzleimbauindustrie gewählt werden.</p>
16 </item>

Figure 4. Example of TEI XML structure (bottom), showing a list of specializations mentioned in a
regulation (top).

4. Methods
4.1. Data Collection and Archive

The archive material is under scientific research for the last couple of years [34]. Other
data are available from federal archives or the Federal Gazette (Bundesanzeiger) which
can be found on the website of the archive of the Federal Gazette 3 where the VET and
CVET regulations have been published since enactment of the BBiG. Crawling the website
of the Federal Gazette is not really possible due to its structure 4. However, there is another
website, Offenegesetze 5, by the Open Knowledge Foundation Deutschland e.V. (OKFDE)
that publishes different historical releases and also has an API that is specifically designed
to filter for specific documents. While the Federal Gazette has been privatized and only
offers an API with a paid subscription, OKFDE offers the data for free. Although many
regulations that can be considered are offered, some of the regulations could not be collected
due to damaged files or API errors.

However, these different data sources are manually curated by domain experts and
offer a comprehensive list of available material. For details, we refer to [36,37]. We will
now briefly discuss the pipeline converting scanned documents into TEI XML. For details,
we refer to [37,38].
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4.2. Pipeline for TEI XML

The pipeline takes multiple PDF and/or image files containing scanned images of
historical VET and CVET regulations as input and digitizes them into a processable text
format such as hOCR. The pipeline is highly configurable and all steps can be performed
with different tools.

Since most scans are skewed to at least some degree and contain noise due to the age
of the document, the extracted image files are preprocessed to deskew each page, remove
background noise, and binarize the image to contain only black and white pixels, with only
the text to be recognized in black. Again, there are already some tools for this task, such
as scantailor 6 and unpaper 7. Both can be used via the command line interface and the
pipeline can be configured accordingly.

Once the scans are deskewed, denoised, and binarized, the image files are passed
to the tesseract OCR engine to create hOCR files that contain the text recognized in the
images, as well as layout information about the text. This information is used to structure
the data contained in that text. In addition to the generated PDF files that now contain text,
the text is converted to a TEI-XML file that further structures the text and adds some meta
information such as title, year of publication, converts lists to enumerations, and allows
headings to be defined in the text. Figure 2 shows an example output.

While not all records contain PDF scans, all documents with TEI-XML have a reference
to a PDF scan as the ground truth. The pipeline recognizes the structure of Bundesanzeiger
documents and also provides table recognition features. The pipeline produces preliminary
results for early documents (before 1945) and for GDR documents, which are not yet
included in the dataset. In general, the pipeline provides good results for Bundesanzeiger
documents, but manual curation and quality control of all data is still an ongoing task.

5. Conclusions and Outlook

In this paper, we introduce the first dataset of digitalized historical German VET
and CVET regulations. This dataset contains 983 fully digitized regulations in TEI XML
format and 2125 partly digitized regulations as well as metadata for 7090 documents in the
Berufearchiv covering all regulations which are currently only available as scanned PDF
files. The accurate manual annotations available in this dataset should enable researchers
to further analyze these textual corpora and help with the design and evaluation of lon-
gitudinal labor market data. Access to large textual corpora remains a huge challenge
for the social sciences and labor market research. In this context, this dataset is the first
contribution to publicly available and manually annotated data.

In this paper, we also described the historical background, the data collection and
the challenges of processing historical German VET and CVET regulations using OCR
and an approach towards a semi-automatic pipeline for those documents published in
the Bundesanzeiger. We have shown that not only is there a huge amount of historical
documents, but they also vary in format, condition, fonts and formatting. Thus, providing
specialized pipelines for different time periods and countries to deliver fully digitized
documents is still an ongoing task.

While scant research has been conducted on the historical regulation of vocational
education and training in Germany, another research gap emerges: the integration of
datasets for occupational classifications not yet available should be accompanied by linked
data integration. Thus, the integration of historical datasets such as the KldB 1975, 1988,
and 1992 is a crucial step forward. Furthermore, the integration of the data into existing
taxonomies (KldB or GDR occupations) remains an open question. Our objective is to
provide all data in the German Labor Market Ontology (GLMO). This can be employed
for further analysis and enrichment; for example, through the utilization of semantic
embeddings [41,42] or integration in existing labor market approaches [43–45], document
clustering [46,47], or related social network analysis [48]. However, as demonstrated
by [49,50], there are still challenges for automated mapping approaches. At present, our
objective is to facilitate both digitization and research through the implementation of a
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web application that will enable the tagging, annotation, and search of documents [51].
By making these data accessible to the public and to researchers, we aim to advance the
frontiers of labor market research.
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Abbreviations
The following abbreviations are used in this manuscript:

VET Vocational Education and Training
CVET Continuing Vocational Education and Training
DATSCH German Committee for Technical Education

(Deutscher Ausschuß für Technisches Schulwesen)
DKZ Documentation number, “Dokumentationskennziffer”
MdVWivWi Mitteilungsblatt der Verwaltung für Wirtschaft im vereinigten Wirtschaftsgebiet
MinWI Ministerialblatt des Bundesministers für Wirtschaft
BA German Federal Employment Agency (Bundesagentur für Arbeit)
BIBB Federal Institute for Vocational Education and Training
KldB German Classification of Occupations, “Klassifikation der Berufe”

Notes
1 For example at federal level [BBiG/HwO] or by the federal states [4,5]. This sort of accreditation can also be found in other countries,

and it allows a quality assurance leading to official recognition and approval by the relevant legislative or profession authorities.
2 Since 1 January 2023, the official promulgation of federal laws and ordinances in Bundesgesetzblatt has been exclusively on the

internet at [31]. The laws and ordinances published in the official paper edition of the Bundesgesetzblatt from 1949–2022 have since
been available for download in an online archive (Bundesgesetzblatt (BGBl.)—Verkündungsblatt der Bundesrepublik Deutschland.
Online-Archiv der von 1949 bis 2022 erschienenen Ausgaben [32]

3 See [32].
4 The website structure of [32] is mostly written in JavaScript components that hide a lot of the underlying structure and make it

harder to scrape the website. An API is only available behind a paid subscripion.
5 See [35].
6 See [39].
7 See [40].
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