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ABSTRACT

In this interdisciplinary paper we discuss the intersection of organizational data culture and vocational
education and training (VET). Building on a preliminary definition of data culture and an explorative
analysis of data-related value propositions in the German VET market, we analyze how VET provid-
ers address organizational challenges in the wake of big data and digitization that affect many of
today’s organizations, regardless of their traditional industry. We argue that if organizations want to
implement a data culture, their employees have to receive appropriate trainings that convey relevant
skills and competencies.
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1 INTRODUCTION

As they adapt to the challenges and possibilities
of big data, today’s organizations go through a
lot of crucial changes. In their attempts to extract
value from data not only do organizations ex-
plore new technologies (Ebner et al. 2014) but
also business models (Hilbig et al. 2018), organ-
izational structures (Wilberg et al. 2017) and
cultures (Marr 2017; Vayghan et al. 2007).

In an ideal setting, these changes follow well-
defined data strategies that eventually generate
competitive advantages. Although there is no
unified understanding of the data strategy con-
cept, some authors underline its interdepend-
ence with the skills and mindsets of organiza-
tional members. Common notions revolve
around the idea that new skills and mindsets,
both technical and non-technical, must be
adapted by organizational members in order to
implement value-driven data analytics (Katal et
al. 2013; Wilberg et al. 2017; Wilberg et al.
2018), embedded in an organizational culture
that supports the sharing and use of data (Con-
nors & Malloy 2007; Vayghan et al. 2007).
However, these discussions often fail to include
descriptions of the needed skills. Moreover, they
lack a model of a supporting culture and its rela-
tion to changes with regard to employee skills
and mindsets. In order to address these short-
comings and to better understand the interplay
of employee skills and organizational culture in
the wake of big data, we propose the following
steps for an initial interdisciplinary exploration.
First, we provide a preliminary definition of a
concept that we call data culture. We derive this
definition from a brief analysis of a real data-
strategic transition that took place at IBM and
was first documented in 2007. The analysis will
be carried out using a model for organizational
culture that has its roots in sociological systems
theory and allows us to reflect on the interplay
of organizational culture and the skill sets of em-
ployees in a structured manner. Building on that,
we discuss vocational education and training
(VET) as an enabling element for the

implementation of big data skills in a given or-
ganization and the creation of data culture. We
then proceed to combine our previous theoreti-
cal discussions with a brief exploration of the
VET market in order to gain first insights about
which employee skills are actually promoted.
Here, we integrate a business model perspective
and desk research with a focus on the value of-
ferings of three German VET providers. In a last
step, we synthesize our findings and provide an
outlook for future research tasks in the field.

2  DATA CULTURE

In 2007 members of IBM’s Enterprise Business
Information Center of Excellence (EBI CoE)
published a data strategy framework that they
used for an internal transformation process re-
garding the enterprise-wide usage of data. At
this point in time, IBM aimed to make important
parts of their data available for reuse throughout
the organization and it turned out that one of
their main challenges was to tackle precon-

1. Maturity Model for Data

2.  Enterprise Program for Technical Data
Architecture

3.  Process Design for Creation and
Maintenance of Data

4. Data Governance

5.  Organizational Culture

6. Employee Skills

Figure 1. 6 Key Elements of IBM's Internal Enterprise Ar-
chitecture Program according to Vayghan et al. (2007).

ceived ideas and practices with regard to internal
information silos. In order to overcome these
practices, they focused on the elimination of
mentalities and visions that were contrary to
their goal, thus creating an organizational cul-
ture that was supportive of their new ideas (Vay-
ghan et al. 2007). The framework comprises of
6 key elements that, according to the CoE’s
point of view, complement a successful imple-
mentation of an enterprise data strategy, two of
which are organizational culture and employee
skills (see Figure 1). However, while the authors



discuss the first 4 key elements of their frame-
work at length, their discussion of organiza-
tional culture and employee skills does not pro-
vide the same depth. By not providing at least a
simple definition or model for organizational
culture and its data-strategic impact or any in-
formation on relevant employee skills with re-
gard to big data, they leave questions unan-
swered that have become increasingly relevant
in the time passed. In terms of a data culture
model, we propose to analyze the IBM data
strategy framework from the point of view of
systemic organization theory. From this per-
spective, most of the key elements of the IBM
framework refer to what is understood as the for-
mal side of an organization as they represent
what a given organization formally expects from
its members in terms of programs, communica-
tions channels and people (Kiihl 2018). Then
there is the right side or rather visible side of an
organization'. It represents the facade (Kiihl
2018), showing what is supposed to be seen in
terms of a curated public image. Organizational
culture, however, is not a formal structure or a

facgade but represents the informal side of an or-
ganization. It includes emergent practices that
build on implicit expectations towards the be-
havior of organizational members. These prac-
tices don’t follow any kind of formal agreement,
and sometimes even don’t comply with them
(Kiihl 2018). In a way, an organization’s culture
thus seems intangible. And yet, it can evolve be-
cause the model states that there is an underlying
recursive process at work, where changes on the
formal side impact the informal side that again
supports the consistency of the formal design.
Now, if the aim of an organization that handles
big data is to extract value from it (Hilbig et al.
2018), for our preliminary definition we might
envision data culture as a special form of organ-
izational culture in data-driven organizations. It
is thus a set of informal practices and corre-
sponding mindsets (expectations) that facilitate
the extraction of value from big data. Since data
culture itself is intangible, it cannot genuinely be
controlled but only affected by the redesign of
formal structures within an organization?.

Organization

Visible Side
*  Maturity Model for
Data
O Enterprise Program
for Technical Data
Formal Side Architecture

*  Process Design for
Creation and
Maintenance of Data

J Data Governance

Informal Side

* Organizational (Data) Culture

* Employee Skills

Figure 2. The 6 Key Elements of IBM's Internal Enterprise Architecture Program transferred to a Data Culture Model

leaning on Kiihl (2018).

! This side is called “Schauseite” in original German
sources.

2 Given this intangible nature it might be advisable to re-
frain from concepts such as data-driven culture which

implicate one-sidedness and thus might evoke the notion
of direct steerability.



Going back to IBMs enterprise data strategy
framework, all but two of its key elements be-
long in the programs section on the formal side
(see Figure 2). The maturity model, the technical
data architecture program, process design and
data governance policies first and foremost aim
to provide and implement predefined decision
criteria for internal stakeholders and can there-
fore be classified as programs. None of the key
element directly addresses
channels and only one of them refers to the third
structural type (people), namely the 6 key ele-
ment, called employee skills. While all of these
elements have an impact on data strategy in the
IBM framework, in related publications some
authors especially emphasize the importance of
formal changes with regard to an organization’s
personnel, their respective skills and mindsets.
For example, Ebner et al. (2014) emphasize the
role of key organizational members for the im-
plementation of big data strategies whose ab-
sorptive capacity can be a key driver for innova-
tion. They further state that if employees don't
understand the value of an IT system, they will
rarely make use of it. Wilberg et al. (2017) state
that organizations need to train their employees,
including new skills that enable the organization
to extract value form big data. Vayghan et al.
(2007) as well as Connors & Malloy (2007),
who documented data initiatives in major insti-
tutions, both stress the importance of new mind-
sets when it comes to data management in or-
ganizations. Building on our previous definition
of data culture and these statements, we assume
that a data culture can only be developed in a
company if employees generate an understand-
ing of the new digital technologies in use and
build an awareness for possibilities of using

communication

data. Data culture thus provides a direct link be-
tween an organization’s capability to provide
employee training and development and its tran-
sition towards a data-driven future. According
to our model, organizations that keep develop-
ing their employee’s skills, create a change on
the formal side that impacts the informal side
where data culture is located. To provide a better

understanding of the skills and mindsets in ques-
tion, in the following section we discuss the con-
cept of VET in companies and analyze the value
propositions of three external VET providers
who offer employee trainings for companies that
strive to implement data awareness and analyt-
ics.

3 VOCATIONAL EDUCATION
AND TRAINING

Vocational education and trainings are defined
as knowledge-intensive services that follow the
characteristics of services itself: intangible, im-
material, integration of an external factor, uno-
actu principle — production and consumption at
the same time (Schlutz 2006; Rippien 2012). On
an operational level, VET is part of the human
resources department of an organization and
aims to qualify all employees for current and fu-
ture tasks (Oechsler 2000). Depending on the
needs, various vocational trainings — also known
as on-the-job-trainings — can be implemented in
organizations on two distinctive levels. Either as
an individual training of the employee or the col-
lective training of a whole company which di-
rectly effects corporate and organizational de-
velopment (Hilbig 2019). In line with a growing
body of research, we argue that in order for or-
ganizations to implement a data culture as a fa-
cilitating element for value extraction from big
data, their employees have to receive appropri-
ate trainings that convey relevant skills and
competencies. Because of that, vocational edu-
cation and training of employees becomes a key
task for organizations that aim to stay competi-
tive in a dynamic, globalized and digitized
world. In order to provide a first understanding
of the skills in question, we analyzed the value
propositions within the business models of three
VET providers as a first impulse for future re-
search.



4  VALUE OFFERINGS IN THE
GERMAN VET MARKET

To collect initial insights on how VET providers
address the needs of today’s organizations with
regard to big data, we conducted an initial desk-
research to analyze their value propositions.
Desk research is an important instrument of
qualitative research and makes material accessi-
ble that is not primarily collected but draws on
secondary sources such as on- and offline texts,
films, audio files or objects (Mayring 2010). A
lot of information about companies is available
through websites, databases, social media chan-
nels or press articles, allowing an initial descrip-
tion of new training approaches through docu-
ment analysis.

VET provider A is a classic training and consult-
ing company that offers full-service for qualifi-
cation processes, training logistics and seminars.
The company is active in the fields of HR, or-
ganizational development and information tech-
nology. Their training modules are divided into
4 traditional subject areas: IT governance, IT ap-
plications, IT operations, IT development and
personal and professional development. For
each main subject area different seminars with
optional certifications are offered. VET provider
A focuses on classical information technology
topics such as IT security, network technology,
database systems or business intelligence. In ad-
dition, certifications are offered for products
from private providers of information technol-
ogy such as Microsoft, IBM, SAP, Oracle or
Adobe. In the field of digital transformation,
training courses on data engineering and data
science are also provided.

VET provider B primarily focuses on digitiza-
tion and industry 4.0. Competencies and pro-
found methods in these fields are conveyed by
focus training courses e.g. on the data-driven
company or by coaching sessions on all aspects
of agile project and innovation management or

corporate culture in the digital age. VET pro-
vider B also offers consulting services in order
to transfer the skills that were acquired in the
training courses to real life scenarios in the com-
pany itself. By combining online workshop
methods with on-site analysis, a roadmap for
sustainable digitization strategies, innovative
business models and the necessary change man-
agement will be provided. Topics in additional
e-learning courses range from the basics of in-
dustry 4.0 to enablers such as big data, data min-
ing, machine learning and artificial intelligence
to blockchain and quantum computing. Accord-
ing to VET provider B, it is primarily a question
of corporate culture to successfully overcome
the challenges of digitization. This might ex-
plain why there is an almost equal number of e-
learning courses covering topics such as mind-
set, new work, leadership and corporate culture
in the digital age. Another module block deals
with strategies and business models of digitiza-
tion such as digital business models, digital eco-
systems and platforms, or corporate start-ups.
Moreover, VET provider B also offers the de-
velopment of individual learning management
systems, e.g. based on Moodle. The individual
development and production of video tutorials,
interviews, webinars, interactive graphics or an-
imation can also be purchased. Furthermore,
VET provider B also offers delegation trips for
a cross-national and cross-industry knowledge
transfer in terms of industry 4.0.

Unlike the VET providers that were discussed
before, VET provider C focuses solely on online
trainings. Aiming to increase data awareness for
their customer’s organizations, they focus on a
small selection of data-related technologies as
well as the basics of data-driven work and deci-
sion making with descriptions that align with ex-
isting job assignments in the market. On the one
hand, VET provider C offers trainings for
would-be data analysts. Here, the focus is on the
application-oriented teaching of Python for the
preparation, analysis and visualization of busi-
ness data as well as basics in statistics. On the



other hand, VET provider C offers trainings on
a more advanced level for would-be data scien-
tists. Here, they teach machine learning with
business data and provide advanced knowledge
of big data technology frameworks such as
Spark and Hadoop.

Among their customers are digital agencies,
start-ups and larger enterprises: from automo-
bile manufacturers to telecommunications pro-
viders and pharmaceutical companies.

5 ANALYSIS

Building on the discussion of only 3 VET pro-
viders and their value propositions, we can al-
ready state that there is a big amount of VET of-
ferings in the current market that address a vast
number of skills revolving around the broader
challenges of big data for today’s organization.
In our sample, every VET provider has its own
focus, for example, VET provider B and C put
data awareness and data engineering competen-
cies much more in the spotlight while the signif-
icantly larger VET provider A relies more on
traditional information technology trainings.
Moreover, all VET providers in this study have
in common that they address a whole range of
different organizational members in a B2B-set-
ting, including managers, project managers, IT
personnel and other internal stakeholders. Thus,
the contents of the VET services do not just ad-
dress technically trained stakeholders such as IT
personnel. While some of them focus on teach-
ing additional technical skills to non-techni-
cians, others avoid technical concepts altogether
and rather focus on business aspects or organi-
zational development in the context of big data.
Moreover, even though all analyzed VET pro-
viders offer classical learning content for organ-
izational members in IT positions, offerings
such as data awareness (VET C) and corporate
culture in the digital age (VET B) indicate an
awareness for the importance of new data-re-
lated skills for a wider range of organizational
members. These value propositions aim to in-
clude all organizational members, thus creating

an impact that goes beyond formalized role as-
signments within an organization. Referring to
our initial discussion of data culture in this pa-
per, it is interesting so see how at least one VET
provider (B) emphasizes the potential impact of
organizational cultures on digital change. And
yet, their understanding of how to transform or-
ganizational culture remains unclear. In general,
it is hard to state which of the new competencies
discussed above correspond to the ones that
were mentioned by Ebner et al. (2014), Wilberg
et al (2017) or Vayghan et al. (2007). Moreover,
further research will be needed in order to clarify
how and under which exact circumstances the
offerings discussed above have an impact on
data culture. For future research it might thus be
advisable to focus on individual organizations,
their specific data challenges and the respective
subset of relevant internal stakeholders. The
same approach would also allow for an empiri-
cal testing and in-depth discussion of the initial
data culture model that we presented in this pa-
per.

6 CONCLUSION

This paper provides first thoughts on how data
culture can be a facilitating element for organi-
zational data initiatives and data-driven transfor-
mation. Based on a sociological model of organ-
izational culture, we introduced a preliminary
definition of data culture, describing it as a set
of informal practices and corresponding mind-
sets that facilitate the extraction of value from
big data within an organization. Building on
statements from academic literature, we dis-
cussed how vocational education and training
provides a possible impact for the development
of a data culture. Finally, we conducted an initial
desk research to analyze how value offerings in
the VET market currently address this situation.
Our preliminary results indicate that while we
can provide an initial theoretical framework and
definition of data culture and its connection to
VET services as an enabling element, additional
research has to be conducted on how these



services support the evolution of organizational
data culture on an operational level.
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