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Abstract: Digital transformation is becoming more ingrained into everyday life and is a talking point
among researchers today. It has been evident from the growing number of publications that have
focused on various aspects of digital transformation in the last few years. Based on the number of
papers published, one of them is of much less interest to researchers: the managerial role of Chief
Digital Officer (CDO) inherent in digital transformation. Having this in mind, a systematic literature
review was conducted to elucidate the CDO's role, duties, and required competencies. In this paper,
the results and conclusions of 22 papers are presented based on the search criteria outlined by the
Web of Science and Scopus index databases. It is obvious that managing digital transformation is
becoming more important as digital transformation affects almost every sector of business. The
purpose of this study is to examine the position of Chief Digital Officer in terms of its position, role,
and responsibilities as well as its necessary competencies. The results of this study could serve as the
basis for future research in this area, which judging by the relevance of the topic, will certainly be
more intensive.

Keywords: chief digital officer; digital transformation; systematic literature review

1. Introduction

The term “digital transformation” has become a buzzword in recent years in reference
to the lasting and sometimes revolutionising impacts that digital transformations can have
on both business entities and society as a whole [1-3]. Despite its widespread use, it is
difficult to formulate a comprehensive and precise definition of “digital transformation”
given its varied and context-sensitive interpretations [4,5]. Gray and Rumpe [4] for example,
view this issue through the lens of the way the words transformation and digital are
interpreted, expressing doubts about the appropriateness of the former. In order to explain
this, they argue that transformation is a process that starts with an initial situation that
leads to another (better) situation but “may never meet a stable end” [4] (p. 307). They
also believe that since the transformations that occur on that path involve information
technology, it is correct to use the term “digital”, since it pertains to the digital nature
of transformations. Li [6] maintains that the transformation of organisations toward
new technologies is a critical success factor, whereas Morze and Strutynska [3] do so
in the context of fundamental changes taking place through the integration of traditional
processes and digital technologies across a company’s organisational structure. According
to Schallmo and Williams [7], continuity and integration also play important roles in
interpreting the concept of digital transformation. They believe that business strategies
should include digital transformation as an integral and continuous component.

In the context of human factors and leadership, the term Chief Digital Officer (CDO)
refers to the perception of digital transformation. For instance, Artemenko [8] points
out that digital transformation is not a replacement for business processes but rather
their digital upgrade, of which success is largely determined by the human factor. A
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similar position is taken up by the authors Shaughnessy [9], Li [6], Konti¢ and Vidicki [10],
and Klein [11], who believe that digital leadership skills, proactivity, and appropriate
competencies are a sine qua non for success, not only with the digital transformation
process but also with the management of a newly created or at least a nascent digital
organisation. Digital transformation has always been accompanied by the question of
who should lead it. Westerman, Bonnet, and McAfee [12] discuss the CDO in relation
to its responsibility for defining digital strategies and “driving an organization through
the digital transformation of its business”, while Matt, Hess, and Benlian [13], in a paper
published a year later, added the role of a CDO to those of the Chief Information Officer
(CIO) and the Chief Executive Officer (CEO) as potential leaders in digital transformation
and described the role as a new one.

As evidenced by the search results of the major index databases, WoS and Scopus, CDO
is a topic that is significantly less researched than digital transformation (Figures 1 and 2).
In the query we performed, we used the period 2001-2021 as the time parameter. Sources
(largely reports and industry analysts) suggest that the process of digital transformation, in
a way, began in the late 1990s and early or mid-2000s and that the first CDOs appeared in
2003 [14]. As query results indicate, researchers’ interest was not awakened until about a
decade and a half after the beginning of digital transformation.
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Figure 1. Number of publications—"Digital Transformation”.
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Figure 2. Number of publications—“Chief Digital Officer”.
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There has been a significant increase in academic interest in the topic of digital trans-
formation between 2016 and 2021, as reflected in the hits in these index databases (Figure 1
shows the number of publications in the initial search of the WoS and Scopus index
databases by keywords in the string “Digital Transformation” for the period 2001-2021): it
increased from 146 and 204 in 2006 to 1784 and 3006 in 2021 in WoS and Scopus, respectively.

As for “Chief Digital Officer”, the number of hits is significantly lower (Figure 2 shows
the number of publications in the initial search of the WoS and Scopus index databases
by keywords in the string “Chief Digital Officer” for the period 2001-2021) and ranges
between 17 and 45 publications in WoS and Scopus, respectively, during that period.

The data suggest that further research is needed on CDO, which was the motivation
for writing this paper. Through a systematic literature review, this paper aims to explore
the views regarding the role and tasks of a CDO as well as the competencies necessary to
accomplish these tasks.

The Web of Science (WoS, Clarivate) and SCOPUS databases were first searched to
obtain a list of papers needed to define research questions, and then, the final keywords
of the study were determined. Due to the intention of using only peer-reviewed scientific
papers in the research, the search was limited to the mentioned databases. Table 1 provides
the research questions as well as the motivations.

Table 1. Research questions.

No. Research Question Motivation
. A Chief Digital Officer’s tasks need to be identified to
’ ?
RQ1 What are the CDO's position, role, and tasks? differentiate its position from similar ones (e.g., CIO and CEO).
RQ3 What are the CDO’s necessary competencies? A CDO needs a mix of specific competencies to successfully

deal with IT, leadership, and economic challenges.

This paper is structured in the following manner: after the Introduction, Section 2
describes the methodology used while Section 3 summarises the process of conducting a
systematic review of the literature. Section 4 presents the findings, followed by concluding
remarks and practical implications. The last section of the paper lists the limitations and
future research, followed by a review of the literature used.

2. Materials and Methods

In the literature review process, descriptive methodologies were used, such as tex-
tual narrative synthesis, as defined by Xiao and Watson [15] and by Barbara Kitchen-
ham et al. [16-19]. The systematic review of the literature involved eight steps that Xiao
and Watson [15] categorised into three parts (Figure 3) The first two steps are part of review
planning and include problem formulation and the review protocol development. The
second part is dedicated to conducting the review, which begins with a database search
and ends with the data analysis and synthesis. The last part reports the findings.

The review protocol by Xiao and Watson [15] helped identify the research questions, de-
fine the search strategy, and determine the quality assembly criteria and screening procedures.

The keywords and primary databases used for the search were identified after the
research questions were defined. “Chief Digital Officer” was chosen as a keyword, and Web
of Science (WoS, Clarivate) and SCOPUS were selected as the databases searched, as they are
the two largest citation databases and include only high-quality peer-reviewed publications.

The search was performed in three steps. First, the identified keywords were searched
in the SCOPUS and WoS citation databases. The titles, keywords, and abstracts of the
papers that appeared on the list of query hits were reviewed. The papers that had the
potential to contribute to finding answers to research questions were placed on the list of
papers that need more in-depth analysis. According to Xiao and Watson [15], this list also
includes articles in which the titles, keywords, and abstracts led researchers to doubt their
inclusion in the further processing.
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Figure 3. Process of systematic literature review (adapted from [15]).

The next step involves merging the lists found by searching the citation databases.
Duplicates are removed from the merged list. The papers that remained on the list were
downloaded and evaluated in terms of research objectives.

Finally, forward and backward analyses were performed in the third step. Articles
containing references to papers from the list (forward) as well as articles referenced in
papers from the list (backward) were added to the list.

3. Conducting the Review

As already mentioned, the Web of Science and SCOPUS citation databases were
searched by keywords “Chief Digital Officer”. The period from 2001 to January 2022 was
included. The Introduction of this paper described the reason for choosing the initial
year of the time period. This review was performed on papers written in English. There
were 18 initial hits in WoS and 47 in SCOPUS (Table 2). Based on titles, abstracts, and
keywords analysis, 36 papers (12 from WoS and 24 from Scopus) were identified as having
the potential for further analysis (Table 2). A total of 26 papers were left after removing
any duplicates.

Table 2. Search results of electronic databases.

Number of Papers Included after Analysing

Data Source Keywords Number of Hits Titles, Abstracts, and Keywords
Web of Science “Chief Digital Officer” 18 12
Scopus “Chief Digital Officer” 47 24

The papers were downloaded, while quality was assessed in accordance with the
research questions. Five papers were removed from the list for the following reasons:
two papers only announced their research results but failed to present them, while three
papers primarily focused on Chief Information Officers, Chief Data Officers, and digital
transformation. The forward and backward analyses resulted in adding 1 paper to the list,
bringing the total number of researched papers to 22 (Table 3).
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Table 3. List of papers.
A . Theoretical
No Year Authors Publication Type Aim Methodology Framework
. Defining the cause of introducing the CDO
Art Kk ) [ Identifying the challenges facing the CDO Reviewi isti o
1 2020 § e[r;1]en ¢ Proceedings Paper . Clarifying cooperation between CIOs and CDOs ev1e1¥é;1agt§;<els & Not explicitly stated
. Determining the necessary requirements for the
CDO position
Becker . Identifying challenges for a CDO'’s integration
Schmid '& ) into both small and medium, and ) Based on Rhole
2 2018 Botzkovxlfski Proceedings Paper large organisations Multiple Case study theory
[20] . Identifying the CDO’s responsibilities
. Recognition of the CDO’s responsibilities
. Identifying whether the CDO’s engagement in
digital transformation is correlated with
financial performance
Berman . Identifying whether the CDO's role should be
Baird ! narrowly focused on digital business or include
3 2020 E & 1P an overall digital transformation strategy 5 Not explicitly stated
N?fiasrl\\all Journal Paper Determining where a CDO should be positioned urvey ot expllcitly state
[21] to perform their job most efficiently as well as to
whom the CDO should report and who should
report to the CDO
. Identifying which background, skills, and traits
the CDO should possess
Concepts of
isational
Buchwald ] Identifying the role of CIOs and CDOs and their o o EEEEZ;?S;
4 2020 & Lorenz Proceedings Paper 1nterrelat1or}s'}11p S . Rew?:l?gt e;astlng transactive memory
[22] Conceptualising the role split and the iterature systems (TMS), and
emergence of the CDO shared
understanding
hhachhi . Identifying the factors that make digital Exol o
5 2016 St alac[ml Journal Paper transformation successful and the common )I%;S(;gartc(;lry Not explicitly stated
T pitfalls to avoid
Using the
Reponsile
6 2018 lI;gSSai/lézi Journal Paper - Defining CDO Survey Consulted and
[24] Informed (RACI)
matrix from
COBIT 5
. Identifying investors’ reactions to
announcements of a CDO’s introduction
Drechsler, in organisations
W;eg;:r % «  Identifying whether the title CDO has an impact
7 2019 Reiben- Proceedings P on stock return Event stud Signaling th
s;lieig roceedings Faper Identifying whether the coexistence of CDOs vent study ignating theory
[25] and CIOs has a negative effect on stock return
i . Identifying whether a CDO’s STEAM
background and experience have an impact on
stock return
Firk, . Identifying whether the decision to introduce a
Hanelt, CDO depends on the urgency of the digital Quantitative Hypotheses created
8 2021 Oehmichen, Journal Paper transformation and the need to coordinate the on the basis of
s . Research e
& Wolff digital transformation launch and existing literature
[26] implementation
Haffke . Identifying how the CDO's role is defined
Kal : ) . Identifying the types of CDO roles litati o
9 2016 &e;ggﬁﬁzi Proceedings Paper . Identifying factors that affect the need for CDOs QE;;;.CIEE Not explicitly stated
[27] in organisations
. Identifying the implications for the CIO as a role
Horlacher . Identifying the managerial tasks and roles Adaptedphenomenon-
10 2016 & Hess Proceedings Paper of CDOs Multiple Case study based research
[28] . Exploring the nature of CDOs approach
Horlacher, . Developing “a holistic understanding of real-life
11 2016 Klarner, & Proceedings Paper organization design parameters surrounding Multiple Case study ~ Not explicitly stated
Hess [29] CDOs and their digital transformation activities”

(p-3)
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Table 3. Cont.

s . Theoretical
No Year Authors Publication Type Aim Methodology Framework
Based on the
available literature,
a framework was
developed and
Kessel & Identifying antecedents of the CDO’s presence or aer‘:iz e(élpient s ItIhre e
Graf- Identifying the CDO’s role Systematic 8 o
12 2021 Viach Journal Paper i h ¢ th ¢ literature review sections:
0] y Identifying the consequences of the presence o u antecedents of the
. a DO CDO’s presence, the
CDO's role, and
consequences of the
CDOQO'’s presence
Kossowski, .. .
Heumuller, . ) i Qualitative Digital Fitness (DF)
13 2020 & Richter Proceedings Paper Developing guidance for the CDO Research as target statefor the
(31] CDO
Identifying the presence of CDOs in
Kunisch, organisations o
14 2020 Menz, & Journal Paper Identifying factors that could affect the Quantitative Not explicitly stated
Langan occurrence of CDOs in organisations Research
[14] Providing a comprehensive understanding
of CDOs
Kutnjak, Identifying the knowledge and skills needed for
Krizani¢, . CDOs . . -
15 2019 . P d P Literat Not explicitly stated
& Pihir roceedings Taper Identifying the required practical experience of Hrerature review ot expllcitly state
(32] the CDO
Identifying the differences between CIOs and
CDOs within digital transformation
Identifying whether technological trends affect
Locoro & ying w 0108 . - The use of the
16 2019 Ravarini Proceedings Paper CIO0s/CDOs in terms of digital business Qualitative Socio-technical
[33] transformation and strategy Research Model
: Identifying whether CIOs and CDOs can coexist
and cooperate as well as whether their roles are
complementary, overlapping, or redundant
17 2020 Moker [34] Proceedings Paper Identifying the specifics of the CDO’s position, ] Systematig Not explicitly stated
person, and environment literature review
Identifying the factors that encourage the
Singh & presence of CDOs in organisations
18 2017 Hess [35] Journal Paper Identifying CDO'’s roles in organisations Multiple Case study Not explicitly stated
o Identifying the skills and competencies that a
CDO should possess
Developing a
holistic
Singh, o . understanding of
19 2020 Klarner, & Journal Paper Identifying how CDOS could pursue digital Multiple Case study the real-life
Hess [36] transformation activities organisation
designparameters
regarding CDOs
Tahvanainen Identifying the CDO’s role in digitisation Systematic
20 2018 & Luoma Proceedings Paper Identifying and analysing the necessary litethure review Not explicitly stated
[37] competencies for CDOs
Identifying how CDOs establish relationships
Tumbas, with other well-established IT roles in terms of
Berente, & IT innovation Qualitative ..
21 2018 1P Not licitly stated
Brocke Journal Paper Identifying how CDOs perceive their role and Research ot explicitly state
[38] how they describe and enact their role in
relation to others
Tumbeas,
Berente, & Identifying domains where CDOs build .
22 2017 vom Journal Paper digital capabilities Qﬁl:sl;tfrtclﬁe Not explicitly stated
Brocke Identifying CDO types
[39]

The papers from the final list dated back to the last six years, with nearly a third pub-
lished in 2020 (Figure 4 presents the structure of the final list of papers by year of publica-
tion). Considering that the search was conducted in January 2022, it would be reasonable to
assume that a number of papers published in journals or presented at conferences during
the last quarter of 2021 are not indexed in these databases. Therefore, the number of papers
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published during 2021 should be regarded with a certain amount of caution—it is likely
higher than what was obtained by our query.

2021

2016

9%
18%

2020 2017

32% 9%
2018
18%

14%

Figure 4. Papers by year.

Slightly more than 36% of papers were categorised as review articles. The proportion
of research articles made up almost 32%, while case studies represented about 23% (Figure 5
presents the structure of the final list of papers by publication type)—thus, more than 50%
of papers were empirical in nature. Systematic review articles accounted for about 9%.

Systematic Literature Review Article I 9.09%

Review Article I 36.36%

Research Article I 31.82%
Case Study Article NN 22.73%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Figure 5. Papers by publication type.

The final list of studied publications, systematic literature review sample on Chief Dig-
ital Officers, is given in Table 3. The table shows information about the type of publication,
the aim or aims identified by the authors, the methodology they employed, and whether
and which theoretical framework was used.

4. Findings
The position and significance of a CDO are acknowledged [34,36]. Its tasks are not,
however, unambiguously and definitively defined.

4.1. CDO’s Position, Role, and Tasks

According to some authors [27], setting up the CDO’s position does not have to be
motivated solely by internal factors, such as a recognised need, requirement, or pressure
for digital transformation, but could also be motivated by the implementation of a sim-
ilar position by competing organisations [14]. The authors generally agree that CDO is
“strategic management role” [31] responsible for developing the digital strategy [28,32] and
“orchestrates the digital transformation of a company” [35].
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Creating the CDO position necessarily involves identifying its position in a company’s
hierarchy. According to their research, Singh et al. [36] concluded that CDOs can be in C-
suite positions or decentralised units, depending on whether a company uses a centralised
or decentralised digital strategy. Thus, multiple CDOs can exist within different business
units if different digital transformation strategies are implemented. Kutnjak et al. [32]
emphasised the fact that the position of CDO is highly complex, as digital organisational
change often involves balancing between two “worlds” that may not be aligned: managers
(economic and domain experts) and IT experts (technology experts). A CDO should be
a bridge/buffer between IT and the business [24,39], which means interactions between
the CIO and the CDO are crucial. There is, however, a lack of clarity in the manner
in which a CIO and a CDO cooperate [24], and the complexity of their relationship is
further accentuated by the fact that both are at the same level of hierarchy and report
directly to CEO [21,28]. While some authors [38] argue that CDOs often oppose their role
to IT executives (CIOs), Buchwald and Lorenz [22] contend that, in the ideal scenario,
CDOs work with IT (CIOs) to deliver the support needed to implement a digital strategy.
Furthermore, they emphasise that the complementarity of these two roles can lead to a
fruitful relationship. The CDO’s function appears to be broader than that of CIO, as CIO
is a strategic IT expert, while a CDO is a digital transformation expert [35], responsible
for communicating with employees, understanding the business processes, etc. CDOs are
responsible for the strategic and communication aspects of digital transformation, while
CIOs are responsible for the technical aspects [28], so the CIO is the CDO’s right-hand
person [8].

Companies’ stock exchange listing can be affected by the existence of both the CIO
and CDO positions. Drechsler et al. [25] argued that the existence of a CDO in parallel with
a CIO may send a negative signal to investors due to the possibility of overlaps or even
conflicts of authority.

Only a few CDOs can confidently state that their tasks, as well as expectations and
responsibilities, which are assigned to them in order to fulfil those tasks, are clearly de-
fined [8,14,23,24,27,33]. Even though the CDO’s tasks are determined, they are subject to
change due to the very nature of digital transformation: this process is continuous and
changes constantly, which means the CDO'’s role has to be continuously updated [20,23].

In the opinion of most authors, the CDO role involves defining and implementing a
digital transformation strategy [21,24,27,28,31,32,35] and is not just about implementing
new technologies to digitalise the business [8]. Becker et al. [20] examined the scope of a
CDQO’s work from the perspective of the size of an organisation: in SMEs, CDOs are mostly
involved with digitalisation and strategic management, but in large organisations, their
role is primarily concerned with strategic management and IT.

CDOs are primarily responsible for developing, iterating, and implementing digital
strategies [21,22]. This involves restructuring a business, developing a vision, and creating
a comprehensive plan for digital transformation of business processes [8].

To implement digital initiatives [21] and to successfully restructure a company [8], it
is essential that the CDO encourages cross-functional cooperation [35] while promoting
cultural change in the implementation of digital initiatives [21,28]. If digital transformation
is to proceed according to the adopted plan, then the CDO must eliminate or at least mitigate
differences between previously created silos (vertical functional areas of the organisation)
that often arise because managers are too focused on their departments and unwilling to
work closely together [28]. To accomplish this goal, a CDO will need to manage tensions
among various parties [33,38]. Therefore, Horlacher and Hess [28] state that the CDO’s job
is cross-functional and interdisciplinary. One of the CDO’s tasks is to train and motivate
employees for the changes that will be caused by the digital transformation. A CDO’s role
is to serve as a digital evangelist, dealing with organisational interdependencies [28] and
connecting key stakeholders within organisations throughout the digital transformation
process [36].



Sustainability 2022, 14, 4696 9 of 14

Table 4 contains quotations related to the roles, responsibilities, and tasks of CDOs
from selected authors.

Table 4. Selected quotes.

Source Quotes

“CDO is responsible for developing the digital strategy, executing the digital
Horlacher & Hess, 2016 [28] transformation across the company and taking the entire company along on the
journey” (p. 5133)

“The CDO role is a business role with the mandate to understand the
industry-specific aspects of digitization, determine the implications for the
company, develop and communicate a holistic digital strategy across the firm, and
lead the required change efforts. The CDO is a digital business strategist who
holistically understands and communicates the implications of digitization across
the organization” (p. 5133)

Haffke et al., 2016 [27]

“The CDO orchestrates the digital transformation of a company. The CDO role
thus includes supporting top management in formulating and executing a
Singh & Hess, 2017 [35] dedicated digital transformation strategy. ... CDOs have a wider role than heads
of individual digital business units; CDOs assume cross-department authority for
digital initiatives and aim to transform the company as a whole” (p. 8)

“CDO define the digital strategy/vision, align/converge the digital strategy with
Ctarino et al., 2018 [24] the corporate strategy, create a digital culture in the enterprise, disrupt, transform
to digital, change management” (p. 46)

“Chief Digital Officer, by developing a digital strategy, begins the path of
transformation in the organization. Using digital technology, he/she finds new
business opportunities and focuses on continuous innovation in business by
targeting customer needs. Along with the foregoing, CDOs knowledge must be
also fulfilled with business model analysis and business model transformation
methods to success in DT in accordance with the new business model” (p. 5717)

Kutnjak et al., 2019 [32]

“Chief Digital Officer (CDO) as a strategic management role, to control the journey
of DT” (p. 1)

“CDOs are business executives responsible for creating and executing strategies
for digital solutions across their enterprise. The scope of their role can vary from
one organization to the next, but CDOs typically work horizontally across
functions and lines of business” (p. 32)

Kossowski et al., 2020 [31]

Berman et al., 2020 [21]

The CDO’s main responsibilities are always linked to digital transformation. A study
conducted by Becker et al. [20] revealed that more than half of the surveyed CDOs are
the sole person responsible for digital transformation and receive support from other C-
level managers. The responsibilities and roles of the CDO are not static. In fact, they are
constantly changing because digital transformation never stops [23]. On the other hand,
CDOs themselves are catalysts for change in organisations because they establish and
implement a digital strategy through digital initiatives, stimulating change throughout the
company [21,28,32,33].

Although CDOs do not have a functional IT responsibility, they still have a great
responsibility in establishing a bridge between IT and business (priorities of which should
be clearly defined) [24,32]. A CDO should identify new business opportunities, focus
on innovation, and utilise the appropriate digital technologies [32]. Table 5 provides an
overview of the most important tasks/activities performed by CDOs.

4.2. CDO’s Competencies

In the previous section, it was mentioned that Drechsler et al. [25] believed that the
existence of a CDO in parallel with a CIO may send a negative signal to investors and
unfavourably affect companies’ stock exchange listing. According to the same authors, a
similar effect can be achieved through the educational background of the CDO and the com-
petencies they have acquired based on that education: a CDO’s business-related education
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is better accepted by (potential) investors than a STEAM (Science, Technology, Engineering,
the Arts and Mathematics) background because the company’s digital transformation is
more of a business than an IT challenge [25].

Table 5. CDO'’s job/activities.

Job/Activities Sources
Building/developing digital strategy [21]
Implementing digital transformation [29]
Coordinating key stakeholders within an organisation [36]
Analysing market of technologies and new digital solutions [8]
Restructuring a company [8]
Forming a vision [8]
Encouraging cross-functional cooperation [28,35]
Creating a comprehensive plan for digital transformation of business process [8]
Executing digital initiatives [21]
Focusing on clients with the goal of creating a personalised user experience [28]
Managing conflicts [33,38]

Besides stating that the CDO should have a degree in economics, ICT engineering, or
business administration, Kutnjak et al. [32] also noted that a CDO should have multidisci-
plinary professional skills (some of them provided in Table 6). This refers not only to skills
in the fields of business and IT but also to various soft skills (e.g., problem solving, critical
thinking, teamwork, digital literacy, etc.) [30,32] that other senior managers may lack [14].

Table 6. CDO’s competencies.

Competencies Sources
Communication and cooperation skills [22,28]
Change management skills [22,28,32]
Leadership skills [32]
Soft Skills (communication, motivation, and teamwork) [30]
Strategy development skills [22]
Conflict management skills /negotiation skills [32,33]
Digital Pioneering Skills [35]

CDOs are expected to possess strong communication skills as well as change man-
agement skills [28]. A leader who will introduce changes within an organisation [32] is
inevitably required to possess knowledge of business processes [8]. CDOs should have a
combination of the knowledge of technical specialists, market analysts and managers; have
experience with e-commerce and Internet marketing; and be able to work with data [8].

The complexity of digital transformation naturally requires a broad range of compe-
tencies for CDOs [32]. The results of the research conducted by Berman et al. [21] indicated
that three main skills are required of CDOs: innovation, technology, and business strat-
egy development. As a rule of thumb, IT knowledge is a requirement, but it may not
be sufficient for the CDO’s position: in addition, a CDO should possess skills in strategy
development, change management, and communication [28]. Communication is also the
focus of the authors Buchwald and Lorenz [22], who point out that communication and
cooperation skills are important in digital transformation, since it involves most business
processes in which the participants require efficient information exchange and cooperation.
Communication skills are crucial for implementing digital vision across all organisational
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silos [28] and for promoting cross-functional cooperation [35]. Proper communication
is the only way to inspire those involved in the digital transformation. A CDO should
also have digital pioneering skills, so they can create a “cohesive digital vision for the
company” [35] (p. 12).

These competencies are not necessarily acquired through formal or non-formal educa-
tion [32] but are often the result of experience.

5. Limitations and Future Research

This study has some limitations: only two, albeit the largest and most comprehensive,
citation databases were searched, and all papers were in English. Additionally, we consider
the limited number of empirical and theoretical papers published on the topic of Chief
Digital Officer to be a limitation. The same conclusion can be reached from the quantitative
analysis of previous publications.

Inadequate knowledge in this area of research is a significant limitation for the ade-
quate implementation of a digital transformation process, as it is directly correlated to the
position of Chief Digital Officer.

Future research can be focused on the tasks and responsibilities of CDOs as well as on
improving their competencies. Future research should focus on the analysis of academic
and professional study programs, mainly in the field of business informatics, in which the
outcomes are aligned with the requirements of the CDO’s position. As the differences in
the description of the position, roles, tasks, and competencies when it comes to centralised
and decentralised strategies of digital transformation have not been sufficiently researched
in the literature, this could also be one of the directions of further research. Furthermore,
there are two more identified directions of research that would provide answers to the
following questions: Are there any differences in the CDO’s position, role, or task when the
CDO is in the C-suite or not? Are there differences in the CDO’s position, role, and tasks
when there are several CDOs in a company?

6. Concluding Remarks and Practical Implications

In many organisations, business processes and jobs have undergone digital trans-
formation [40]. In terms of corporate strategy, digital transformation is not an isolated,
one-time event [28] but has a long-term and critical role [24]. The Chief Digital Officer is
often cited as the person who should lead the digital transformation. In some sources, the
position of CDO has been the subject of interest in business literature since 2013 [41,42],
but in 2016, it became the focus of scientific publications [23,27-29]. This is a position that
appears more frequently in companies, but it has been associated with many questions
that neither practice nor academia having been able to answer them definitively. Several of
them served as the basis for defining the research issues that were explored in this paper
through a systematic literature review: What are a CDO's position, role, and tasks? What
are a CDO’s necessary competencies?

Many positions, such as the Chief Internet Officer, emerged and quickly disap-
peared [42]. The question is whether the CDO will have the same fate [41]. Digital
disruptions are expected to continue shaking modern companies for a long time to come,
and a CDO'’s role is expected to be even more important in the future and to continue to ex-
ist in organisations for a long time. Moreover, there are views that the CDO is becoming an
increasingly important executive director [34] and could become the most powerful role in
the organisation [42]. In order to have the credibility [43] to manage digital transformation
and to execute demanding tasks, a CDO must have a wide range of competencies. Compe-
tence and skills in the field of IT, management, innovation, communication, pioneering, etc.
are considered imperative in the studied literature.

Diverse competencies and skills enable a CDO to define a flexible, tailor-made ap-
proach to digital transformation, which takes into account the company’s specifics, the
complexity of its working environment, and its business trajectories. Digital transformation
cannot be unified. It is unique in every company. However, some sources point out that,
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based on the way CDOs approach it, it is possible to identify different types of CDOs,
which differ both within the business and within the academic literature. Furthermore,
Reck and Fliaster [44] identified various types of CDOs: networker and catalyser, insider
expert, innovation evangelist, and lone icebreaker. Sharma et al. [45] divided CDOs into
the following categories: disrupter, innovative integrator, market-minded maven, and
technology integrator. Haffke et al. [27] identified the following categories: evangelist,
coordinator, innovator, and advocate. One of the future directions of research would be to
study the specifics of each type; to create a CDO taxonomy; and as a consequence, to define
the roles, tasks, and competencies.

The viewpoints expressed in the studied literature can be summarised as follows: a
CDO is a C-level manager in charge of defining and operationalising the digital transfor-
mation strategy. Aside from a formal business and IT background, a CDO should have a
substantial number of skills (communication, leadership, conflict management, etc.) that
are often developed through extensive practical experience. CDOs and CIOs may overlap
in their competencies, and stock market trends confirm that those companies that have
both positions are listed lower, as are those with CDOs who have only a STEAM education.

The views presented in this paper can be useful for both theory and practice. The
information gathered from the publications studied can be used to formulate further
theoretical and empirical research. There is potential practical implementation in not only
business entities but also in institutions of higher education. Business entities can gain
insight into (to some extent) or can supplement/change their existing views on the CDO’s
responsibilities, knowledge, and competencies. When (planning) the next generation of the
curriculum for existing or new study programs, academic institutions may consider other
aspects of the paper. These are probably mostly related to programs in business informatics,
which emphasise the synergistic unification of IT and management knowledge, which is
why they can be considered a “hatchery” for future CDOs.
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